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1.0

INTRODUCTION TO THE EIGHTH ANNUAL REPORT

The Florida Department of Environmental Protectjparmit #0128463-001-JC and
United States Army Corps of Engineers permit #12989 (IP-CC), authorizing
restoration activities in the Clam Bay system, malk®@ual monitoring through fixed
vegetative survey of the Clam Bay system a spemadition of the permit for ten
consecutive years. This report presents YeartBeoschedule with the final due in 2008.

Annual monitoring conducted within the system cstssof three distinct components.
The first is hydrographic monitoring and analysisbathymetric and tide gauge data.
This is conducted to monitor the status of ClamsRasl analyze the effectiveness of the
pass to keep itself open. The second componengaierwguality monitoring. Monthly
monitoring of water quality parameters is conducaad results analyzed for trends in
improving or deteriorating water quality within th€lam Bay system. The third
component of the annual monitoring is biologicalohtoring of vegetative plots is
undertaken to measure and analyze recovery of tregmove die-off areas. The analysis
of this third component comprises the bulk of fl@port though summaries of the other
two are also presented. More detailed reports enwhter quality and hydrographic
monitoring are produced by the sub-consultantsoesiple for those elements, and are
included as attachments.

Biological monitoring consists of eleven mangroveonitoring plots, scattered
throughout the system and nine seagrass transetctgo by Turrell, Hall & Associates
Inc., in addition to the eleven plots in the orajirdie-off area surveyed by Lewis
Environmental Services, Inc. Background and metlogies of the monitoring are
provided in following sections.

In section 8.0 the focus of work and recommendatiohspecific tasks for the coming
year are described. The scope of work has beeerla®d based on the results of
monitoring surveys and through collaboration witie tconsultant team, regulatory
agencies and staff of the Pelican Bay Servicessivimi

1.1 2007 Work Completed

A focus for additional work to be carried out i9(Z was presented in the
concluding sections of the Seventh Annual MonitgriReport. This included
the following items that have been successfullygleted:

1) Clearing of fallen trees within the main watays

2) Exotic and nuisance vegetation removal.

3) Monitoring of the cattail and restorationase@long the berm.

4) Inlet bathymetric survey.

5) Ongoing monitoring and maintenance of thatexg flushing channels.
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6) Develop Updated Management Plan for the @amsystem
7) Continued year-round monitoring of the system

In addition to the above items, the 2006 repox discussed the need to start examining
renewal of the permits with the appropriate reguiatagencies. In support of this, an
updated Clam Bay Management Plan was drafted andder review by County staff
and the Pelican Bay Service Division Board. THawill be the guiding document for
ongoing management activities for the next sewerats.

The overview for 2007 was that of steady progressidhe mangrove recovery process.
With two years of non-eventful hurricane seasorsdilpwed areas that were impacted
by storms in 2004 and 2005 to continue naturallytioe road to recovery. Efforts
undertaken thus far still appear to have been ssgtde particularly construction of the
flushing cuts. Additional emphasis has arisenhie past year with regards to seagrass
survival and monitoring within outer Clam Bay amistwill be discussed in more detail
in the seagrass section of this report (Sectiol. 3This is a highly complex estuarine
ecosystem and continued diligence is needed totarothie ongoing recovery of the
mangroves both within the die-off areas and througihe system.
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2.0

MANGROVES

2.1

Turrell, Hall & Associates Inc, Eighth Annual Mangrove Data: Graphs,
Pictures and Plot Descriptions

Methodology

To effectively monitor mangrove health and changiogditions over the life of
the permit, fixed plots were established througttbetsystem. Approximate plot
location was determined from examination of lowvalgéon aerial photographs
and finalized upon ground truthing. Initially, lflots were established and
monitored. In 2002, an additional plot was addea inew lightning strike zone
and one plot in 2006 was removed due to overaltessg of the plot. Locations
are illustrated on the attached map (Figure 1l)im&wy considerations in plot
placement were as follows:

To provide a spread of plots throughout the system

To supplement, without duplicating, the work of@tihesearchers

To monitor areas of special concern such as sndditianal die-off or
stressed areas

To fulfill permit requirements

The previous monitoring work of Lewis Environmeng&sdrvices entailed eleven
10m x 10m permanent quadrats within the main dieacéa, in the north-west
portion of the system. Turrell, Hall & Associatess established an additional 11
plots and has the option of establishing additigniatis should the need arise. The
Conservancy of Southwest Florida was carrying euadditional research effort
to monitor mangrove re-growth in Clam Bay followitige restoration work. No
data analysis for the Conservancy’s monitoringuaduded in this report.

Each Turrell, Hall & Associates monitoring plot & measured 10 m x 10 m
square staked at each corner and marked in thercpaint with labeled PVC
piping. Monitoring activities included enumeratiamd mapping of living and
dead trees with diameters at breast height (DBEYnaed for all living trees with
a DBH greater than 2.5 cm. Seedlings were idextiby species and numbers
were estimated by count or percent cover (wherk hignbers make individual
enumeration difficult). In 2003, each measured tmas tagged and marked with
a number to allow for easier tracking of individiiedes as well as to allow more
specific comparisons over time. Any saplings tiraw to sufficient size (>2.5
cm DBH) between monitoring events are added tdrdeecounts and receive tags
and numbers as well.
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Photographs were taken and any additional obsenstiincluding standing
water, wildlife or signs of stress are noted. Tiride, and prevailing weather
conditions were also noted for each survey.

Additionally, meandering transects were walked tigieout the system to inspect
stressed areas or to observe areas of concerredelat residents of the
community or through examination of aerial photpiie These surveys are
conducted throughout the year as needed. Obsemgatimade during these
pedestrian transects are noted in the generaldialbdiscussion of this report.

Results

See attached sheets. Plot discussions have beeddd on the same page.
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PLOT 1

Growth within this plot has been noted, with

improvement evident throughout the entire p
The canopy is still evenly split between reds @
whites. The trees are all in better condition tf
last year due to no impacts from storms th
past hurricane seasons. The groundcover is
mangrove seedlings with a few whites, most
which are concentrated in the northern half of
plot. Over the entire plot there are s
improvements being made with trees be
added each year as this plot continues
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PLOT 2

This plot is dominated by red mangroves in
DBH measurable class sizes. The reds are
dominating the overall groundcover as well
the canopy of this plot. The seedlings 4
increasing in size with the overall condition
this plot still being good. More mangroves W
be added over time as the existing seedli
continue to grow and increase in size.
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Plot 3
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PLOT 3

Red mangroves still dominate this plot, with
few blacks and whites present throughout. §
mangrove seedlings still  dominate t
groundcover and the midstory. Reds a
dominate the majority of the canopy along witl
few blacks and whites. The overall condition
this plot is still improving with an increase
growth recorded this year then last. With
new red growth they will need to be added o
the next few monitoring periods.
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Plot 4

Due to past disturbances this plot remains in disgia
condition with storm damage still very evident. efé
has been an increase in the amount of Braziliap&ref
and Leather Fern within the plot and the surroumdin
area. The trees within this plot are very slowly
recovering with a few dead trees throughout thé plo
from past years. The canopy is dominated by red
mangroves with only two blacks that are both trytimg
rebound. Elderberry and Brazilian Pepper withis th
plot may continue to lead to more stress to the
recovering plot. In all this plot has only slightl
improved since last year, and with more time thog p
will continue to recover as long as the groundcover
doesn’t out compete the new mangrove seedlings a

to have the Brazilian Pepper remove

December 2007
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Plots PLOT 5
30 This plot consists of both red and black
o5 mangroves dominating the canopy. he
§ groundcover is being dominated with red
520 225-50cm seedlings. These young seedlings are expected
% 15 m51-10.0cm to continue to grow arjd increase the numbe pf
o measurable trees within this plot. The canopy is
@ 10 A 0> 10.0cm
g al_Jout 50/50 red and black mangroves, however
3 5. [ with the new growth of many red mangroves the
0 I canopy over time will become red dominate|as
0 - - - - - the overall condition of this plot continues to
Red Black White rebound from past storm damages.
Species

2006 2007
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PLOT 6

This plot continues to improve over the past |
with much additional growth of the trees bei
monitored in the plot. The canopy as before
still dominated by blacks however the major
of the new growth and seedlings consisted
whites. This plot had the addition of only 3 tre
this year but next year there could potential
many new trees added to the list meeting
required 2.5 DBH measurement.
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PLOT 7

This plot continues to progress very well with t
existing white mangroves maturing and is still {
dominant species. This plot has rebounded
well over the past two years with many new tr
that have been added to the list with many m
still to be added in the next few years. The tr,
continue to fill out and the midstory growth h
once again the most noticeable change.
canopy is white dominated and in some areas fg
trees have caused a little damage to the surrogn
trees, but overall this plot continues to progress.
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PLOT 8

This plot like years past is still dominated by tehi
saplings with almost all of the remaining treesge
less than 2.5 DBH. This plot’s overall condition

still improving with much additional Understony

growth as seen in the photos below. No true carn

opy

cover is present there are a few large black
mangroves present however the majority of new

growth consist of red and white mangroves. T
next couple of years more progress will continug
be recorded as the smaller trees continue to gnaim
form a canopy. Overall the plot continues
rebound and improve.
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PLOT 9

Groundcover in this plot is just as thick this yaar
it was last year. The cover consists of leathar fe

throughout the entire area and scattered Brazilian
Pepper. There are many down mangrove trees,
however the existing mangroves have begun to
recover. New mangrove growth was not obseryed
this year and we believe this is due to the heavy
groundcover that could potentially be limiting new

mangrove growth. There are still a few young reds
that could become measurable within the next few
years but as of this year no new growth
recorded. Brazilian Pepper is also to be remoyed
form this plot.
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PLOT 10

The overall condition of is plot continues to

show signs of improvement with many new

white mangroves that will need to be added after
a couple more years of growth. Many of the

previously broken red trees are gone with new
whites growing in their place. The canopy is still
white dominated and the groundcover mainly
consists of white seedlings with sontatis
growing throughout the plot.

2006

2007
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PLOT 11

The past storm damage is still noticeable wit
this plot. There are still many damaged/dead tt
down throughout the entire plot. As noted |
year there is considerable new growth that is
progressing and many of the young whites h
increased in size and were added to

monitoring list. The canopy is white dominat
with only one large black mangrove remainir
The overall health has begun to rebound an
evident in the recorded trees from the past yea

nin
ees
Ast
still
ave
the
od
g.
d is
[S.

Plot 11
30
% 25
E 20 @2.5-50cm
% 15 m5.1-10.0cm
E 10 O>10.0cm
5
Z2 5
0 T T /M T T I—._‘
Red Black White
Species
2006

200°



Clam Bay Restoration and Management 20
Biological Monitoring

Turrell, Hall & Associates, Inc.: Eighth Annual Report

Lewis Environme ntal Services, Inc.: Report #10

December 2007

2.2 Lewis Environmental Services, Inc.: Mangrove Da

Methodology and additional data for Lewis Enviromad Services is attached
separately in their report, and will not be repdateere for brevity’'s sake.
Photographs and discussion from the LES reportirarieded on the following

pages. Tree census results are graphically depictéhe attached report, along
with actual numbers of mangrove shrubs per plot.
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Lewis Environmental Services Incprovides the following discussion of their results:

Annual rainfall amounts from 1996 through Octob®02 have been less than the
exceptionally heavy rains of 1995 when many largd amall trees died. This factor

alone probably contributed greatly to the starthef recovery process seen during 1997
and which apparently continues through 2002. 16832fainfall exceeded, by several

inches, most of the previous years yet the mangrovithin the Strand impacted area
continue to thrive. This success in survival tigloout the wet season is undoubtedly
due to the construction and maintenance of thehifigscuts throughout this area.

Rainfall in 2004, despite the hurricanes which pdgbe project area, was less (through
October) than the previous years.

Since the forest floor within the entire forestvistually level the success in forest
regeneration that we have seen near the Strangeisadthe network of small flushing
cuts that have been dug throughout most of thia.afach channel, due to the level
topography, can only drain a small zone. It ithimithese narrow zones, on each side
of most channels, where mangroves have recruitedessfully and which continue to
grow. Two large areas, east of the main North ISaltannel, where flushing cut
networks have not yet been dug remain stressedlittithsign of recovery. Flushing
cuts will be dug in these areas within the nextrZo/ears. The dense growth of
mangroves in and around Plots 1 and 3 contain @aumixof reds, black and white
mangroves. At present the white mangroves are atmstdant but this seems to be a
pattern typical of natural recruitment of mangrowresimilar areas throughout the Clam
Bay area. Casual observations on small areashthat been damaged by lightening
strikes show that the first mangroves to recruitthe openings are usually whites.
Eventually these are out competed and replaceddokdand or reds.

During 1999Batis maritimadied out over much of the forest floor. By OctoB801 it
recoveredagain across most of the forest floor and withia boundaries of most of the
LES monitoring plots. Presumably the 1999 diewsffs due to the large amount of
rainfall in this area as recorded at the Pelicay Balf Course during September 1999.
Direct rainfall and heavy runoff from upland devmda areas around Clam Bay
presumably combined to hold water levels abovettierance levels oBatis LES
staff has witnessed water flowing, from the spmemk$ystems on the condominium
grounds, across the Strand road into the mangmrests.  The control plots (9, 10,
and 11), and Plot 8, due to shading from an intaahgrove canopy, were never
covered byBatis. After the flushing channels were dug in the maexraff area, to the
east of the Strandatis quickly recovered. Due to the change to a ormeypar
monitoring schedule we cannot accurately chrorfiol quickly Batis responded to the
changes in hydrology brought about by the new chlsnnBatis continues, in 2005, to
flourish in the plots that are not shaded by déres=growth.

Prior to the construction of the flushing cuts LEt&ff established their locations by
looking for very wet low spots. These spots weegkad with flagged stakes. This was
done during the dry season when the die-off aresotfzerwise dried out. The wet spots
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(and very soft spots) presumably represented tiwedb elevations within the forest.
Most of the wet spots were devoid of any tracelafhfpgrowth. Following the walking

survey a network of small channels were marked kel dug by a crew from

Floraquatics, Inc. Some of these low spots weljacadt to the Riley experimental
plots. We attempted to avoid those areas. Neshiilg cuts were dug during the
summers of 2004 and 2005. Maintenance of theseiemormally done before the wet
season begins and after storm events.

The rearrangement of the mangrove results intosameish and without flushing
channels was done to emphasize the impact andieéeess of the flushing channels.
Those plots adjacent to old channels (Plots 18y 8) support the best growth of
mangroves, mangroves, in plots 2 and 6, adjacemtwochannels dug in the summer of
2004 have not had time to respond to improved filshing, and plots 5 and 7(not
near flushing channels) do not support sustainesigroae growth. Many new
channels will be dug throughout the main die-offaaduring the dry season of 2005. It
will be interesting to observe the forest’s resgois this network of small flushing
cuts.

The count and mean height (in feet) of trees 6 d@etabove in each of the plots (Table
1) demonstrates that the control plots (Plots 9,ab@ 11) are dominated by fewer but
more large trees. Hurricane Wilma (Figures 3a alndseems to have knocked over
many large trees in the forest. These photos waken about one week post Wilma.
Some of the monitoring plots were visited...not dlttee tall trees were down but there
was major damage throughout the entire projectorauatics, Inc. crews cleared
downed trees and branches from the flushing cudgta forest floor around the Strand
seemed dry compared to the conditions during tigs 20rvey.

Flushing cuts were installed near plots 5 and ihgu2005. They have not been in
place long enough to see the strong response ¢hdastic of the plots and general
forest in areas where flushing cuts have beenaioeptor several years.
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Figure 1. Plot 1, November 2007.

Figure 2. Plot 2, November 2007

25



Clam Bay Restoration and Management

Biological Monitoring

Turrell, Hall & Associates, Inc.: Eighth Annual Report
Lewis Environme ntal Services, Inc.: Report #10
December 2007

Figure 3. Plot 3, November 2007

Figure 4. Plot 4, November 2007.
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Figure 5. Plot 5, November 2007

Figure 6. Plot 6, November 2007
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Figure 7. Plot 7, November 2007

Figure 8. Plot 8. November 2007
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Figure 9. Plot 9 (control), November 2007

Figure 10. Plot 10 (control), November 2007.
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Figure 11. Plot 11 (control), November 2007.
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3.0 SEAGRASSES
3.1  Methodology

Seagrasses are a valuable biotic indicator of enmiental health and the PBSD
has recognized the value in maintaining viable d@@rs$ for seagrass growth.
The original permitted dredging design-entailed actg to seagrasses within the
channel between Outer Clam Bay and Clam Pass. tbtorg over the life of the
permit was designed to allow documentation of tbgeneration or loss of
seagrasses within the system and follow the efféatcreased tidal flushing on
seagrass aerial coverage and density within thenpiatly affected beds.

Methods include examination of aerial photographd ground truthing by in-
water and wading surveys. Accurate estimatioreafjgass coverage is primarily
hampered by visibility. The most effective surviaye has been at low tides
when shallow water and substrate exposure makeragweestimation easier.
Best effort was made to overcome the visibilitytabkes in those areas that were
deeper.

Coordination with DEP staff resulted in a systentrahsects being established as
depicted on the enclosed map (Figure 2). Thesesdds were traversed,
swimming where possible to avoid disturbing the imedt or walking were
necessary and a 1m x 1m quadrat placed at locagiong the transects where
seagrasses are observed. The following data wasded for each quadrat:

Percent coverage by seagrasses
Seagrass species composition
Epifauna or visible infauna

Over time, the survey methodology has been modifled to the ephemeral
nature of the grasses being monitored. It was ne&ty on that the seagrasses
shifted in location and that fixed quadrats in saene location year after year did
not accurately depict the seagrass coverage oemeswithin the Bay. More
general observations of the presence of grasseg dli@se transects have been
used to locate the grass beds with the quadraturerasnts used to quantify
coverage within those areas where grasses are.found

3.2 Discussion

Concerns related to the seagrass coverage witbibdk were raised by adjacent
property owners and these concerns prompted Céllmty to commission an
additional study by Post, Buckley, Schuh, & Jernidac. (PBS&J) related
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specifically to seagrasses and nutrient inputs imitiot only the Clam Bay
System but also Venetian Bay, Moorings Bay ancktit@e Doctors Pass area.

Some of the results of the PBS&J study relevamihéoClam Bay System were;

That seagrasses were present within Outer Clam Bayldle Grass
(Halophila engelmannii)was observed at 13 of the 30 randomly
generated points within Outer Clam Bay.

That resident’s concerns that seagrass coveragedéaihied from 60+
acres to present were unfounded as early estinudt€+ acres were
likely erroneous.

That nutrient loading within Outer Clam Bay hadremsed the past 20
years (though not to the extent of the more southeters of Venetian
Lagoon and Moorings Bay).

That nutrient and chlorophyll-a levels within Out€am Bay, even
though they may have increased, were still belowdiare values for
Florida estuaries.

Also as a result of these increased concerns riegasdagrasses, Turrell, Hall &
Associates expanded the seagrass survey thisgyeawér the entire bay and not
just the defined transects. The purpose of thditedal study was to more
completely survey the system so that we could mredpo the following questions:

What is the current extent of seagrass resourd@sitar Clam Bay?

How has seagrass coverage changed?

What are the most likely factors associated witterd declines or increases in
seagrass coverage?

Are any actions needed to allow for continued Vigbiof these seagrass
resources?

The results of this additional study are also shamnexhibit 2. Additional
seagrass beds and macroalgae were observed invaasmw/ie had not previously
documented them. Though all of our observationsews# shoal grass, it was
noted that all of the PBS&J observations were altie grass. We have observed
in the past that these grasses, especially paddss,gare very ephemeral in this
system and it is likely that the 2 months betwdenRBS&J and the Turrell, Hall
surveys enough time for the paddle grass to disappdwice a year surveys
rather than once a year may help determine ifistisscommon phenomenon.

Since the currently required monitoring programas quantitative in nature over
the entire bay it was felt that this additionaldstiwould complement the work
being done under the auspices of this report. thadil information related to the
seagrass resources throughout the entire bay rdtaerlimited to the permitted
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survey transects adds to the broader picture oktitiee system and allows for
more informed decisions to be made related to taem®ass ecosystem.

3.3 Recommendation

If it is decided that this comprehensive informatie desired on an annual basis,
then thought should be given to modifying or augimgnthe currently requires
seagrass survey to include this system-wide surv@y.more use might be to
conduct a bi-annual spot survey to monitor relatbemagrass presence in the
system and then conduct the system-wide surveyyetgee to five years to
monitor overall coverage.
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3.4

Seagrass Data

Outer Clam Bay: Transects 1 and 2

Transects one and two were observed with a sudapplied air source and dive
gear in water depths from 2 to 3 ft. with visilyliess than 6 inchesHalodule
wrightii (Shoal grass) was found within quadrats 4, 5 amd Bransect 1. The
seagrasses were more specifically located adjaiemhe southern mangrove
fringe in Outer Clam Bay in front of the single-fayresidences. Please see the
attached seagrass transects map with the locatidicaied and the percent
coverage of the area.

There were several oyster clumps (approximatelyches by 2 inches), Upside-

down jellyfish (Gassiopeia xamachapasmall amounts of shell debris, and red,
green and brown algae (Rhodophyta, Chlorophyta, Rimaeophyta) were also

observed along Transects 1 and 2.

One small patch of seagrasses was observed almgetit 2 close to the western
mangrove fringe line. Other resources such asgaed brown algae along with
the Florida fighting conch Strombus alatys and Florida horse conch
(Pleuroploca giganteanyere also observed throughout this transect.

Transect 1
0/ —
70% 50%
— 0f - I
2 60%
~ 04 |
5 50% 40%
04 — N
5 4% 30%
= 30% -
8 5o
S 209 -
& 10%
0% 0% 0% 0%
O% T T T T T T T 1
1 2 3 4 5 6 7 8

Quadrat Number (1-7)
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Florida Horse Conch Transect 2
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Percent Cover (%)

Outer Clam Bay: northwest sector, transect 3

36

Transect 3 was traversed with the use of a maslsamdkel in water depths from

approximately 10 inches to 2 feet. Shoal grassomage again reappeared in this
transect indicating a slight net improvement fais tttansect.

There were also

blue-green and red algae present within the shajltmwwever blue-green algae

was still observed in the deeper part of the waddwmn. There was also a lot of

Caulerpa that was present around this transect area
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20%
10%

0%

Transect 3
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Waterway south of boardwalk, Transect 4.

This transect was observed using dive equipmemtaiter depths approximately
1ft. to 4 ft. with visibility approximately 2 ft.roless. The current was incoming
and much stronger while traversing this particiutansect. Halodule wrightii
(Shoal grass) and@halassia testudinum (Turtle Grasgjas observed in small
amounts along western mangrove fringe line soutth®fcart path bridge. There
were also large amounts of shell and vegetatiomigléiat was observed drifting
with the current along the bottom sediments. Qgsteere once again observed
along the mangrove fringes on both east and wiegfeflines. Several blue crabs
(Callinectes sapidyswere also observed scattered throughout thisécalong
with Mangrove Snapper and Sheepshead that wergveblsen and around the
Boardwalk piles.

Seagrasses were observed while diving in the wcmear the shoal south of this
transect as well as more shell debris and some <that were observed and
photographed.

Transect 4
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Shoal grassHalodule wrightii)

Southern hard ClanMercenaria campechiensis)

38
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Western region of shoreline north of boardwalk,nBect 5

Transect 5 was traversed by wading in the water theduse of a mask and
snorkel in areas of low visibility and higher watervels. The water depths
ranged from O inches to 12 inches. No seagrasses @bserved while traversing
transects, however, black mangrove pneumatophandsatgae patches were
found. Mud snails, the Florida fighting conch, amelvy foot traffic was also

observed along quadrat numbers 7, 8, and 9 (thoadrgts closest to the pass).
Areas of Southern hard Clams (Mercenaria campesisjerwere observed

throughout quadrat numbers 7 and 6. This is armedfi Clams within the bay

area since the beginning of this Annual Monitorimglicating a net improvement

for this transect and the bay.

Exposed substrate at low tide along Transect 5
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Percent Cover (%)

Eastern region of shoreline north of boardwalk next 6.

Transect 6 was also traversed by use of wadingnaask and snorkel in deeper
areas. Visibility was clear in the shallows andged from 2 to 3 ft in deeper
parts of the channel, around quadrat numbers 8, and 9. Shoal grass was
observed in quadrats 3 through 6 and the averagemecoverage was estimated
to have again increased compared to the previoasyeCoverage distribution
did change as quadrat 5 density increased this fyear around 40% to about
50% while quadrat 3 densities decreased from 50%btmt 20%. There was an
increase in quadrat 6 density from 0% to about 19¥%ere were also Mud snails

and a small patch of red and green algae that swasdfwithin the seagrasses and
bottom composition was a sandy sediment.

Transect 6
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Percent Cover (%)

Inner Pass, shoal area east of Clam Pass, Trahsect

Transect 7 is orientated north to south and coadasge portion of the shoal area
just east of the Pass. This transect was obsdiyedading due to the shallow

water depths and clear waters. Large amountsazl ginass were observed once
again in the vicinity of a mangrove island, moredfcally located in quadrates

3, 4, 5 and 6. This year’s percentages are slightferent to the previous year

though distribution continues to change. Last yegnasses were located in
guadrats 4 through 5 while this year the grassshéted slightly to the south and

grasses were found in quadrats 3 through 6 instead.

Remaining portions of this transect consist of adgasediment with green mat
algae, mud snails, and Florida fighting conchs.

Transect 7
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Inner Pass, northern section of channel and shea) aransect 8

Transect 8 is orientated northeast to southwest aomsists of water depths
ranging from 6 inches to 4 ft with a visibility ajgximately 2 to 3 ft. Shoal grass

42

was again observed in the immediate area of thiéloslea water depths, on the

east side of the channel. The grass this yearaappe have continued to shift to
the east, the grass observed last the past coligleacs on the west side of the

channel has not returned, this as stated lastigenost likely due to sand build-
up and shallower water depths allowing this aredryoout during low tides. The
east side of the channel has seen an increasengitydérom around 10% to
around 40%. Small patches of algae, mud snails,tla@ Florida fighting conch

were also found.

Transect 8
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Inner Pass, southern section of channel and sineal Transect 9

Transect 9 is also orientated northeast to southw@sross the transect water
depths ranged from 6 inches to 4 ft with a vidipilbf approximately 2 to 3 ft.
Wading and dive equipment was utilized to obseh& submerged resources.
Shoal grasses were observed in the immediate atbéa shallower water depths.
Shoal grasses were not observed in the deepepfdre channel this year, but
more specifically was located in quadrat numbesnd 5. Mat algae and the
fighting conchs were also found within the shalloweaters. Grass density
decreased again in this transect and most likelas due to the deposition of
sand and water depths becoming shallower, allowiage drying time during low
tides decreasing in the amount of potential aregrfasses to grow.

Transect 9
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4.0

SYSTEM OVERVIEW
4.1  Aerial Photography

Examination of low-level oblique aerials is the me#ective method for determining
areas of stress and concern. A full mapping andame calculation was carried out
during the first survey in 1999, and reassesseilisequent years. The extent of the die-
off area was estimated again this year by digitapping and interpretation of the aerial
photographs. In efforts to simplify the classifioas and acreage determinations, we
have considered areas as dead, or of concern (arhity be recovering die-off areas or
new stressed areas). The designation ‘areas ckcoralso encompasses portions of the
system that are believed to have been impactedubychnes of 2005, leading to the
stressed appearance. Aerial photographs withvielip groundtruthing were used to
locate dead, stressed and recovering areas. étisel®f these photos is presented below
with appropriate explanations.

The exceptional recovery of degraded mangrovesimwithe initial die-off area is

illustrated by the following photographs. Pionagriplants are dominated by white
mangroves and ground truthing reveals that mosiefrees are in the 4-8’ size range.

East of the Strand Die-off area, 2000
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East of the Strand Die-off area, 2003

East of the Strand Die-off area, 2007
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A stressed area north of the Commons just off tenbfirst noted in 2003 was still
apparent this year from the infrared photographrli& observations revealed an area of
exotic invasion along with a few degraded mangrov@ser the past three years, while
no obvious die-off has occurred, the area appeatirggsed in aerial photos appears to
have expanded to now encompass about 8.2 acreslingmf freshwater inputs from the
berm has also been previously noted. The high wadsained during Hurricane Wilma
last year have probably worsened the appearanttesadrea causing additional leaf loss
from already mildly sick trees. However, the lowsdé stress has been in evidence for
several years and consideration of channel congruin the region should now be
made.

2004 2005

2006 2007
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In contrast, another stressed area that has besmvelol since 2003, continues to show
improvement. We have compared this year’'s aehatgs to those taken the past three
years. It seems that this area has recovered tpdihe that stress is barely visible from
the aerial.

200z 2004

2005 200¢

2007
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Another area of concern that became apparent begi2004 was also recovering notably. The
small area just to the east of the Contessa comilamiin Bay Colony experienced a rapid die-
off due to an old channel that had not been manathbut appears healthy this year.

2004 2005

2006 2007
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Aerial reconnaissance this past year revealed pargled area of concern within Upper Clam
Bay. Downed trees throughout this area lead believe that this is residual effects from the
hurricanes but we will continue to monitor thisafer signs of improvement or decline over the
coming year.

Storm damaged area next to St. Lauren Condominium
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Noted in the 2005 report was a new die off areaught to have been triggered by the
clogging of an old channel during Hurricane Chanlie2004. This area is near the
County boardwalk, and you can see how the die@fbws the outline of the channel

from under the boardwalk and out around the adjaopen water areas. In contrast to
die-off areas in other parts of the system wheterior mangroves succumbed first, in

this example the waterward, fringing species afectédd. Red mangroves are typically
found closest to tidal waters and are thus moiiantebn good water exchange than the
hardier whites and blacks. Abrupt loss of flushexgplains this observation. The area
has not increased in size appreciably since itfisstsnoted and the restoration of proper
flushing was a work priority in 2005 that appargrtilted the expansion of any die-off.

Subsequent years will allow us to document anyroevth though, aside from some

seedling recruitment, very little was observed yeiar.

2005 2006

2007
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4.2

Mangrove Plots

The below photographs are of Turrell, Hall and Asastes Plot #7. We highlighted this
plot in previous reports because of the dense maaggrowth that has occurred in the
last few years. In 2005, the canopy coverage hadhed a point where the larger new
trees were beginning to shade out the smaller, areakowth, resulting in more
noticeable dead small saplings and seedlings. i3lashormal phenomenon that thins out
the mid- and understory allowing the stronger treefave room to grow and become
established with less competition for food and tlighThis plot still is classified as
recovering and continues to progress in a healtbynar; with no hurricane damage
again this season, the leaves from most of thes thee grown back increasing the
overall health in and around the plot. As expedhasiplot is still progressing very well
from the past storm damage and will continued toroaitored. Continued progress is
evident in the pictures below taken each year atdig the progress this plot has had
over the past monitoring periods.

Plot 7, 2005 Plot 7, 2006

Plot 7, 2007
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Plot 8, 2006

Plot 8, 2007
In plot 8, shown above, an increase in densityhefgaplings continues to increase this
year indicating the progress that this plot has batlveen last year and this year.
Groundcover continues to increase and overall tlo¢ gontinues to progress each
monitoring period with more trees to be added tghoeach monitoring period.
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Plot 11, 2006

Plot 11, 2007

Plot 11 continues to progress and recover fronpdst hurricane damage. There are still
many trees down in and around this plot making ghegression of this plot hard to
notice. It remains difficult to illustrate in oyhotos the overall health of this plot and
how much it has continued to recover since the pasims. Seedlings are primarily
whites, and are covering about 85% of the plothe®than the trees damaged by the
storm, this plot continues to progress very wetiwaver there still continues to be an
increase in the amount of Leather Fern throughmientire plot and surrounding area.
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4.3 North Tram Station Replanting Area

This is the cattail area at the northern end oftityen where we have maintained cattail
eradication efforts. We planted several speciesnaftive vegetation and several
additional species that have volunteered in the @&ece the original plantings. The

photos below clearly show that the vegetation la&srt hold and has established itself
well throughout the planting area.

2003 2004

Looking along berm
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In addition to the planting area, we have also bekserving the cattails along the
remainder of the berm and in the coming year valldetermining were and what kind of
plantings might be done to accelerate the conversfothese former cattail areas into
more natural habitats.

Area where cattails have been kept at bay anddaifar replanting

2006 Cattails Adjacent to the Sandpiper ParkingpAre
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Existing Cattails Adjaceatthe Sandpiper Parking Area 2007

56
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5.0 Bathymetric Monitoring
5.1 Discussion

The following paragraphs and exhibits are excefpisn the Humiston and Moore report
and summarize the bathymetric monitoring data tWwas collected this year. More
complete information is presented in their full oep

July 2006 to April 2007 Segments A,B, and C were dredged during this fimterval.
The dredging of Clam Pass inlet and interior charwmas essentially preventative
maintenance, removing sand from all three segm@&mtprevent accumulation from
reaching levels that could adversely affect inlgidraulics and the self scouring
capability of the inlet entrance or Section A. Apgmately 21,000 cubic yards of
material were dredged from the Clam Pass betwemrada 22, 2007 and April 26, 2007.
The sand was placed on the beach south of the Trtiet maintenance dredging included
a modification, by request of the county, to incedhe width of the dredge cut from
stations 0+00 to 2+37.5. It is anticipated thatitfeeease of the dredge cut at the entrance
will have little if any improvement to the tidauBhing of the Clam Pass tidal system,
because the wider cut results in a cross sect@mnigHarger than the equilibrium section
area, and it is therefore expected to fill in qlyclkdowever, the additional sand removed
from the pass did allow for more material to becpth on the county park beach just
south of the pass, and monitoring of the effectthefwider cut on adjacent beaches may
be used in planning future maintenance operations.

Figures 4 and 5 show a comparison of the tidal gleg at high and low tide conditions
at three tide gage locations within the bay syst#&lthough there is a significant amount
of scatter in the data, in each case the phasedageduced as a result of the dredging,
indicating that the filling and draining of the bagcurred more quickly after dredging
due to less resistance to flow at the inlet. Addilly, the pre-dredge low tide phase lag
was larger than the pre-dredge high tide phasaagthe post-dredging low and high
tide phases are now very similar. This asymmeingrovement is because the dredge cut
represents a much greater percentage increasess section of flow near low tide than
it does at high tide. This is illustrated by sonfettee more heavily shoaled areas that
were so clogged with sand that they would be nedmyat low tide, whereas after the
dredging those areas are now deep enough to sugigoiticant tidal flow even on the
lowest tides. This enhanced flow near low tide dbated significantly to the improved
tidal exchange.

The most recent tidal data time intervals are tllewing:
* 12/13/2006 to 04/15/2007
* 07/12/2007 to 08/21/2007
* 08/23/2007 to 10/01/2007
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Due to gage problems during these three time iatgnonly 3 of 9 data sets were

retrievable. The data that was collected indicttas phase lag was reduced as a result of
the dredging.
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5.2 Humiston and Moore Conclusions and Recommendans:

The initial dredging of the flood shoals in 199%amaintenance dredging of the flood
shoal channel in 2002 has resulted in significamgrovement to the stability of Clam
Pass and tidal flushing of the Clam Bay system.s&henprovements to the hydraulic
stability of the inlet from the April 1999 dredgifgve persisted. However, in 2006 the
inlet channel and flood shoal areas accumulatedgimsand so that conditions warranted
maintenance dredging. The dredging was completedeas the months of February and
April of 2007. The dredging included three secti@nB, and C of Cut #4 and a total of
approximately 21,000 cubic yards of beach qualiigtarial was removed and placed
south of the inlet along the county park from R-2@8 to R-43+500. Based on the most
recent survey in April 2007, the average crossicealt area of flow overall in all three
sections has increased approximately 50% overulye2006 area, and remains close to
500% over the 1998 values. This maintenance dngdgas completed nearly 5 years
since the previous maintenance dredging. This adg that implementation of this
management approach has reduced maintenance ragoiseand reduced the cost of
maintaining pass for tidal flushing purposes. Basegast performance, it is anticipated
that maintenance dredging will not be required daopther 4 or 5 years unless severe
weather conditions accelerate shoaling rates. Uecaf erosion along portions of the
Clam Pass Park beach south of the inlet, County isteevaluating the feasibility of
obtaining additional sand for nourishment by dredgnore frequently or expanding the
dredging to include the inlet ebb shoal. This applowould provide immediate relief to
the erosion problem on the park beach; howevarai also potentially have longer term
consequences that should be carefully consideredomon impact from dredging
significant portions of inlet ebb shoals is increderosion of adjacent beaches. This
occurs for several reasons, including; interruppbmatural transport which relies on the
presence of an ebb shoal to bypass the inlet, dihed protection from waves for areas
close to the shoal, and the readjustment of dredgeslopes to a flatter natural repose
angle as the shoal begins to reform by trapping §&m the littoral system. Monitoring
of Clam Pass indicates that adjacent beaches,nooth and south of the inlet, have been
impacted by previous dredging. This has in the pash addressed by reducing the scope
of the dredging to minimize disruption of littoahnsport and natural inlet sand bypass,
and by placing dredged material in the eroded arBas to the potential for adverse
impacts, more extensive dredging at Clam Pass tisremmmmended without a more
thorough evaluation of the severity of potentigbauts.

5.3 Humiston and Moore Recommendations for Ongointylonitoring:

The effects of the recent dredging which excavéabedinlet to wider dredging limits in
the entrance channel should be carefully monittoedetermine if there are quantifiable
impacts caused by expanding the cut width. Thiefaapbservation of how the adjacent
beaches respond to this relatively small increaséreédging scope may provide useful
data for the county in evaluating other alternait@ obtain sand for nourishment of the
County Beach Park.



Clam Bay Restoration and Management 64
Biological Monitoring

Turrell, Hall & Associates, Inc.: Eighth Annual Report

Lewis Environme ntal Services, Inc.: Report #10

December 2007

6.0 WATER QUALITY SUMMARY
6.1 Sampling Results

The sampling data are not included in this repog th volume of pages making up this
information. All sampling information is availabler review and inspection at the
PBSD offices. Field notes, Chain of custody respeshd Laboratory reports are
included in this data set. Of all the parametessadved oxygen (DO), nitrates (NQ
orthophosphates (OPO4), total dissolved solids (TB& chlorophyll are discussed
below. Discussion on these parameters is proviéedurse they are the most indicative
of nutrient loading or other potential water quaproblems. The remaining parameters
are not discussed because they all fall within radr@md historic ranges for the sample
areas.

The enclosed graphs show the trends seen in tbesgdisd parameters over the last few
years. We also looked closely at monthly fluctuatias well as the annual averages in
this year’s report. The monthly information canwhba single or catastrophic event
contributed to a high or low annual average andasaist in interpretation of the data
being presented.
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Dissolved Oxygen (DO)

Dissolved Oxygen is a measurement of the amouoxydgen available in the water.
Aquatic life depends on oxygen in the water andlvels can be an indicator of poor
health of an aquatic system. Outside influenceb ssdemperature, wind, and rainfall
can all affect DO. Here in southwest Florida D@els are typically higher in the

winter months when rainfall and temperatures até lmwver than in the summer
months. Equipment problems in 2003 resulted iftyadata from that year (as seen on
the Average Annual Levels graph (Figure4)) but sgogent testing has been in
expected ranges. The measured DO levels are Higkgrear than they were last year
but they still fall below the state standard of &ImIt should be noted that the readings
collected are one time collections and not the @4 ldiel study that would be done as
part of a more formal dissolved oxygen study. Toheday can greatly influence DO
readings and if concerns are expressed over thests, additional study could be
done. Levels have been in similar ranges sincé 1198ugh it appears as though levels
have decreased at some stations since testedistafi®81. It should be noted that DO
levels throughout the County have been lower thstoffically and care must be given
to determine if this is a widespread occurrencé amy immediate issue has caused this
drop in DO. There have not been any indicatodissolved oxygen depletion (such as
fish kills or algal blooms) in the Clam Bay systéanthe past couple of years so we are
not overly concerned about DO levels at this time.
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Average Monthly DO Levels
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Nitrates (NQ)

Nitrates are nutrient components that are mostnofigsociated with fertilizers or
vegetation decomposition. Excessive levels can kmadlgal blooms, decreased DO
levels, and decreased viability of the system.

In freshwater or estuarine systems close to lantdates that reach high levels can
potentially cause the death of fish. While nitregemuch less toxic than ammonia or
nitrite, high levels can inhibit growth, impair tlmmune system and cause stress in some
aquatic species. In most cases of excess nitrateeatrations, the principle pathway of
entering aquatic systems is through surface ruimoff agricultural or landscaped areas
which have received excess nitrate fertilizer. Ehlesels of nitrate can also lead to algae
blooms, and when nutrients become limiting (suclpaiassium, phosphate or nitrate)
then eutrophication can occur. As well as leadmgéater anoxia (lack of oxygen), these
blooms may cause other changes to ecosystem fandiéworing some groups of
organisms over others.

Nitrate values continue to fluctuate widely betweampling station and no appreciable
trend is apparent. It is clearly apparent that veavgthin the development itself, Sample
locations PB-13, St. Lucia, and to a lesser exteBt11, average higher values than the
waters of the estuary. It is also clearly appatbat these higher average values are the
result of one or two high readings during the yeRRB-13 and the St. Lucia stations have
periodic spikes in nitrate levels through the ydtis extremely interesting to note that
these spikes correlate very closely with spikesenlesd for the past couple of years.
While it has not been absolutely verified that theésadings correspond to times of
fertilization at any one location it is still codsred probable that this is the main cause of
the periodically higher results. The fact that teadings are higher in the development
area than in the preserve is still a good signhat it means the water management
system and the vegetation between the berm angatée is working to take up nitrates
out of the water column prior to it going into tGeilf.

Average levels are not extreme and as stated abmy&ater management system seems
to be doing its job in removing this nutrient compat before it reaches the Gulf of
Mexico.
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Average Monthly NO3 (Nitrate) Levels

NO3 (mg Nitorgen/L)
o
ol
o

0.20

0.10

0.00 o
Aug-06 Sep-06 Oct-06 Nov-06 Dec-06 Jan-07 Feb-07 Mar-07 Apr -07 May-07 Jun-07 Jul-07 Aug-07 Sep-07

Month-Year

Average Annual (NO3) Nitrate Levels

150
140
1.30
1.20
1.10
1.00
0.90
0.80
0.70
0.60
0.50

NO3 (mg Nitrogen/L)

040
0.30
0.20
0.10

0.00
5 ol o ' T I, ok D I Do S S A
FEFIS IS SIS IS EFE P FFFF S

Year




Clam Bay Restoration and Management 69
Biological Monitoring

Turrell, Hall & Associates, Inc.: Eighth Annual Report

Lewis Environme ntal Services, Inc.: Report #10

December 2007

Phosphates (OBRD

Phosphates are nutrient components like nitratas dhe most often associated with
fertilizers. Like the nitrates, excessive levels dead to algal blooms, decreased DO
levels, and decreased viability of the system. e\, because phosphorus is generally
much less soluble than nitrogen, it is leached ftbm soil at a much slower rate than
nitrogen. Consequently, phosphorus is usually nmete important as a limiting nutrient
in aquatic systems and increased levels can mastichlly influence algal blooms or
other eutrophication processes.

Ortho-phosphate values also fluctuate widely betwsampling stations however the
trend that started to become apparent in the pagtstil be progressing. It appears that
waters within the development itself, especiallynpée locations PB-11, and St. Lucia
are trending towards higher phosphate levels. Tiseeelot of fluctuation but for these
sites, the highs keep getting a little higher @relows don’t go as low as previous drops.
The monthly pattern seen in the nitrate samples masas apparent in the phosphate
samples but, Glenview, PB-11 and the St. Luciaistatshow phosphate spikes that
correlate inversely with Nitrate spikes.

This year was a low in the cycle in that averagaesmacross almost all sites dropped this
year from past years but not as low as in years. p&ge are still concerned about
possible phosphate accumulation in the systemsasdmething that we want to continue
to keep an eye on. It is a good sign that thisktiesmot apparent in the open waters of the
bay or pass. As with the nitrates, the water mamage system and the vegetation
between the berm and the pass are working to takthia nutrient out of the water
column prior to it going into the Gulf.
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Average Monthly OPO4 (Ortho-P) Levels

0.80

0.70

0.60

0.50

0.40

0.30

OPO4 (mg Phosphorus/L)

0.20

0.10

0.00
Aug-06 Sep-06 Oct-06 Nov-06 Dec-06 Jan-07 Feb-07 Mar-07 Apr -07 May-07 Jun-07 Jul-07 Aug-07 Sep-07

Month-Year

Average Annual OPO4 (Ortho-P) Levels

0.40

0.35

0.30

0.25

0.20

0.15

OPO4 (mg Phosphorus/L)

0.10

0.05

0.00
2, R, A . B, & ] A N A & & A
FE SIS EFF LTI F I F ST T TS F IS S

Year




Clam Bay Restoration and Management

Biological Monitoring

Turrell, Hall & Associates, Inc.: Eighth Annual Report
Lewis Environme ntal Services, Inc.: Report #10
December 2007

71

Total Dissolved Solids (TDS)

This is a measure of the mineral and salt contétlteowater. Total dissolved solids are
normally only discussed for freshwater systems;esgalinity comprises some of the ions
constituting the definition of TDS. In brackish saltwater systems, the higher the TDS
content, the saltier the water. TDS is not gengi@hsidered as a primary pollutant (e.g.
it is not deemed to be associated with health &ffebut it is rather used as an indication

of aesthetic characteristics of drinking water saa indicator of the presence of a broad
array of chemical contaminants.

As with past years, this parameter was within theels expected. The freshwater
sampling stations showed low TDS levels while teeuarine sampling stations showed
higher levels. In general TDS values have chatitiedover the monitoring period.
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Average Monthly TDS Levels
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Chlorophylla (CHLA)

Chlorophyll is the pigment that allows plants—irgilug algae—to convert sunlight into
organic compounds in the process of photosynth@kiwrophylla is the predominant
type found in algae and cyanobacteria (blue-grégae® and its abundance is a good
indicator of the amount of algae present in theewaExcessive quantities of chlorophyll
a can indicate the presence of algae blooms. Thas®lly consist of a single species of
algae, typically a species undesirable for fish attnér predators to consume.
Unconsumed algae sink to the bottom and decayy ugirthe oxygen required by other
plants and benthic organisms to survive.

Chlorophylla also plays a direct role in reducing the amourligbt available to plants
in shallow-water habitats. This directly impacte #bility of underwater grasses to
thrive. Like their terrestrial cousins, grassestheenlight to grow. As chlorophydl
levels increase, the amount of sunlight reachirdpanater grasses declines.

Chlorophylla levels were consistently low at the four Bay monitg locations during

the winter months but spiked this year during tiemier months at the W-7 and Seagate
stations. We will keep monitoring the levels angect to see the levels drop back down
when the colder temperatures arrive. No smothexiggl blooms were noted this year so
the levels observed have not appeared to havevensadmpact on the system.

Average Monthly Chlorophyll-a Levels
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6.2 Conclusions

This year’s testing did show that most parametessstll reacting as expected and the
storm water management system appears to be dsingbi by tying up or removing
nutrient and pollutant parameters before they rehehGulf of Mexico. The phosphate
trend observed at a couple of stations last yeawst declines this year but still warrants
continued testing and observations. The low D@leweed to be watched to determine
if this is a downward trend in the system, or synplreflection of the area wide lower
levels. Continued investigative work will be cowted in the upcoming year to
determine (if possible) the source of the spikeseoled in both the nitrate and
phosphorus levels. The results of these investigatwill be commented on in future
water quality reports.
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7.0

CONCLUSIONS
7.1 Mangroves

The storm damage of 2005 added a level of diffjctdtsubsequent classification of areas
within the system. Extensive defoliation and fajliof individual trees meant that areas
that could be termed stressed by the flow issuasgiiit to have been responsible for the
original die-off in Clam bay were in fact affectbyl the high winds and storm surge. In
an effort to simplify the situation, classificat®for mapping purposes that were changed
to either ‘die-off area’ or ‘area of concern’ lasar have been maintained in this year’s
report (Figures 3 and 4).

Areas of concern include those surrounding regiondie-off areas that are in recovery
but not yet fully recovered, and for which contidugdal flow through flushing channel
maintenance is required. New stressed areasdbaire observation in coming seasons
are also included in the ‘areas of concern’ clasdibn. Approximately 4.9 acres of
formerly classified ‘die off’ area have been resifisd to ‘recovered’ this year. Stressed
areas of concern that are likely not related tonstdamage total about 15 acres while
areas of concern that we suspect are due to tha steents have been estimated at about
25 acres. An additional 20 acres within the oagidie off area has not yet fully
recovered and so is also included in this category.

A total of 10.6 acres of mangroves are still coaed dead, a significant reduction from
the original die-off of over 50 acres in the 1a@Q@’s. This includes the initial die-off
area where the number has dropped to 5.2 acreggedafrom a tornado in the extreme
north of the system, tidal restriction just souftthee Pass which has caused a die-off of
fringing red mangroves and several lightening ssiland small discrete die-offs spread
throughout the estuary.

This brings the total aerial estimate of mangrayes are not at optimum health to about
70 acres.

Construction of the last component of the flushalgnnels was completed in 2004. All
of the major channel locations have been identiied dug. Monitoring of the channel
areas will continue to document the recovery thaxpected now that the channels have
been finished.

As documented in section 4.2, individual monitgriplots have shown significant
improvements and the reduction in die-off area witthe original locale can be
attributed to dredging work, flushing cuts and emnéd vigilance in maintaining
optimum tidal exchange.

Work in 2007 has built on the observations from&é8lated to the vulnerability of the
system to natural storm events which are hard stinduish from other causes of
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mangrove degradation. Due to continued obsensbdmliffuse but widespread stressed
conditions in the forest areas eastward of InnarmCBay, within the next several years
additional work may well be necessary to preverthr losses.

7.2 Seagrasses

Shoal grass patches are still present at viableeaalbgically significant densities within
the channel north of the County boardwalk and #ng jost inside the mouth of the Pass.
Increased densities were also seen in Outer ClaynaBd seagrass coverage is higher
than in years past. The gradual decline sincel8®® dredging does not appear to have
continued this year, the grass beds have expamdbdth number and density. Turtle
grass Thallassia testudinujnwas observed back in the system this year iretdristinct
locations though this may be the result of the eased survey effort. Two of the
locations were not on or near the permit transects.

The additional survey efforts by Turrell, Hall aBdgsociates as well as the PBS & J
effort has indicated that seagrass coverage witi@rBay may be more widespread than
previously thought though the coverage appears phemeral in nature. Consideration
is being given to modifying or expanding future &y efforts over and above what is
required by the permits to further investigate sasg presence and trends within the
Clam Bay System.
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8.0

Concluding Remarks and Management Focus for P8

While the success of work efforts to date is undblei, continued vigilance is called for
to maintain a functioning ecosystem at Clam Bayidé&pread stress in mangrove areas
is apparent, although in several areas this iscdiffto distinguish from storm damage.
Water quality data shows continued trends in reBaand phosphates which warrant
attention.

Recovery is occurring, evidenced by continued segdéecruitment and sapling survival
in die off areasBatis colonization, and growth of individual trees in mitoring plots.
The spectacular recruitment of white mangrove $egsil now up to 8 to 10 feet tall
saplings throughout the original die-off area istdenent to the efforts undertaken with
the initial dredging and that work can be considese success. In 2007 the focus
switched to the rest of the system and the condireleonic stress observable in areas
further to the south. Further attention to thesasin warranted in 2008 to determine;

1. If storm damage and not some other cause is reigpomgr the outlying stressed
areas still observed in the system.

2. If recovery of the storm damaged areas keeps pébetlve recovery seen in the
die-off area.

3. If other management techniques are needed to iraptioe health of any areas
that do not seem to be recovering.

A list of work items to be undertaken is presenbetbw, some of this work is already
underway, additional items may be addressed inbtidget for fiscal year 2009 if the
results of next years work indicates additionalknisreeded;

1) Continue clearing of fallen trees within the maiatarways of Clam Bay.

2) Exotic and Nuisance vegetation should continueetogmoved. Brazilian pepper has
been observed within the forested areas and shioeillteated. Old World Climbing
Fern first observed in 2006 is still present withive system and additional efforts
should be made to eliminate this pest plant.

3) The cattail areas along the berm should continudé¢omonitored. Any indications
that water quality degradation is occurring due ¢@ergrowth of cattails should
trigger a maintenance activity that will remove tthecaying plant biomass from the
system.

4) Water Level Monitoring within inner mangroves wié-commence. Installment of
several water level loggers within the mangroved away from open water will
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5)

6)

7)

8)

9)

monitor daily and seasonal fluctuations in waterdks. A clearer picture of the way
water within the system behaves can be establishbi was a work item from 2007
that was not completed due to equipment issuests higher priority work items.

Monitoring and maintenance of the flushing chanmglsssential to maintaining the
additional flushing capacity that they have contitiéd to the system.

Year-round monitoring of the system rather thanesaeyear will continue. This will
allow for closer scrutiny of the system and mayleairoblem areas while they are
still able to recover rather than after they crash.

The effects of the recent dredging which excavttednlet to wider dredging limits
in the entrance channel should be carefully moseitioto determine if there are
guantifiable impacts caused by expanding the cdthwi

Consideration of alternatives and/or expansionia scope of the survey to include
the entire Outer Clam Bay to monitor actual acreafjseagrass coverage within this
bay rather than the qualitative study currently donted. Due to the ephemeral
nature of the seagrasses within this system, taigear surveys rather than once a
year could give a better picture of coverage amahtis.

Continue to coordinate with County staff and otiveerested stakeholders in the
formulation and finalization of the updated ManagetnPlan. This plan will form
the basis of any permit renewals and will be th&ligg document for management
activities within the system for the future.

10)Request an extension to the existing permits froen State and Federal review

agencies. The permit expires in 2008 and effdrtaisl be made early in the year to
extend the existing permit while the permit renewalubmitted and reviewed.



