
Page 1 of 41 

NOAA Restoration Center             OMB Approval No.  

Community-based Restoration Program (CRP)     Expires  

Progress Report Narrative Format 

 
I. Project Title  

Restoration of critical marine habitats in coastal Lee County, FL 

II. Reporting Period (9/1/11 - 08/31/11) 

 

III. Project Narrative (this section is required for the final comprehensive report only) 

 

Clam Bayou is a 400-acre, shallow, mangrove-lined embayment located on Sanibel 

Island, Lee County, FL.  It is adjacent to one of the most visited natural areas in the United 

States, the J.N. “Ding” Darling National Wildlife Refuge and to the Gulf of Mexico beaches.  

Land use in the area is a mix of artificially created waterways, natural back bays, resource 

protection areas, undeveloped land, and residential/commercial developments.  Clam Bayou 

suffered from a multiple habitat die-off caused, in part, by hydrological impairment (2000-

2006) where the sole tidal connection was blocked.  This blockage of tidal flow caused seasonal 

flooding, poor water quality, fish kills, algae blooms, hypersalinity.  The tidal flushing and 

hydrology was fixed by the construction of a box culvert in 2006 allowing tidal flushing 

(NOAA Restoration Center 2008), but the ecological and biological integrity of the area 

remained impaired.  While the physical structure for a tidal estuary was restored, the biotic 

composition and function did not ‘self-assemble.’  This ‘Field of Dreams’ concept (Hilderbrand 

et al. 2005) created the physical template for biotic recovery in Clam Bayou (Mitsch and Wilson 

1996) but additional efforts to enhance the ecology were needed.  The area suffered from 

mangrove propagule-limitation (Lewis 2005), as the transport of propagules from outside of 

Clam Bayou was limited by the limited volume exchanged through the culvert system and 

because there were no reproducing red mangroves (Rhizophora mangle) within Clam Bayou 

(Milbrandt, pers. obs.).  The varying water levels caused many of the existing Eastern Oyster 

reefs (Crassostrea virginica) to be at an unnatural elevation, higher than the intertidal zone and 

thus were unavailable as substrate for oyster spat.  Submerged Aquatic Vegetation (SAV) 

distributions were severely limited (Milbrandt and Evans 2007) because of poor water quality.  

Two concurrent NOAA community-based restoration projects with similar objectives 

(NACo, TNC) were initiated to restore mangrove shorelines and to build oyster reefs and 
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provide a “jump-start” for natural ecological succession.  The concept of using catalytic or fast-

forwarding techniques to speed up ecosystem development is widely-used in ecological 

restoration.  However, there is little evidence that achieving the desired trajectory in shortened 

time spans is possible (Simenstad and Thom 1996, Zedler and Callaway 1999).  Given the 

nature of the types of bottlenecks in clam bayou (propagule-limitation for mangroves and 

substrate limitation for oysters), the initial successional goals of planting and reef-building 

would start the ecosystem down a successional path which was functionally and structurally 

desirable and more importantly, self-sustaining.  Our premise was that community-based 

volunteer events could speed up ecological processes that may take tens of years.  Once these 

restoration efforts were completed, we would evaluate through monitoring and field 

observations whether the marine habitats in Clam Bayou were ecologically self-sustaining.   

Initially, Clam Bayou contained no reproducing adult red mangroves (Milbrandt, pers. 

obs.), making the entire area ‘propagule-limited’ (Lewis 2005).  The installation of the culvert 

in 2006 reintroduced tidal flushing, but the natural recruitment of the shorelines lagged behind.  

The strategy from the outset was to plant propagules and seedlings from the SCCF nursery into 

the upper intertidal of Clam Bayou.  Initial planting efforts in 2006 were very successful and the 

2006 plantings are now greater than 2 m tall (Milbrandt, pers. obs.).   

Several trays with fossil shell were deployed in 2007-8 and the area was determined to 

be substrate-limited (Brumbaugh and Coen 2009)  In many cases after the culvert was installed, 

the limited oyster reefs were found to be at elevations that were too high for the post-culvert 

tidal heights.  The approach was to build oyster reefs at the correct intertidal elevation using 

fossil shell bags and allow the spat to settle and the reefs to develop. 

The shared goals of the two projects and close proximity of the restoration activities 

necessitated a broad and comprehensive discussion of our approach, results, and conclusions.  

However, the requirement for each project separately to track expenses, volunteer hours, and 

acreage meant that the individual projects remained are separated and credited on maps and in 

the text and several figures.  For the NACo effort, we restored 1.26 acres of mangroves and 

0.037 acres of oyster reef by building 2 fringing oyster reefs and planting mangrove propagules 

and seedlings.  For this final report to NACo, we will highlight the efforts conducted for NACo 

which included mangrove restoration and construction of 2 oyster reefs.   In an attempt to 

observe the interactions between mangrove and oyster habitats in a subtropical climate, sites 
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were targeted with the potential for development of mangrove shorelines adjacent to oyster 

reefs.   

IV. Methodology 

 

Mangrove Shoreline Restoration 

 Volunteer-based events were advertised through various local media, e-blasts to 

members, announcements on the City of Sanibel’s website, and by contacting high school 

teachers, community college faculty, and University Faculty.  For mangrove restoration events, 

participants collected propagules from the ground on Sanibel and, in some cases, from Sanibel’s 

boat launches and other places where mangrove propagules were found floating in large 

abundance (Fig. 1).  The SCCF Marine Lab obtained a special use permit from the J.N. “Ding” 

Darling National Wildlife Refuge for volunteers to collect propagules on refuge property.  

Participants met at the SCCF Marine Laboratory to sign in and get orientated to the Clam Bayou 

project.  They were then lead to designated collection sites (either roadsides or refuge property) 

and were trained to properly collect healthy propagules and minimize impacts to the collection 

habitat. We described that each propagule needed to be rigid throughout the hypocotyl and have 

a green tip.  Propagules with excessive brown spots or coloring were rejected.  Each volunteer 

typically filled 1 to 2, 5-gallon buckets.  An estimate of the number of propagules per bucket 

was made at the lab by sub-sampling.  For estimates of total propagules planted, the number of 

buckets collected and planted at each event is recorded on the field sheets for each event.  

Buckets of propagules were also brought back to the temporary nursery at the SCCF Marine 

Lab to provide seedlings for times propagules were not available (Fig. 2).   

Propagules were typically available in the late summer, from mid-August through 

December.  Some propagules were collected and stored at the SCCF Marine Laboratory in a 

250 gallon tank with an aerator for potting in soil during the months when propagules are not 

readily available.  In 2010, volunteers along with SCCF staff and Lee County Natural Resources 

participated in three propagule collection events staff and collected propagules from tide lines 

with long handled pool skimmers from a county-owned vessel.  Tidelines, wracklines, and 

seawalls were common places to collect propagules that became entangled among seagrass and 

other floating vegetation.  The search area included convergences throughout the Pine Island 

Sound, San Carlos Bay and the Gulf of Mexico. 
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    After the propagules were collected, volunteers carpooled to a community association 

dock or to Bowman’s Beach kayak launch to stage canoes and kayaks.  Kayaks and canoes were 

used to transport volunteers.  At the planting site, the staff described the zone where mangroves 

were to be planted, in the upper intertidal below the current vegetation line.  Volunteers pushed 

propagules into the substrate about one third of the total length of the propagule.  Unlike 

textbook suggestions of planting 1 m apart, propagules for this study were planted at high 

densities in rows to achieve densities of 50-100 propagules per square meter (Fig. 3).  This 

approach was derived from the observation of natural ‘crescents’ of mangrove seedlings found 

in fringing red mangrove forests.  The ‘crescents’ are from periods when a tideline containing 

many hundreds of propagules is transported into the fringing forest at high tide and stranded.  

Yellow flagging tape was used to mark the beginning and end of each planted area.   The areas 

were then surveyed with a Trimble (described below) to calculate the total area restored.   

Several attempts were made to store propagules in water or dark spaces to make them 

available outside of the typical period of propagule availability (Sept. through Dec.).    We tried 

storing propagules in a cool dark place and tried suspending them in an aerated outdoor tank 

with seawater, but eventually the roots and leaves sprouted and the propagules had low 

survivorship.   

Seedlings were planted during volunteer events when propagules were not available.  

Propagules for seedlings at the temporary nursery were planted in 1 quart plastic pots with soil 

and were either placed in a large 1000 gal tank with one to several cm of freshwater or seedlings 

were placed outside on plywood and watered daily.   The water level within the tank was 

maintained and weeds and dead propagules were periodically removed.   

Lessons Learned Mangroves 

During 2010, lab grown seedlings were individually labeled using a uniquely numbered 

plastic tag attached with marine adhesive.  Labeling allowed examination and comparisons of 

individual seedling performance related to environmental conditions.  This labeling technique, 

however, was not successful on seedlings planted in July 2010, therefore subsequent seedlings 

were not labeled.  Seedling heights were recorded for at least 10 seedlings as they left the 

nursery prior to being planted by volunteers in Clam Bayou.  Volunteers used trowels and small 

shovels to dig holes for the seedlings.  Seedlings were planted approximately 1-2 meters apart 

along some of the designated restoration shoreline.  Seedlings were planted in January through 
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August, but the majority of our planting efforts and volunteer events occurred when propagules 

were available from Sept. to Dec.    

Lab staff established red mangrove monitoring plots for shorelines planted in 2009-

2010.  The plots were chosen in locations which were representative of the area planted and 

were spread out to provide a reasonable assessment of several planting events (Fig. 4).  While 

volunteers were asked to help during the monitoring trips, a staff person was always required to 

be looking over their shoulder as monitoring activities require a great deal of instruction and 

interaction.  A Trimble GeoXT GPS was used to map areas and mark additional monitoring 

plots.  All plots were monitored quarterly beginning in January 2010 continued on this schedule 

until September 2011.  Additional plot monitoring after September 2011 will be conducted 

annually or on an ‘as needed’ basis.  Other parameters recorded during plot monitoring were 

seedling height, leaf damage, and insect infestations.  

In order to determine the characteristics of the planting sites, soil salinity and core 

samples were collected within the study plots to determine the sediment size distributions. A 

60-ml syringe with the end cut off was used to collect one to three soil samples from each 

planting location.  Sediment samples were analyzed for particle size by rinsing samples through 

stacked sieves allowing them to separate into clay/silt (<0.063 mm), very fine sand (0.063-0.125 

mm), fine sand (0.125 -0.25 mm), medium sand (0.25 -0.5 mm), coarse sand (0.5-1mm), very 

coarse sand (1 -2 mm) and shell (>2 mm) fractions.  Samples were transferred to pre-weighed 

foil, dried for 48 hours at 60 °C, then re-weighed.   

Nearby water quality conditions were determined during the plot monitoring.  Water 

quality data was collected using a Hydrolab Quanta hand-held sonde and grab samples were 

collected from 12 locations in April 2010. Measurements included chlorophyll, turbidity, 

salinity, DO, temperature and pH.  EPA method 445.0 (In Vitro determination of Chlorophyll-a 

using fluorescence) was used to obtain corrected Chlorophyll-a values.  Turbidity was also 

measured in the laboratory using a turbidometer (HF Scientific Model) following EPA method 

180.1.  A water level sensor and a YSI 6600 which measured temperature, salinity, turbidity, 

dissolved oxygen, chlorophyll a, and depth was deployed when available from other projects at 

a nearby residence.   

SAV (Experimental Restoration Techniques) 
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One hundred shoe box containers were purchased for the purpose of propagating 

Widgeon grass (Ruppia maritima).  The source material was originally collected by Dr. 

Bartleson, who has developed a method for propagation in a large outdoor tank at the lab.  The 

bottom of each container was cut out and the lids were taped with clear packaging tape to help 

keep the sediment in place.  The boxes were filled half-way with fine sand and SAV segments 

were potted in them about 6.5 - 7 cm deep, 8 - 9 cm apart.  Each container held between 3-5 

Ruppia plant segments and the containers were grown in an outdoor tank at the lab.  A node is 

where each leaf intersected a root and plant segments consisted of 3-4 nodes.  Each container 

was placed into a 10 m diameter tank containing brackish water.  After several months, each 

seagrass container was rinsed to reduce the amount of accumulated muck and cyanobacteria.  

The excess detritus was removed and the containers were placed back into the water with 

additional sand if needed.  Three shade cloths were placed over the tank in late March 2010 to 

control ambient temperature of the tank to below 34 ° C.  The sods were propagated and grown 

at the lab for one year prior to planting them in Clam Bayou in January 2011.   

Planting the sods occurred on November X2010 in an area of sparse, patchy macroalgae 

and Halodule.  A 50-m transect tape was placed on the exposed mud substrate at a negative low 

tide (Fig. 5).  Paired sods were placed at random positions along the transect.  For each sod, a 

trowel was used to dig a small trough and the Ruppia sods were placed in and sand and mud 

surrounding the transplant were placed on top of the transplanted sod.  The ends of the transect 

were marked with PVC pipe and mapped with the Trimble GeoXT GPS. 

Oyster Reef Construction and Restoration 

Four truckloads of fossil shell from SMR Aggregates (Sarasota, FL) were delivered to 

Bowman’s beach.  Each truckload consisted of 23-26 tons of material which was piled by City 

of Sanibel heavy equipment operators (Fig. 6).  NACo efforts required 1.5 truckloads and the 

remaining fossil shell was dedicated to the TNC/NOAA effort. 

Volunteer events to shovel fossil shell into mesh bags were held at Bowman’s beach 

from December to March 2010 and again from May to June 2011.  The shell was shoveled and 

raked into 5-gallon buckets.  The buckets were used to then fill PVC tubes (8” diameter, 72” 

length, schedule 40) covered with Delstar #1142 mesh, cut from rolls.  The rolls of mesh were 

put on an in-house designed jig where approximately 60” of mesh was required for each bag.  

One end was tied with a knot and the bag was ‘loaded’ onto a tube (Fig. 7).  Once filled, the 



Page 7 of 41 

PVC tube was removed and the end of the bag was tied (Fig. 7).  The shell bags were stacked on 

pallets at Bowman’s Beach and remained there until reef construction.  

A total of five sites were chosen for reef construction for the joint efforts of NACo and 

TNC/NOAA community-based restoration projects.  Two of the five sites were designated for 

NACo.  The sites were located within a previous mangrove shoreline restoration project area.  

Based on previous observations and experience, the footprint of each reef was designated with 

flags and was located in the lower intertidal zone.  There may have been shell debris or loose, 

scattered shell, but every effort was put forth to avoid placing the shell bags on top of living 

oysters.   The oyster reef footprint was pre- flagged to guide the placement of bags and a staff 

person was always at the end placing the bags into the water. 

Clam Bayou presented several logistical challenges.  There were a very limited number 

of locations to stage the shell bags prior to deployment.  A limited number of bags could be 

safely transported on the dedicated project barge.  There were safety concerns about 

transporting volunteers to the restoration site.  These were all significant challenges that 

required more time for planning than expected.  Because of liability concerns, volunteers had to 

be at least 16 years old, sign a waiver, and were not allowed to ride in any motorized SCCF 

boat.  SCCF provided kayaks or canoes with personal floatation devices (PFDs) and encouraged 

volunteers with their own boats to participate.  This worked well in recruiting new volunteers 

who enjoy kayaking.      

 Jensen’s Marina, on Captiva Island, donated a 22-foot pontoon boat (the dedicated 

project barge) to transport shell bags to the reef construction sites.  The sides, engine and seats 

were removed by staff and the vessel served as a makeshift barge (Fig. 8).  The pontoon boat 

was launched at a narrow boat ramp, at Bowman’s.  With permission from the City and 

residents of Clam Bayou, the boat remained moored with two stern anchors, approximately one 

half mile from where the bags of shell were located for the duration of the deployment events.  

The City of Sanibel donated the use of a truck and a 17-foot trailer (operated by City partners 

Holly Downing, Kyle Hed or James Evans).  Occasionally, a SCCF truck was also used for 

deployment events to double our capacity.  One group loaded while another group stayed at the 

culvert to unload bags from the full vehicle to the pontoon.  Broken bags and any loose shell 

that remained on the ground were re-bagged.   
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In May and June 2010, 4,200 bags of shell for the joint TNC/NOAA and NACo efforts 

were loaded by volunteers and transferred to the pontoon boat.  Volunteers paddled to the site 

and the bags of shell were unloaded into the previously marked reef footprint, one layer thick.  

Volunteers created a human chain to move the shell bags (Fig. 8).  The bags were placed end to 

end with no spaces.  Adjustments were made to fill holes or move misplaced bags at events held 

during lower tides in July and August 2010.  

Monitoring the constructed reefs was accomplished using recruitment trays with a 

standard size (Rehrig Pacific).  The tray dimensions were 48 cm long, 28 cm wide, and 9 cm 

deep.  Each tray was lined with a fine mesh (0.5 cm, Industrial Netting), filled with large fossil 

shell, then covered with larger mesh (2 cm, Industrial Netting).   The trays were numbered with 

aluminum tags (Forestry Suppliers) and secured with galvanized wire or cable ties.  The 

numbered trays were deployed shortly after the reefs were constructed by removing a shell bag 

and inserting the tray.  The trays were held in place with 2, 20 cm. j-shaped rebar stakes.   

 The position of the trays within the reefs and the distance between trays depended on the 

size of the reef.  Trays were deployed in multiples of 3 to provide enough replication for 

statistical analysis.  The two NACo reefs each had 6 trays.  The trays were deployed in June 

2009 and the first set (n=3 per NACo reef) was retrieved in May 2010 to capture one 

recruitment season (Volety, pers. comm.).  Trays were retrieved in early Aug 2010 to capture 

two additional months during the peak recruitment period. 

 Natural reefs sites were also sampled to compare recruitment rates, shell heights, and 

densities of oysters to compare to the constructed reefs.  Trays were deployed at natural reefs 

within Clam Bayou and at reefs outside of Clam Bayou around Sanibel Island.  No attempt was 

made to bury trays on natural oyster reefs, but several shell clusters were moved and the trays 

were deployed within the structure of the reef as best as possible.  There were a total of 6 

natural reef sites within Clam Bayou and 7 natural reef sites outside of Clam Bayou around 

Sanibel Island.  One tray from each location was collected in May 2011 and again in August 

2011.  For analysis, sampling trays were grouped into constructed, natural within Clam Bayou, 

and natural outside of Clam Bayou.   

After the trays were collected, the trays were sorted in a large stainless steel bin and 2 

mm stainless mesh.  Living oysters, spat, and reef residents were separated from fossil shell 

fragments.  Living oysters and oyster spat were measured using Bluetooth wireless caliper 
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system (Starrett).  Shell height was measured from the hinge of the right valve (upper shell) to 

the highest point on the left valve (lower shell).  Crabs, bivalves, fish, shrimp and gastropod 

residents were collected from each sample and fixed with 5% formalin, enumerated, and 

identified.  Voucher specimens were sent to the Florida DEP (Albert Walton) and to the Bailey-

Matthew Shell Museum (Dr. Jose Leal) for verification of the identifications.    

Several types of water quality monitoring were conducted within the project period.  

Water samples were collected monthly beginning in April 2009 for chlorophyll a, salinity, 

turbidity and CDOM and proceed along with ongoing YSI deployments and other related 

efforts.  Discrete monthly samples were taken at two sites located on the northern shoreline 

(Fig. 9) of Clam Bayou from 2006 through 2011.  Other periodic sampling associated with a 

concurrent water quality study of Captiva Island (Thompson and Coen 2011) was included 

within the results presented for discrete sampling here.  The discrete sampling data was divided 

into before (pre-2010) and after project (post-2010) impacts.  The mean, standard deviation and 

ranges for discrete sampling results were then calculated. 

With the USFWS “Ding” refuge staff biologist’s permission, one of two YSI 6600 

datasondes were deployed on a volunteer’s dock in Clam Bayou, next to a previously deployed 

water level sensor (Fig. 9).  It was periodically removed from the bayou, cleaned and 

recalibrated and then swapped out with another YSI sonde.   The YSI sonde measures salinity, 

temperature, chlorophyll a, phycoerythrin, dissolved oxygen, and depth.  The YSI data was 

downloaded and daily means calculated. The overall range, mean and standard deviation for 

each water quality parameter was then calculated and reported.   

V. Results 

Mangrove Shoreline Restoration 

From September 2009 to July 2011, a total of 55 volunteer planting events were held for 

the NACo effort. Collection and planting propagules in a single, 4 hour event was the most 

efficient approach to cover larger areas of the Clam Bayou shoreline and was of general interest 

to the volunteers.  As mentioned previously, we also set up a temporary nursery at SCCF ML to 

grow seedlings.  This enabled us to host volunteer events when propagules were not available.  

It is much less efficient than planting propagules, but extends the planting season to be year 

round and helps capture some of our seasonal residents who are only here from Feb through 

April.  Volunteers were typically island residents, students and environmentally active groups 

and organizations.   
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Approximately 3,103 linear meters (3 km) of shoreline were planted during the two-year 

NACo project.  The total area planted since 2009 for the NACo project, as measured with the 

Trimble GeoXT was 1.276 acres (Fig. 10).  There were 105, 5-gallon buckets of propagules 

planted by volunteers and staff during those events.  The number of propagules per bucket 

ranged from 457-513 (n=10), as determined from several thousand propagules in a large tank 

behind the marine laboratory.  This translates to between 47,985 (more conservative) and 

53,865 red mangrove propagules planted in Clam Bayou for the NACo project.  There were 

over 3,000 seedlings planted from the temporary nursery.   

Propagules planted in the bayou from September-November 2009 survived at an 

estimated rate of 92% initially (first 3 months), which was higher than the estimated 80% 

survival rate of seedlings grown in the outdoor tanks at the lab.  Survival of seedlings at the lab 

depended on how old the propagules were (older propagules had lower survival).  Longer-term 

survival for the plots in Clam Bayou established 10/23/09 was 78% (n=8) after 23 months.   

One monitoring plot exhibited 100% mortality due to high soil salinity (51).   

Mangrove propagules that were planted in Clam Bayou in 2009 grew at an average rate 

of 2.12 cm per month (n=44; see Fig. 10 and Fig. 11) with little variability within each site 

among individuals.  Propagules planted in 2010 grew an average of 2.53 cm per month (Fig. 11, 

12, 13).     

Seedlings planted and raised at the SCCF marine lab grew at a rate of approximately 

1.061 cm per month (n=165), which was considerably slower than propagules growing in the 

field.  Seedlings grown at the lab were watered with fresh water and most had complete sun 

exposure.  Seedlings which had shade coverage had 100% survivorship.  The amount of shade 

may have an impact on seedling survivorship, however, further studies should be done due to 

the small number of seedlings placed in the shade (n=55) for this project.  Some damage was 

found on seedlings potted at the SCCF ML nursery in December 2010.  Brown discolored leafs 

at the leaf apex of several plants caused by cold/wind damage (J. Evans, pers. comm).  The 

proportion of individuals affected by the wind damage was 15%, but the sub-lethal affects may 

not be realized until the seedlings are planted.  A moth infestation affected a relatively small 

proportion of the nursery seedlings (14%).  Seedlings were infested at the apical meristem by 

the larvae of a mangrove skipper (Phocides pigmalion).  Another anecdotal finding from our 
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nursery notes was that seedlings potted in soil with woody particles held water more effectively 

than pure sand.   

A determination of soil size distribution on sediment cores at the monitoring plots was 

completed to compare before/after and as an indication of the contribution of soil composition 

to mangrove propagule growth and survival.  The results are shown as pie-charts with the 

proportions of each size category shown as a percentage of the total wet weight (Figs. 14-19).  

At site NACo-1, the soil composition was mostly fine sand at plots 1 and 2.  Plot 3 differed with 

a lower proportion of sand and greater proportion of shell.  At NACo-2, plots 9 and 120 also 

had a large proportion of fine sand, while plot 7 had a large proportion of large sand.  At NACo-

3, all three plots had the greatest proportion of fine sand while there was proportionally more 

silt at NACo-4, especially in plot 104. 

Seagrass 

Sixty-five sods were planted along two transects in Clam Bayou. The sods were planted 

in areas with sparse Halodule wrightii (Shoal grass). When revisited, the Ruppia appeared to be 

growing well, but overall we expect that it will eventually be outcompeted by Halodule because 

salinities measured have been greater than 30 and Ruppia cannot produce seeds in salinities 

higher than 25 (Kahn and Durako 2005).   

Oysters(NACo) 

The activities and coordination are being shared by two concurrent restoration projects 

in Clam Bayou (NACo and TNC).  There were 41 total oyster-related volunteer events that 

included shell bagging, reef building and monitoring.  For accounting purposes the hours were 

divided 1:3, with the lesser proportion contributing toward NACo.  The City of Sanibel 

vehicles, staff and equipment was used on 20 of the 39 total volunteer oyster events as part of 

the match and partner involvement.   The match for the City of Sanibel contributions were split 

1:1 between the two projects.  Details are contained in our financial reporting.  Each event 

lasted 3-4 hours and had an average of 14 people attend.   

Pre-project spat monitoring results from May 2009 suggested that oyster populations 

were substrate-limited and not spat-limited.  For the NACo effort, we purchased 1.5 truckload 

(approximately 31,000 kg) of fossil shell (SMR Aggregates).  The bagging occurred at 

Bowman’s Beach on Sanibel over several dates for both projects.  Two reefs were constructed 

for NACo using 1,302 shell bags (FigXmap).  After the reefs were constructed a map was 
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created in ArcGIS (ver. 10)   The footprint of reef NACo-1 had an 85.6 m perimeter and 

contained 706 shell bags.  The total area of NACo-1 was 86.06 m
2
 (0.0086 hectares, 0.021 

acres).  The footprint of reef NACo-2 had a 47.4 m perimeter and contained 600 shell bags.  

The total area of NACo-2 was 56.20 m
2
 (0.0056 hectares, 0.014 acres).  The total area for the 

constructed reefs for the NACo effort was 142.26 m
2
 (0.0142 hectares, 0.035 acres).   

Oyster recruitment and reef-resident monitoring was conducted using mesh lined trays.  

The trays were deployed in June 2010 and retrieved in May 2011 and in July 2011.  

Deployment sites are depicted on the Master Restoration Map (Fig. 10) for all reefs and 

surrounding natural reefs.  Additional maps (Figs 20, 21) show the natural reefs within Clam 

Bayou and around Sanibel Island where monitoring trays were deployed.  There were two 

collection dates because we were trying to capture the recruitment during the peak period of 

2011 in addition to the 2010.  For the first tray collection (Fig. 22; soaked June 2010 through 

May 2011), there were significantly higher (p<0.05; t-test) live oyster densities at NACo-2 

(n=3, 1,158 m
-2

) than at NACo-1 (n=3, 157 m
-2

).  Oyster densities and standard deviations are 

shown in Figure 23.  The data for the second retrieval showed a similar pattern but had lower 

overall live oyster densities.  Densities at NACo-1 were 98 m
-2

 (n=3) and densities at NACo-2 

were 811 m
-2

 (n=3).   

The shell heights of individuals within the trays were compared and the two sites were 

statistically similar (Fig. 24).  For the first retrieval (trays soaked from June 2010 to May 2011), 

Oysters at NACo-1 average height was 27 cm (s.d. 9; n=61) and oysters at NACo-2average 

height was 29 cm (s.d. 12; n=460).  Shell heights from the second retrieval were also similar 

between NACo-1 and NACo-2, but were significantly larger when sampled in August 2011 

(p<0.05; t-test).  Oyster shell heights at NACo-1 for the second retrieval (trays soaked from 

June 2010 to Aug 2011) were 45 cm (s.d. 10; n=38) while heights at NACo-2 were 42 cm (s.d. 

18; n=314). 

For comparisons with nearby natural reefs, oyster densities, shell height and reef 

resident was collected with recruitment trays at reefs at several locations in Clam Bayou (see 

map, Fig. 20).  Density averages from the natural reefs was 1,293 live individuals m
-2

 (s.d. 943, 

n=8) for the first sampling (trays soaked from June 2010 to May 2011) and 836 individuals m
-2

 

(s.d. 830, n=8) for the second retrieval (Fig. 25).  These densities were more similar to NACo-2 

and given the close proximity of natural reefs to NACo-2 may help explain the performance 
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differences between NACo-1 and NACo-2.  Shell heights at natural reef sites were not 

significantly different from the constructed reefs (Fig. 26, 29.8 cm, s.d. 12.2, n=1549).  Shell 

heights were slightly lower at natural reef sites than constructed heights during the second 

retrieval in August 2011 (34.3, s.d. 13.9, n=1,217) but the differences were not significant 

(p=0.3, t-test). 

 Oyster recruitment trays were also deployed at selected sites in Pine Island Sound, 

Tarpon Bay and San Carlos Bay (see map Fig. 21).  Densities and shell heights were compared 

to the constructed reefs and to the natural reefs in Clam Bayou.  Living oyster densities at 

natural reefs in the region were higher than the constructed reefs and natural reefs in Clam 

Bayou but not significantly different because of the large variability in density among trays and 

small sample size.  Mean density from the first retrieval (soaked from June 2010 to May 2011) 

was 6,894 (s.d. 5,358, n=7) and density from the second retrieval (soaked June 2010 to May 

2011) was 4,609 (s.d. 3,135, n=7).  Shell heights at oyster reefs in Pine Island Sound averaged 

16.8 cm (s.d. 6.7, n=1,238) from the first retrieval (June 2010-May 2011).  Shell heights at 

natural oyster reefs in San Carlos Bay averaged 15.3 cm and from Tarpon Bay the average was 

30.4 cm.   

Reef Residents (NACo) 

 Table 1 provides macroinvertebrate community indices derived from monitoring 

undertaken during this project.  ANOVA was unable to show significant differences for species 

richness (F = 0.31, p = 0.735), abundance (F = 0.42, p = 0.664), and diversity indices (F = 0.50, 

p = 0.615) between constructed verses pooled natural reef data, or between constructed vs. 

natural sites in the same locality (richness: F = 1.08, p = 0.432; abundance: F = 1.15, p = 0.396; 

diversity: F = 0.80, p = 0.602) in Clam Bayou (Figure1).  Small sample size likely contributed 

to the lack of power to discriminate differences in macroinvertebrate community indices, 

however natural and constructed reefs located in the same area had very similar species 

diversity index values (Figure 2).  Cluster analysis (Figure 3) using the mean diversity index, 

mean total abundance and mean species richness showed all sampled areas were within 95% 

similarity except for two natural reefs (the back bay of Clam Bayou and natural reef near 

NACO 1 constructed reef).   Additionally the list of top ten most encountered species for 

constructed versus natural reef sites were very similar (Tables 2-3). The mean number of 
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xanthid crabs was similar between constructed and natural reefs while natural reefs had a larger 

abundance of mussels. 

Water Quality 

 The discrete sampling data was divided into before (pre-2010) and after project (post-

2010) impacts.  Water quality in Clam Bayou may be characterized as periodically hypersaline 

with elevated levels of nitrogen, chlorophyll a and turbidity relative to other area estuarine 

waters (Thompson and Coen 2011).  Mean turbidity values in Clam Bayou appeared higher 

with a higher variability in the period 2010 to 2011 compared to data collected 2006-2009 

(Table 4).  This finding was supported in analysis of data collected at four stations (including 

one in Clam Bayou) before and after the August 2009 opening of nearby Blind Pass (Thompson 

and Coen  2011).   Analyses suggested turbidity in the Clam and Dinkin’s Bayou increased after 

the opening of the pass to Gulf of Mexico tidal exchange.  The increased turbidity is probably a 

result of resuspension of fine sediments in the bayous’ areas caused by increased current 

velocities (Milbrandt el al. 2011).  

 Discrete sampling showed chlorophyll a results slightly lower in 2010-2011 compare to 

the pre-project period. This result is probably not significant and results of a study of the effects 

of the opening of Blind Pass conducted from 2008-2010 showed no significant change in 

chlorophyll a after the pass was opened compared to before (Blind Pass opened August 1, 2009) 

(Milbrandt et al. 2011).   

Mean values of total nitrogen for discrete sampling after this project was in place were 

nearly the same as those before (Table 5).  This is supported by the analysis of data collected at 

a Clam Bayou site before and after the opening of Blind Pass showing no significant change in 

TN between values before august 2009 compared to values after August 2009 (Thompson and 

Coen 2011).  

Salinity in Clam Bayou can be hypersaline during long dry periods, as was observed in 

the range of discrete and continuous monitoring values (Tables 4 and 5).  This is due to the 

shallow, semi-disconnected morphology of the waterbody combined with high evaporation 

rates.  When comparing pre-project salinity to post project we see no obvious differences.  An 

analysis of parameters before and after the opening of Blind Pass in August 2009 showed no 

significant change in salinity (Milbrandt et al. 2011).   
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Comparison of the continuous data to discrete sampling results for 2010-2011 agree 

fairly closely for common parameters.  The mean salinity value for discrete sampling was lower 

but this was probably due to the comparably low sample size (Table 4 and 5). Comparison of 

mean turbidity values for discrete verses continuous data showed very close agreement. 

VI. Monitoring and Maintenance Activities 

 

Signs were designed in-house and placed at each of the five (2 NACo, 3 TNC) reef sites 

to mark the restoration sites and to avoid trampling by visitors.  The signs also provide a 

continuous public announcement of the restoration efforts and list the project partners.  

Mangrove shoreline monitoring will continue in association with another community-based 

restoration project (Gulf of Mexico Foundation/EPA) and the permanent plots will be visited 

annually or on an as-needed basis.  We think the NACo efforts have produced a nearly 

sustainable ecological system (reproduction/recruitment higher than mortality).  Further 

discussion of ecological sustainability in Clam Bayou is contained in the Discussion section 

below.  There are currently no projects supporting continued oyster reef monitoring, although 

there is additional permitted acreage within Clam Bayou for reef construction for future 

projects.  

Water samples were collected monthly beginning in April 2009 for chlorophyll a, 

salinity, turbidity and CDOM and proceed along with ongoing YSI deployments and other 

related efforts associated with the opening of nearby Blind Pass.  With the USFWS “Ding” 

refuge staff biologist’s permission, one of two YSI 6600 datasondes were deployed in Clam 

Bayou off of the Millers dock, next to a previously deployed water level sensor. It is 

periodically removed from the bayou, cleaned and recalibrated and then swapped out with 

another YSI sonde.   The YSI sonde measures salinity, temperature, chlorophyll a, 

phycoerythrin, dissolved oxygen, and depth.   

VII.  Discussion 

 This community-based restoration project has demonstrated improvements in mangrove 

shorelines and increases in oyster reef habitats.  This multi-habitat approach is unique and 

appropriate considering the multi-habitat collapse that occurred in Clam Bayou.  The restoration 

history of Clam Bayou has had many phases.  The first phase, and most critical for the long 

term success, was the installation of the culvert and the associated re-introduction of tidal 

flushing in 2006.  While it should not be discounted, the reintroduction of tidal flushing did not 
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create conditions that were typical of self-renewing mangrove and oyster habitats because of the 

severe damage to the foundational species.  Bertness and Bruno (2001) defined foundational 

species as those that provide structural provide habitat for other species and, in their absence, 

the overall diversity of both native and nonnative species often declines.  It is well known that 

oyster reefs support a wide variety of mobile and sessile invertebrates as well as juvenile fish 

(Coen and Lukenbach 2009).  Mangrove shorelines, especially those with a well-developed 

prop roots, also provide foraging habitat for fish (Thayer et al. 1987) and provide attachment 

substrates for filter feeding invertebrates (Ellison et al. 1996).  Mangrove shorelines and oyster 

reefs are found in close proximity in Southwest Florida bays.  It is reasonable to assume that 

mobile species likely depend on both structure and functional attributes of each habitat during 

one or more phases of their life history.  Mangrove islands have been associated with greater 

fish biomass on coral reefs when they are in close proximity (Mumby et al. 2007).  Similar 

associations among mangrove, oyster reef, and seagrass habitats are likely for species such as 

the gray snapper (Lutjanus griseus), Lane snapper (Lutjanus synagris), red drum (Sciaenops 

ocellatus), panaeid shrimp, and stone crabs (Menippe spp.).  

 The structural elements of the shoreline, red mangroves (R. mangle), would not have 

recovered without intervention because there were no reproductive trees in Clam Bayou 

(Milbrandt, pers. obs.).  The delivery of propagules from large distances was very unlikely 

(Sengupta et al. 2005) and the likelihood of deposition and establishment is greatly diminished 

greater than 2 km from a reproductive parent.  Test plots in 2006 indicated a high degree of 

success when seedlings were planted by SCCF and the City of Sanibel (Milbrandt, unpubl.).  

While the shorelines in the immediate vicinity (1 km) of the culvert appeared to have adequate 

recruitment, the other shorelines within Clam Bayou showed no recruitment.   

Large-scale mangrove planting efforts worldwide have had varying degrees of success.  

Mangrove species have specific elevation, inundation, and edaphic requirements that lend 

mangrove restoration projects to fail to meet the stated goals (Lewis 2005).  Clam Bayou was 

fertile ground for propagule planting, an activity well suited for volunteers.  While the entire 

perimeter of the 1.26 acres planted (restored) was mapped with the Trimble GPS, permanent 1 

m
2
 plots were used to subsample the planted populations.  The monitoring plots in Clam Bayou 

had higher survival rates than the temporary nursery behind the marine lab.  Variability in 

survival depended on the time of year planted and was dependent on the type and quality of 
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available propagules.  There was one plot that was established in an area with saltwort (Batis 

maritima) for which all of the propagules planted did not survive.  Soil salinities within this plot 

were high (47).  While B. maritima is an important early colonizer and potential facilitator of 

black mangrove (Avicennia germinans) seedling establishment (Milbrandt and Tinsley 2005), 

higher salinities likely prevented red mangroves from establishing.  Propagules planted on the 

remaining shoreline at this location (NACo-1) had survival that was typical for the project. 

 The mangrove seedlings planted and monitored in this project grew very slowly (2 cm 

mo
-1

).  Given the large variability in propagule size, especially length, the growth rates of 

propagules within a site were remarkably uniform.  A size distribution of mangrove propagule 

length when collected ranged from 5 cm up to 50 cm, which begs the question, ‘to what 

advantage ecologically are the variable lengths of propagules?’  Our data demonstrate that 

length of propagule and growth rate are not related.  The sediment size distribution within the 

monitoring plots indicated that there was considerable variability in the amount of fine sand 

versus shell or silt.  This did not appear to be related to growth rates either as the seedling 

heights and growth rates were similar.  Much of the variability in the measurements was more 

likely introduced by the measurement technique and the length of the terminal bud, rather than 

on actual height differences.  While not measured, there may have been variability in soil 

nutrient availability which also did not influence mangrove seedling growth rates.  Additional 

fertilization experiments would be necessary to unequivocally demonstrate that growth rates are 

not dependent on soil nutrient availability.  The current hypothesis is that the mother tree 

provides nutrition for the propagule/seedling for the first year of growth and longer periods 

when the propagule is adrift decrease the likelihood of survival.  Propagules dropped in the 

immediate vicinity of the reproductive parent have the best chance at survival while propagules 

that drift for days to weeks will have a much lower survival rate.   

It was an intention for this project to transport the excess seaweed in and around the 

seagrass beds to a subset of monitoring plots to determine whether there were changes in 

growth rates or survival, but due to a lack of macroalgae in the study area it was not attempted.  

The massive amount of macroalgae and seaweed that was in Clam Bayou in February 2009 was 

largely absent in Feb 2010 and Feb 2011.  This follows the pattern of little to no macroalgae in 

the region, thought to be related to a regional drought and low nutrient loading (Loh et al. 

2011).  Macroalgal populations in the estuary are typically Acanthophora, Gracilaria, and 
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several additional rarely occurring genera (Dawes 2004).  In a study of macroalgal populations 

in nearby Pine Island Sound and the Gulf of Mexico, inshore macroalgal populations tended to 

peak in February through May (Milbrandt 2011).  However, the amount of algae observed in 

2009 in Clam Bayou was not observed in the region.  Further complicating the explanation of 

why there was a massive macroalgae bloom is that Blind Pass was opened in 2009 and that a 

nearby wastewater treatment plant was decommissioned and closed in 2008.  These changes in 

water quality may have influenced the predominance of macroalgae in Clam Bayou.   

 While the macroalgal transportation experiment was not accomplished, there were some 

important lessons learned in a few trial runs of the methods.  The areas that we targeted for 

clearing macroalgae also contained patchy seagrass.  The sediments had greater silt content than 

expected and while the seine method worked well for collecting macroalgae, we did trample 

seagrass more than expected.  In a beach seine (60 ft.), the algae floated to the top and the fish 

swam to the bottom, demonstrating the seine method to collect algae would have worked well 

had there been abundant macroalgae and firm substrate.   

The seagrass transplantation technique worked well but subsequent monitoring proved 

difficult.  At the beginning of this project, the methodology had not been developed.  Initially, a 

generous amount of effort was dedicated to creating sods in large outdoor tanks behind the 

marine lab and removing epiphytic algal growth using volunteers.  The sods, when planted, 

contained well-developed roots and were nearly 100% cover for shoots.  The sods were planted 

in pairs along a transect line at a spring low, low tide.  The area was exposed during this low 

tide event and there were abundant bare spaces in between sparse Halodule to plant the sods.  

The ends of the transect were marked with PVC for the purposes of monitoring but the 

individual sods were not marked.  The water in Clam Bayou was very turbid and sediment is 

resuspended easily.  There was submerged aquatic vegetation along seagrass transects, but an 

attempt to quantify was not made because the visibility was poor and it was difficult to 

distinguish Ruppia from Halodule without removing shoots and looking at them on the boat.  

The monitoring efforts were abandoned early on and there were few options.  The sods were 

planted at low, low tides that occur during daylight hours only a few times per year.   Our 

intention is to revisit these transects during one of these low tide events with a camera and 

quadrat but the conditions needed (low, low tide) didn’t occur before this report was written.   
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Oyster reef restoration in the Southeastern United States is now well-evolved with 

excellent resources (Brumbaugh et al. 2006) and a dedicated website (oyster-restoration.org).  

The techniques, equipment and approaches for building the reefs were well-designed for 

volunteer events.  As previously described, logistics in Clam Bayou offered many challenges 

and required time to plan and on occasion conduct a ‘dry-run.’  The two dedicated NACo reefs 

were small fringing reefs constructed at two sites with mangrove seedlings (planted in 2009).  

We proposed a ‘spur-and-groove’ footprint, but given the limited amount of space at NACo-2, 

no spurs were added.  The reef was wrapped around the south side of a small mangrove island.  

The reef at NACo-1 had 1 perpendicular ‘spur’ but given the number of monitoring trays and 

lack of replication, it is not possible to determine differences among the spur versus the standard 

fringing reef.  The elevation of red mangroves and oyster reefs do not overlap, as originally 

thought.  The mangroves planted at the elevation of the reef did not survive.  After the 

continued development and growth of the seedlings planted in 2009, there may be some 

opportunity to determine whether mangroves overgrow oyster reefs or whether prop roots near 

constructed reefs have more oysters.   

There were a large difference in oyster density between NACo-1 and NACo-2.  Oyster 

density is dependent on a number of processes including larval supply, shell heights, 

recruitment rates, predation, and water flow (Bertness et al. 2000).  The location and orientation 

of a reef can introduce variability causing there to be differences in recruitment and ultimately, 

oyster density.  The fossil shell provided substrate for spat recruitment as indicated by the oyster 

densities.  This information indicates that Clam Bayou is substrate limited and spat restoration 

or release is not needed.  Other researchers in southwest Florida have come to similar 

conclusions in San Carlos Bay and nearby Estero Bay (Volety, pers. comm.).  NACo-2 had 

higher densities and is adjacent to a deep water channel.  Deeper channels may provide higher 

flow rates, greater larval supply, greater food supply which lead to higher densities.  Reefs 

adjacent to deeper channels may increase predation rates as large mobile predators are less 

likely to be stranded at low tide in deep channels.  When the constructed reefs were compared to 

natural reefs within Clam Bayou, NACo-2 had similar densities and therefore recruitment rates 

as many other reefs within Clam Bayou.  NACo-1, however, had lower oyster densities and 

needs more time to develop.  The location of NACo-1 adjacent to shallow water with limited 

flow can explain why NACo-1 may not be as productive or develop as rapidly as NACo-2.   
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The reefs were sampled twice during the project period, once in May 2011 and again in 

August 2011.  There were higher oyster densities in May, but the overall average size was 

smaller.  The most likely explanation is that there was a large recruitment event that occurred 

prior to the May tray collection.  These recruitment pulses are related to the lunar phase and tide 

stage (Bertness et al. 2000).  By the time of the second tray collection in August, some of these 

oysters had perished because of competition for food, competition for space, or predation by 

stone crabs or fish.  The result of these processes left fewer, larger individuals.    

When compared to reefs in the region, Clam Bayou had lower densities, suggesting 

lower recruitment rates.  There are again many potential explanations for differences in 

recruitment within Clam Bayou versus reefs in the region.  It is not surprising that Clam Bayou 

has lower recruitment relative to sites in Pine Island Sound and Tarpon Bay because of the 

lower flushing rates in Clam Bayou related to the culvert.  While flushing is much improved in 

Clam Bayou compared to the early 2000s, it does not compare to an open system, with 

mangrove islands and oyster reefs as the only obstacles to flow.  Hypersalinity may also be an 

important and obvious factor.  Clam Bayou is shallow and is susceptible to hypersalinity 

(greater than 37).  The water quality monitoring indicated that there were periods during the dry 

season where evaporation and lower flushing causes hypersalinity.   

The reef resident enumeration demonstrated that structure, whether living oyster reefs in 

Clam Bayou or fossil shell bags, immediately attracted a broad and diverse assemblage.  Crabs, 

mussels, worms, and fish are using the constructed reefs.  Reef residents overall abundance and 

diversity did not depend on living oyster density, as demonstrated by the monitoring data.  This 

data suggest that the addition of dead oyster shell as structure supports (or attracts) 

macroinvertebrates similar to a natural oyster reef in the Clam Bayou project area.  The 

abundance and diversity of reef residents was not compared to natural reefs in the region.  

Oyster shell height for constructed verses natural reefs was also similar, suggesting that 

structure may be more important than the functionality of living oysters in supporting 

macroinvertebrates.   

The activities associated with this project may have some affect on water quality at 

several different scales; however during the project period water quality on a broader scale 

would have been more directly impacted by large scale changes in local hydrology due to the 

opening of nearby Blind Pass.  On a smaller scale, natural oyster reefs in our project area have 
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been found to remove a significant amount of chlorophyll a from the water flowing over them 

(Grizzle et al. 2011).  This finding suggests that while the habitat restoration efforts conducted 

during this project may not be immediately measurable in coarse-scale water quality monitoring 

efforts, they will be positively affecting water quality on a more localized scale.     

There were several images included as a final thought and exclamation point to the 

success of this project for SCCF.  While the community-based restoration program has had 

many successes and give people a sense of empowerment in helping the environment, the real 

measuring sticks are the use of these areas by marine life and wildlife.  In a recent sampling trip 

to Clam Bayou, a white morph of the Great Blue Heron was photographed using the constructed 

reefs as a foraging area (Figure 31-32).  Other birds were also using the constructed reefs 

including godwits and white ibis.  These are examples of why we conduct restoration projects.  

After all of the volunteer events, monitoring, and accounting, we’ve enhanced the shoreline and 

oyster habitats in Clam Bayou to provide previously unused habitats to our marine life and 

wading birds.   
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Table 1.  

 

Table 2.  Ten most common reef residents by abundance at NACo constructed reefs. 

 

 

 

 

 

 

 

 

 

 

  

Local Reef Description

# 

Samples

Mean 

Abundance

Abund 

StDev

Mean 

Richness

Rich 

StDev

Mean 

Diversity 

Index

Diversity 

StDev

Constructed_NACO_1 3 85.3 41.9 10.67 2.08 1.746 0.243

Constructed_NACO_2 3 58.7 29.9 10 3 1.803 0.299

Natural_NACO_1 2 274 229 11.5 0.707 1.234 0.849

Natural_NACO_2 3 101 34 10 2 1.566 0.47

Natural_Culvert_Clam_Bayou 2 84 12.73 11.5 4.95 1.85 0.505

Natural_Western_Clam_Bayou 3 79 70.4 7 1 1.563 0.233

Natural_Northern_Clam_Bayou 2 78 62.2 9.5 2.12 1.534 0.813

Natural_Mid_Clam_Bayou 2 107 24 10 0 1.561 0.419

Natural_Back_Bay_Clam_Bayou 2 495 612 7.5 0.707 0.89 0.839

Natural_Dinkins_Bayou 1 37 11 2.05

All_Clam_Bayou_Natural 17 156.1 219.4 9.529 2.322 1.505 0.813

Constructed Reefs Species % Samples Mean StDev

Eurypanopeus depressus 100 17.8 11.1

Geukensia granosissima 100 25.3 20.4

Panopeus simpsoni 100 3.2 0.4

Alpheus heterochaelis 83 5.4 3.2

Hexapanopeus angustifrons 83 2.4 0.9

Marphysa sanguinea 83 4.6 2.6

Mytilopsis leucophaeata 67 6.0 5.9

Petrolisthes armatus 67 4.0 2.2

Batillaria minima 50 8.3 11.9

Melongena corona 50 1.7 1.2
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Table 3.  Ten most common reef residents by abundance at natural reefs in Clam Bayou. 

 

 

 

 

 

 

 

 

 

 

Table 4. Summary of Water Quality before and during the NACo project from discrete samples. 

 

 
 

Table 5. Summary of YSI datasonde water quality during the NACo project.   

 

Parameter 
Aug 2010 - Aug 2011 

Daily Mean Stdev Range n 

Turbidity 18.2 7.5 6 - 44.1 171 

Temperature 25.5 5.8 11.9 - 33.7 171 

DO (mg/l) 5.6 1.1 2.5 - 8.1 171 

DO %Sat. 83.0 14.2 37-142 171 

Salinity 36.2 2.6 30.7 - 41.0 171 

pH 8.1 0.1 7.7 - 8.4 171 

 

  

Mean Stdev Range n Mean Stdev Range n

Turbidity (NTU) 7.6 4.2 0-21.3 80 18.2 13.2 0-60 36

Chlorophyll a (μg/l) 16.2 13.2 1-56.8 93 14.5 5.1 7.7-33.1 41

TN (mg/l) 0.84 0.41 0.18 -0.84 87 0.88 0.25 0.62-1.5 11

Salinity (PSU) 35.6 4.6 22.5-42.6 82 34.4 1.9 31.2-38.1 28

2006-2009 2010-2011
Parameter

Natural Reefs Species_ % Samples Mean StDev

Eurypanopeus depressus 100 26.3 26.8

Geukensia granosissima 94 108.1 231.7

Hexapanopeus angustifrons 81 8.7 4.9

Mytilopsis leucophaeata 69 7.8 8.3

Cerithium muscarum 63 6.9 6.7

Opsanus beta 56 1.8 1.0

Panopeus simpsoni 56 4.3 4.1

Petrolisthes armatus 44 4.3 2.4

Marphysa sanguinea 38 6.0 5.1

Petrolisthes politus 38 5.7 5.1
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VIII. Community Involvement 

 

 We’ve generated much interest in SCCF, Clam Bayou and it’s restoration during the 

project.   This was accomplished through volunteer events, SCCF Newsletters, Annual Reports, 

Eblasts, pamphlets for mangroves and oysters, and newspaper articles (over 50), and word of 

mouth.  We have a mix of school groups, Americorps service learning, Sanibel and Captiva 

residents, and vacationers who have signed up and participated in these events.  A summary 

table of the types and variety of groups, numbers of participants, and accomplishments from the 

start of the project beginning in Sept. 2009 is listed in Table 3. 

 SCCF hosted an open house in February 2011 where a variety of shells, mangroves, 

volunteer sign-up sheets and other literature was distributed to all visitors.  There were live 

animals on display and a variety of activities including a nature sounds contest (bird calls etc.) 

especially for kids.   

A Making a Difference Day (National Day of Doing Good) sponsored by the Hands On 

Network was October 23
rd

 2010.  Volunteers were scheduled for a restoration event that day and 

the Marine Laboratory registered for the event.   
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Table 6. Effort table for NACo and concurrent TNC/NOAA effort in Clam Bayou  

Date Group/Organization # of Volunteers Activity 
9/26/2009 FGCU 13 Propagule Collection 

& Planting 
10/31/2009 FGCU and ML staff 6  Collection & Planting 
11/21/2009 FGCU 21 Collection & Planting 
12/12/2009 Public  9 Bagging oyster shell 
1/28/2010 Lexington Middle 

School & Public 
57 Bagging oyster shell 

2/2/2010 Public, Ding Darling 
and CROW 

24 Bagging oyster shell 

2/8/2010 Sanibel Sea School-
PACE  

15 Bagging oyster shell 

2/9/2010 S. Ft. Myers High 
School  

22 Bagging oyster shell 

2/16/2010 general public 22 Bagging oyster shell 
2/20/2010 Edison, SWFL SW Aq 

Soc. 
30 Bagging oyster shell 

2/27/2010 Edison and 4 Sanibel 
School kids  

22 Bagging oyster shell 

3/13/2010 Public and Edison 
College Students 

17 Bagging oyster shell 

4/13/2010 FGCU student 1 Shell Trays and 
Organization 

4/15/2010 FGCU student 1 Shell Tray Tops 
5/19/2010 South Fort Myers 

High School 
14 Moving bags of shell 

5/22/2010 Americorps Service 
Learning and Red 

Cross 

18 Moving bags of shell 

6/5/2010 FAEP, FGCU, Edison, 
Public 

19 Moving bags of shell 

6/11/2010 Marine Lab Staff STAFF Moving bags of shell 
6/12/2010 Public, SCCF interns, 

FL. Gulf Coast 
Univeristy 

11 Moving bags of shell 

6/16/2010 Island Coast H.S. 
Academy of Natural 

Resources 

14 Moving bags of shell 

6/17/2010 Edison Oceanography 
Class and public 

41 Moving bags of shell 

6/24/2010 Public and Ding 
Darling YCC  

14 Moving bags of shell 
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Table 6. (cont.) Effort table for NACo and concurrent TNC/NOAA effort in Clam Bayou.  

These are NACo events except the oyster events which were 1:3 NACo:TNC. 

Date Group/Organization # of Volunteers Activity 

6/24/2010 Public and Ding 
Darling YCC  

14 Moving bags of shell 

7/1/2010 SCCF Day! STAFF Moving bags of shell 
7/10/2010 General Public 20 Moving bags of shell 
7/16/2010 Public 3 Planting mangrove 

seedlings 
7/28/2010 UCC Youth Group 9 Re-arranging bags on 

reefs 
7/29/2010 UCC Youth Group 9 Re-arranging bags on 

reefs 
8/26/2010 Public 3 Potting mangrove 

propagules 
8/28/2010 USDA 6 Propagule collection 

& planting 
9/9/2010 Edison Oceanography 

Class 
15 Propagule collection 

& planting 
9/10/2010 Public 2 Propagule collection 

& planting 
9/14/2010 Public 1 Potting mangrove 

propagules 
9/17/2010 Lee County Boat day 1 Collecting props from 

ocean 
9/20/2010 "Ocean Commotion 

Week" Edison College 
200 Table top presentation 

and lecture to students 

9/23/2010 Group on Island 8 Propagule collection 
& planting 

9/24/2010 Public 2 Propagule collection 
only 

9/25/2010 FGCU Students and 
Public 

7 Propagule collection 
& planting 

10/8/2010 FGCU Student group 3 Propagule collection 
and potting 

10/16/2010 Oyster Reef 
Monitoring 

STAFF Water quality and 
spat recruitment 

10/17/2010 "Ding" Darling Days STAFF Educating the public 
(esp. children) 

10/19/2010 Oyster Reef 
Monitoring 

STAFF Water quality and 
spat recruitment 

10/20/2010 Lee Cty BOAT day 2 Propagule collection 
10/22/2010 Red Mangrove Plot 

Monitoring 
2 Plot Monitoring, 

water quality, etc 
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Table 6. (cont.) Effort table for NACo and concurrent TNC/NOAA effort in Clam Bayou 

Date Group/Organization # of Volunteers Activity 

10/23/2010 SWFLAEP & FGCU 
Eco-Action students 

17 Propagule collection 
& planting 

10/25/2010 FGCU students 5 Propagule collection 
& shell dump 

10/27/2010 SFMHS led by Steve 
Wilke 

6 Propagule collection 
& planting 

10/30/2010 FGCU and Public 7 Propagule collection 
& planting 

11/4/2010 Natural Reef 
Sampling-TB 

STAFF Washed  C.v collected 
11/4/10 

11/5/2010 Natural Reef 
Sampling-TB 

1 Washed  C.v. 
collected 11/5; 
measured 11/4 

collectn 
11/6/2010 FGCU Students 4 Cleaned seagrass and 

potted mangroves 
11/8/2010 Natural Reef 

Sampling-TB 
1 Measured oysters 

collected 11/5/10 
11/9/2010 Natural Reef 

Sampling-CB 
STAFF Washed C.v collected 

11/9/10 
11/10/2010 Natural Reef 

Sampling-CB 
STAFF Washed & Measured 

C.v. collected 11/9 
11/19/2010 Clam Bayou-Tracklog 

RM 2010 Plantings 
STAFF Walked perimeter of  

sites w/ Trimble 
12/3/2010 Public 1 Set new plots for 

2010 and track 
logging reefs 

12/6/2010 Oyster Genetics 
Sampling in TB and SC 

Bay 

STAFF Sampled oysters to 
mail for genetics 

studies 
12/7/2010 Public 1 collected red 

mangrove propagules 
12/29/2010 Public 1 collected and planted 

RM propagules, 
sediment analysis 

1/4/2011 SCCF ML STAFF Marking planted 
mangrove areas from 

2010 
1/5/2011 SCCF ML STAFF planting seagrass 

TRIAL 
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Table 6. (cont.) Effort table for NACo and concurrent TNC/NOAA effort in Clam Bayou 

Date Group/Organization # of Volunteers Activity 

1/6/2011 Public 1 Sediment 
composition and 

potting propagules 
1/7/2011 Public 1 Clam Bayou 

Monitoring GIS Map 
Training 

1/16/2011 Environmental 
Bankers Assoc. 

6 Potted and cleaned 
Ruppia maritima 

1/18/2011 SCCF ML STAFF Planted seagrass in 
CB 

2/10/2011 Public 4 Potting Red 
Mangrove Propagules 
and plot monitoring 

2/11/2011 Edison College  1 Separated sediment 
samples  

2/18/2011 Public & Edison 
College 

3 Planted RM 
propagules; 

separated sediment 
samples 

2/19/2011 Public 4 Planted 60 red 
mangrove seedlings 

into Clam Bayou 
2/21/2011 SCCF Open House 100+ Visitors to the island  
2/25/2011 Public 2 Planted mangrove 

seedlings into bayou 
3/9/2011 Public 2 Planted mangrove 

seedlings at Lab 
3/14/2011 Public 2 Planted mangrove 

seedlings into bayou 
3/17/2011 Public 4 Planted mangrove 

seedlings into bayou 
3/18/2011 FGCU 2 Planted mangroves 

seedlings at Lab 
3/22/2011 Public 1 Potting mangroves at 

Lab 
4/1/2011 Public 5 Potting and planting 

mangrove seedlings 
4/4/2011 SCCF ML 0 Collected recruitment 

trays 
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Table 6. (cont.) Effort table for NACo and concurrent TNC/NOAA effort in Clam Bayou 

Date Group/Organization # of Volunteers Activity 

4/6/2011 SCCF ML STAFF Measured shell 
4/7/2011 Public 5 Planted mangrove 

seedlings 
4/11/2011 SCCF ML & City Staff 0 Collected recruitment 

trays 
4/12/2011 Public 2 Washed shell 

collected on 
4/11/2011 

4/13/2011 Staff Only 0 Measured last 2 
buckets, collected 

4/11/2011 
4/18/2011 SWFMHS with Steve 

Wilke 
5 Sorted 5 buckets of 

oyster shell from 
trays collected 

4/18/2011 
4/19/2011 FGCU 1 Sorted and measured 

oyster spat 
4/20/2011 J.N. "Ding" Darling 

NWR Interns 
2 Sorted and measured 

oyster spat 
4/22/2011 Public 2 Planting red 

mangrove seedlings 
4/28/2011 J.N. "Ding" Darling 2 Plot Monitoring, 

water quality, etc 
5/11/2011 Public 1 Propagule potting 
5/13/2011 Public 1 Planting mangrove 

seedlings 
5/26/2011 Public 3 Planting mangrove 

seedlings 
5/27/2011 Staff Only 0 Planting mangrove 

seedlings 
6/1/2011 Student 1 Invertebrate samples 
6/1/2011 Staff Only 0 Natural reef benthic 

surveying 
6/2/2011 Student 1 Sediment samples 

/invert samples 
6/3/2011 Student 1 Mangrove work 

    
    
    
    

Table 6. (cont.) Effort table for NACo and concurrent TNC/NOAA effort in Clam Bayou 
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Date Group/Organization # of Volunteers Activity 

6/17/2011 Staff Only 0 
Planting mangrove 

seedlings 

6/23/2011 Public 2 
Planting mangrove 

seedlings 

6/24/2011 Public 3 
Planting mangrove 

seedlings 

7/8/2011 Public and Interns 3 
Planting mangrove 

seedlings 
7/14/2011 Public and Interns 3 Plot Monitoring 

7/18/2011 Staff Only 0 
Deployed recruitment 

trays 

7/25/2011 Interns 1 
Collected recruitment 

trays  

7/26/2011 Staff Only 0 
Sorting and 

measuring oysters 

8/1/2011 Staff Only 0 
Collected recruitment 

trays 

8/2/2011 SCCF ML & City Staff 0 
Sorting and 

Measuring oysters 

8/3/2011 Staff Only 0 
Measuring Oysters 
from PIS, TB, SCB 

8/9/2011 SCCF ML & City Staff 0 
Collected recruitment 

Trays  
8/10/2011 SCCF ML & City Staff 0 Measuring Oysters 
8/23/2011 Intern 1 Seagrass Monitoring 
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IX.  Outreach Activities  

 On March 13th, 2010, a Sanibel Island event called, “A Peak at Unique” was 

held by the Zonta International Club, led by Virginia Jones with 500 participants; 

spoke about the progress of the restoration efforts in Clam Bayou.   

 On March 21st, 2010 the City of Cape Coral held “An Evening Under the Sea” at 

the Cape Coral Yacht Club; attended to sign up potential future volunteers and 

educate the public about SCCF and our work on Sanibel and Captiva Islands.  

 The Island Reporter (June 17
th

, 2010) did a 2 page (photos by Carol Hartman) 

spread on the restoration efforts going on in Clam Bayou.  

 The Island Sun did a one photo quip about restoration activities (June 11
th

, 

2010). 

 On July 16th, 2010, NBC-2 (Linh Bui) did a story on Clam Bayou’s mangrove 

restoration efforts (1:33 minutes, http://www.nbc-

2.com/Global/story.asp?S=12820754).   

 Several requests for volunteers have been sent to local newspapers, 

organizations, non-profit and civil service groups on the island who aid us in 

advertising efforts in mass e-mailings, monthly newsletters and short quips.  

 Edison State College hosted a weeklong event called, “Ocean Commotion” in 

September 2010; a table displayed information about the Marine Lab as well as 

other functions of the foundation as a whole.  Dr. Milbrandt presented pictures 

and details about Clam Bayou to the students.   

 Dr. Coen hosted a meeting at SCCF in October 2010 with managers and 

researchers from around the U.S. and Europe related to Oyster Restoration 

Metrics. 

 A presentation was made to the Sanibel Rotary Club on October 15
th

, 2010 about 

Clam Bayou and volunteer opportunities.  

 The J.N. “Ding” Darling National Wildlife Refuge hosted a family event called, 

“Ding Darling Days”for the week of October 17th through October 23
rd

, 2010.  

We set-up an informational table for the public including pamphlets and flyers 
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advertising restoration events, volunteer sign-up sheets, & current program and 

project information. 

 Greg LeBlanc of Captiva Kayak Co & Wildside Adventures volunteer to add 

new restaurants to the oyster shell recycling program.  

 Lazy Flamingo I and II, Doc Fords of Sanibel, Timbers Restaurant and Fish 

Market, R.C. Otters Island Eats are all participating in the shell recycling. 

 The Marine Lab registered for the “Make a Difference Day: National Day of 

Doing Good” sponsored by the Hands on Network and USA Weekend on 

October 2
3rd

 2010. The announcement is at the following website 

(www.daytabank.handsonnetwork.org/event/red-mangrove-community-

restoration). 

 A poster was presented at the Restore America’s Estuary national meeting in 

November 2010 by Dr. Milbrandt in Galveston, TX on the Clam Bayou project.  

 Routine volunteer announcements are given to restaurants, local newspapers 

(Island Sun, The Corridor, News-Press, City of Sanibel)as well as the social 

networking site Facebook.    

 The Marine Lab also created a photo sharing account on Flickr at the following 

website to share with volunteers and give potential volunteers incentive. 

http://www.flickr.com/groups/sanibelcaptivaconservationfoundation/ 

 February 21
st
 2011, The Sanibel-Captiva Conservation Foundation hosted an 

“Open House”  

 QR codes are added to all pamphlets and brochures that direct iphone and droid 

phone scans to our website 

 On May 17
th

, 2011, the Sanibel Captiva Islander printed an advertisement 

seeking volunteers to bag additional fossil oyster shell for the project on page 10 

and followed up with a story on May 27
th

 showing volunteers working (page 12). 

 On June 16, 2011 the News Press ran an article expressing the importance of the 

project and how it is progressing.  It was on the front page. 

 News Press did live media coverage of a shell bagging deployment on June 28, 

2011, which was the last deployment day for 2011.    

http://www.daytabank.handsonnetwork.org/event/red-mangrove-community-restoration
http://www.daytabank.handsonnetwork.org/event/red-mangrove-community-restoration
http://www.flickr.com/groups/sanibelcaptivaconservationfoundation/
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www.winknews.com/Local-Florida/2011-06-28/Oyster-reef-to-help-clean-

Sanibel-Island-waters 

 The Sanibel Captiva Islander wrote about recruitment tray sampling in the bayou 

and surrounding water bodies as a follow up for volunteers to share how the reefs 

are being monitored on August 5, 2011. 

 

X.  Supporting Materials 

 

Three CDs containing pictures, maps from 2009 through 2011 mangrove, oyster and 

seagrass activities in Clam Bayou were sent with the last report and are available upon request.   

Several brochures were created about the project, along with a flyer for mangrove restoration 

and one for oyster biology.   

 

  

http://www.winknews.com/Local-Florida/2011-06-28/Oyster-reef-to-help-clean-Sanibel-Island-waters
http://www.winknews.com/Local-Florida/2011-06-28/Oyster-reef-to-help-clean-Sanibel-Island-waters
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        XI.  Funding Information (Cash and In-kind) 

 

1. Itemized Budget table (3/1/11 to 8/31/11) 

 

2. Budget Narrative:   

 
Personnel funds from NOAA covered half of the project coordinator’s salary (S. Lartz) from 

Nov 2009 through Feb 2010.  There are also a small no. of hours to cover PI E. Milbrandt for project 

oversight and reporting.  The other half of her salary is being paid by a concurrent restoration project 

funded by TNC. The current fringe rate is 32% for SCCF employees.  Matching personnel costs included 

salary for SCCF staff, for City of Sanibel staff and the City’s heavy equipment operator.  Volunteer 

contributions were calculated at a rate of $20 hr
-1 

(see 

http://www.independentsector.org/programs/research/volunteer_time.html). Funds for the FDEP 

Environmental Resources Permit were paid by the City of Sanibel, plus  printing and parking fees for the 

volunteer events.   A total of five truckloads of fossil shell were delivered to Sanibel and the cost was 

shared by the two concurrent restoration projects being conducted on Sanibel.  The mileage rate was 

$0.50/ mi for 2010 and was adjusted to $0.51 for 2011.  An itemized expense sheet is provided with 

receipts for a variety of supplies for the project including mesh for the oyster bags, buckets to transport 

propagules and other assorted items.  The indirect rate for all SCCF projects is (32%), however, only 

10% was charged on salary and fringe and the remaining was used as match.  

Budget Category (e.g. 

personnel, supplies, 

contractual, etc.) 
NOAA Funds 

Matching 

Contributions 

Total 

Expense  

Nature (cash or in-kind) 

and Source of Match 

Personnel (salaries) $12,887 $9,488 $22,375 
SCCF, City of Sanibel, 

Lee County 

   Fringe $4,124 $2,796 $6,920 SCCF  

Volunteers $0 $5,393 $5,393 SCCF, City of Sanibel 

Travel (Boat/Vehicle 

Mileage, RAE Conference) 
$1,102 $27 $1,129 

Lee County, City of 

Sanibel 

Supplies $1,410 $170 $1,580  

Subtotal $19,523 $17,875 $37,398  

Indirect $1,952 $7,148 $9,100 SCCF 

Total $21,477 $25,023 $46,500  
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NOAA Restoration Center             OMB Approval No.  

Community-based Restoration Program (CRP)    Expires   
Project Data Form 

 
CONTACT INFORMATION 

Contact Name:  Eric Milbrandt, Ph.D. 

Contact Title:    Research Scientist 

Organization (Grantee):    Sanibel-Captiva Conservation Foundation 

Street Address: 900A Tarpon Bay Rd. 

City:    Sanibel  State:    FL Zip:    33957 

Phone:    (239) 395-4617 Fax:    (239) 395-4616 

E-mail: emilbran@sccf.org 

Organization website (if applicable): http://www.sccf.org 

 

PROJECT INFORMATION 

Project Title: Restoration of critical marine habitats in Lee county, FL 

Project Award Number: DOC.749.24 Project Reporting Period: 9/1/ 08– 2/28/2010 

Project Location 

City: Sanibel 

County: Lee State:  FL Zip Code: 33957 

Congressional District(s): 14 

Landmark (e.g. road intersection, beach):   Clam Bayou 

Land Ownership (check one):  Public: X Private:  Both:  

Geographic Coordinates (in decimal degrees, if readily available) 

Longitude (X-coord):  82.163927 Are there multiple project 

sites for this award?*   
Yes     No  X 

Latitude (Y-coord): 26.468874 

River Basin:   

Geographic Identifier (e.g. Chesapeake Bay):  Charlotte Harbor 

Project Start Date: 09/01/09  Project End Date: 08/31/2011 

Project Volunteers 

Number of Volunteers:  157 Volunteer Hours: 421 hrs 

* If multiple project sites are part of the same award, please duplicate this form and submit 

required information for each site

0648-0472 

05/31/2009 
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Brief Project Description (1-2 sentences) describing project and what it hopes to accomplish:   

Clam Bayou is a shallow, mangrove-lined lagoon located on Sanibel Island, FL, and is 

adjacent to one of the most visited natural mangrove areas in the US providing highly visible 

efforts and outreach.  Degradation of Clam Bayou habitats served as the impetus for our 

mangrove, seagrass, and shellfish restoration activities.  These efforts include planting of 

mangrove propagules, seagrass planting and oyster reef construction plus all associated 

monitoring. 

 

List of Project Partners and their contributions (e.g. cash, in-kind, goods and services, etc.) 

 Sanibel Captiva Conservation Foundation (grantee) provided in-kind salary and 

benefits for staff.   

 City of Sanibel provided in-kind salary and benefits for staff, cash for the FL 

Environmental Resources Permit, cash for a truckload of fossil shell, and in-kind heavy 

equipment and operator. They also provided cash for the oyster shell recycling 

program.   

 Jensen’s marina donated a pontoon boat to move oyster bags. 

 Lee county staff have assisted in oyster restoration efforts and in collection and 

planting of propagules 

 Baileys General Store donated wooden pallets for oyster bag storage and then removed 

the pallets after bagging was complete. 

 

If permits are required, please list the permits pending and those acquired to date: 

Florida Department of Resource Protection (FDEP) Environmental Resources Permit was 

approved and reviewed by USACOE for impacts to essential fish habitat and endangered 

species.  Final approval was obtained on February 10, 2010.  A copy was included in the 

supplemental information. 

NEPA inclusion memo, received from NOAA. 

Permits were obtained from JN “Ding” Darling NWR to collect propagules and deploy oyster 

recruitment trays in the refuge. 

A general collection permit was issued to the SCCF marine lab by FWRI. 
 

 

RESTORATION INFORMATION- Please complete this section to the best of your ability. 

Information below will be confirmed via site visit or phone call by NOAA staff before the 

close-out of an award. 

 

List the habitat type(s) and acres restored/enhanced/protected or created to date (cumulative) 

and remainder to be restored/enhanced/protected or created (projected) with CRP funds by the 

end date of the award.  If the project restores fish passage, list the stream miles opened 

upstream and downstream for fish access. Actual and Projected columns should add up to the 

total(s) for acreage to be restored with CRP funds indicated in the approved proposal. 
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Habitat Type 
(e.g. tidal wetland, 

oyster reef, mangrove) 

Actual Acres 

Restored 
(To date- 

cumulative) 

Projected Acres 

(i.e. Remainder to 

be restored with 

CRP funds by 

award end date) 

Actual Stream 

Miles Opened 

for Fish 

Access 

Projected Stream Miles 

Opened for Fish Access 
(i.e. Remainder to be restored with 

CRP funds by award end date) 

Mangrove 1.26 0.0   

Oyster reef 0.037 0.0   

Seagrass 0.00 0.0   

 

What indirect benefits resulted from this project? (e.g. improved water quality, increased 

awareness/stewardship): 

Increased awareness of the importance and ecological value of marine habitats.  

 

List of species (fish, shellfish, invertebrates) benefiting from project (common name and/or 

genus and species): 

1. Snook 6. Oysters 

2. Redfish 7. Mudcrabs 

3. Stone Crab 8. Mullet 

4. Manatee 9. Mangroves 

5. Spotted Seatrout 10. Osprey 

MONITORING ACTIVITIES 

List of monitoring techniques used (e.g. salinity, fish counts, vegetation presence/absence): 

1. Seedling densities 6. Number of shell bags filled 

2. salinity 7. Survival of seedlings 

3. TN, TP 8. Oyster recruitment and density 

4. turbidity 9. No. of propagules planted 

5. Chlorophyll a 10. Oyster size 

   

Report Prepared By:  ___ _____________________________ 

 ___10/10/11____________ 

   Signature      Date 

 

Please send semi-annual and final progress reports and supporting materials to: 

 

Carrie Clingan 

National Association of Counties 

25 Massachusetts Avenue, NW 

Suite 500 

Washington, DC 20001 
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The Progress Report Narrative Format and Project Data Form are available on the NOAA 

Restoration Center website at:  

http://www.nmfs.noaa.gov/habitat/restoration/projects_programs/crp/index.html.  Electronic 

submissions are encouraged.  Please submit electronic progress reports on PC compatible 

floppy disk or CD ROM in Microsoft Word, WordPerfect or PDF formats.    

 

Be sure to save a copy of each report for your records; subsequent submissions of the Project 

Data Form need only add outstanding information, so that the form is completed in its 

entirety as part of the final comprehensive progress report. 

 

Questions?  Please call 301-713-0174 and ask to speak with NOAA Community-based 

Restoration Program staff 

 

NOTICE 
 

Responses to this collection are required of grant recipients to support the NOAA Community-

based Restoration Program.  The information provided will be used to evaluate the progress of 

the work proposed under the grant/cooperative agreement and determine whether the project 

conducted under the grant/cooperative agreement was successfully completed.  Public 

reporting burden for completing the progress report narrative and project data form is 

estimated to average fifteen hours per response, including time for reviewing instructions, 

searching existing data sources, gathering and maintaining the information needed and 

completing and reviewing the collection of information.  Responses to this information 

collection are required to retain funding provided by the NOAA Community-based Restoration 

Program.  Confidentiality will not be maintained – the information will be available to the 

public.   Send comments regarding this burden estimate or any other aspects of this collection of 

information, including suggestions for reducing this burden, to the NOAA Fisheries Office of 

Habitat Conservation, Restoration Division, F/HC3, 1315 East West Highway, Silver Spring, MD  

20910. 

 

Notwithstanding any other provision of the law, no person is required to respond to, nor shall 

any person be subject to penalty for failure to comply with, a collection of information subject to 

the requirements of the Paperwork Reduction Act, unless that collection of information displays 

a currently valid OMB Control Number. 

 

The information collected will be reviewed for compliance with the NOAA Section 515 

Guidelines established in response to the Treasury and General Government Appropriations 

Act, and certified before dissemination. 

 

 

 

 

http://www.nmfs.noaa.gov/habitat/restoration/projects_programs/crp/index.html

