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EXECUTIVE SUMMARY 

In 2003, The National Oceanic and Atmospheric Administration (NOAA), New York Department of 
Environmental Conservation, U.S. Fish and Wildlife Service restored the salt marsh in Bar Beach Lagoon, 
North Hempstead, New York, as part of a Superfund settlement (AES Shoreline Realty) addressing natural 
resource damages that had occurred as a result of the release of contaminants into Hempstead Harbor. 
Restoration activities included the removal of substantial volumes of fill consisting of sand, gravel, concrete, 
and solid waste debris from the site, as well as the physical removal of approximately 0.2 acres of common 
reed (Phragmites australis). Each of the fill removal areas was excavated to sub-grade, backfilled with clean 
soils, and planted with native wetland and coastal upland plant species. The Town of North Hempstead 
participated in the restoration through a NOAA Community-based Restoration Program grant award and 
provided access to the site and removal of the site fill debris. 

The Louis Berger Group, Inc. conducted the third year monitoring of the five year monitoring program in 
May and September of 2006. This monitoring consisted of biological sampling of vegetation, nekton, and 
benthic macroinvertebrates at the restoration site and at a nearby reference site. Avian monitoring was 
conducted by an experienced birder (volunteer) affiliated with the North Shore Audubon society and 
arranged by NOAA staff. The monitoring program was developed in collaboration with NOAA staff, and in 
accordance with the Final Restoration Plan (NOAA et al. 2002). 

After the third year of monitoring, the restoration site has met the 85 percent native species vegetative cover 
requirement. Phragmites and other undesirable invasive species have been limited to 10 percent or less of 
the total vegetative cover of the restored area, as set forth in the restoration plan. Quadrat sampling revealed 
that an average of 87.8 percent of the restoration site was covered with native vegetation, compared to 22.5 
percent recorded during baseline pre-construction monitoring. The average height of Sparlilla alternijlora at 
the restoration site increased from 93 cm in 2004 to 114 cm in 2006. The percent of Sparlilla which were 
flowering was higher at the restoration site than at the reference site. Ground cover by Phragmites was 
limited to 0.3 percent of the restoration site. 

Monitoring results indicate that nekton density and abundance at the restoration site are greater than that of 
the reference site. The nektonic community of the restoration site is as diverse as that of the reference site, 
and species richness of both sites is the same. Monitoring results also suggest that the restoration site 
supports a more diverse benthic macroinvertebrate community than the reference site. Benthic 
macroinvertebrate species richness was the same for the two sites, but abundance at the restoration site was 
considerably lower than that of the reference site due to the presence of well-established beds of the ribbed 
mussel. The restoration site had lower avian abundance than the reference site, but higher diversity, probably 
due to differences in the surrounding habitats of each site, as well as the presence of flocking species at the 
reference site. Species richness of birds at the restoration site was greater than that of the reference site. 

The third year monitoring results indicate that restoration efforts to date have been successful in establishing 
a diverse popUlation of salt marsh plant and animal species. The planted salt marsh grasses are well 
established and flowering. The coastal shoreline zone in particular, has greater cover than in previous years. 
Bare patches observed on the marsh at the restoration site in May had filled in by September. 
Recommendations include removal of mugwort and Japanese knotweed by the gazebo and a stand of 
Ph rag Illites by the boat ramp. 

National Oceanic and Atmospheric Administration 
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1.0 INTRODUCTION 

In 2003, The National Oceanic and Atmospheric Administration (NOAA), New York Department of 
Environmental Conservation. U.S. Fish and Wildlife Service, and the Town of North Hempstead restored the 
salt marsh in Bar Beach Lagoon (also known as Hempstead Harbor Cove, see Figure I), North Hempstead. 
New York, as part of a Superfund settlement addressing natural resource damages that had occurred as a 
result of the release of contaminants into Hempstead Harbor. Prior to restoration activities, Bar Beach 
Lagoon consisted of mudflats and sparsely vegetated hummocks, and dense stands of common reed 
(Phragll1iles auslralis) covered the high marsh and coastal uplands. Concrete debris and other fill had been 
dumped along much of the shoreline, possibly for erosion control. Restoration activities included the 
removal of substantial volumes of fill consisting of sand, gravel, concrete, and solid waste debris from the 
site. Removal of Phragll1iles was also a component of the project, and invol ved physical removal of 
approximately 0.2 acres. Each of the fill removal areas was excavated to sub-grade, backfilled with clean 
soils, and planted with native wetland and coastal upland plant species. 

Smooth cordgrass (Sparlina allerniflara) was planted in the intertidal zone at elevations from 2.5 to 4 feet 
National Geodetic Vertical Datum (NGVD). Salt marsh cordgrass (Sparrina palens) and spikegrass 
(Dislichlis spicala) were planted in the high marsh at elevations from 4 to 5 feet NGYD. Between the high 
marsh and the upland, a coastal shoreline zone consisting of marsh elder (Iva jrulescens), groundsel-bush 
(Baccharis halill1ifolia), perennial ryegrass (PanicunI amarunI), and seaside goldenrod (Solidago 
sell/pervirens) was planted. Upland areas adjacent to the restoration site were seeded with a native warm 
season grass mixture and various native shrubs were planted in the upland periphery. Additional plantings in 
2004 augmented the 2003 plantings where mortality, erosion, and fill compaction occurred. In 2004, switch 
grass (PalliclIIl1 virgalLlln) plugs were planted in the upland to address areas that did not respond well to 
seeding. Virginia creeper (Parlhenocisslls virginiana) was initially planted in the upland area, but because 
its survival was poor and the primary purpose for the plantings was stabilization of soils, it was not replanted. 
In the spring of 2005, the Performing Parties Group replanted the center portion of the peninsula area of the 
restoration site with Sparlina allerniflora and also erected herbivore-exclusion fence and overhead string. 
Dead shrubs in the coastal shoreline zone were also replaced and Sparlina patens was replanted at the eastern 
end of the site where ice damage had occurred. 

As part of the Superfund settlement, a monitoring program was implemented to assess the extent of success 
of the restoration project. The performance criteria for the restoration project requires 85 percent vegetative 
cover of the restoration area (marsh and stabilized coastal shoreline) within 5 years of initial planting and 
minimal re-establishment of Phragmiles and other undesirable invasive vegetation to 10 percent or less of the 
total restored area. Performance criteria also included 90 percent survival of Sparrina al/emij7ora and 
shoreline vegetation after two full growing seasons, which was independently evaluated by NOAA and not 
discussed in this report . In addition, fish, benthic macroinvertebrate, and avian species abundance, richness, 
and composition must demonstrate a strong positive trend toward and not significantly differ from that of a 
reference marsh. The reference marsh, located 600 feet to the northeast of the restoration site, is also a 
fringing marsh and was selected to serve as the reference site for this monitoring program. The baseline 
reference marsh used by NOAA during pre-restoration monitoring, located approximately half a mile south 
of Bar Beach Lagoon, was not selected as the reference site for post-construction monitoring because it is 
larger and similarly exposed as the newly selected reference site. The restoration and reference sites are 
similar in size, each consisting of approximately 0.75 acres. 

On behalf of NOAA, The Louis Berger Group, Inc. conducted the spring component of the third year of 
monitoring on May 24th and 25th, of 2006, and the fall monitoring on September 28th and 29th, of 2006. 
Nekton and benthic macroinvertebrates were monitored during the spring and fall, while vegetation was only 
monitored during the fall, in accordance with the schedule presented in Table I and agreed upon by Berger 
and NOAA. Vegetation monitoring occurs annually in the fall, while nekton and benthic monitoring is 
conducted during the spring and fall, but only every other year. Avian monitoring was conducted by an 

National Oceanic and Atmospheric Administration 
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experienced birder (volunteer) arranged by NOAA staff. The moni toring program was developed 111 

collaborat ion wi th NOAA staff, and in accordance with the Final Restoration Plan (NOAA et al. 2002). 

Table 1. Monitoring Schedule. 

Monitoring Parameter 

Year Season Nekton 
Vegetation and Avian 

Benthos 

2004 
Spring 

Fall ./ ./ ./ 

Spring ./ 
2005 

Fall ./ ./ 

Spring ./ ./ 
2006 

Fall ./ ./ ./ 

Spring ? 
2007 

./ ? Fall 

Spring ./ ? 
2008 

./ ./ Fall ? 

National Oceanic and ATmospheric Administration 2 
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2.0 VEGETATION MONITORING 

2.1 Methodology 

Plant cover at the restoration site and reference site was measured within one-meter square quadrats placed 
along permanently established transects. The restoration site was sampled along seven transects composed 
of forty quadrats. Six of these transects were oriented from the upland to the lower edge of the marsh, while 
the seventh transected the peninsula area from southwest to northeast. The reference site was sampled along 
three transects composed of ten quadrats, also oriented from upland to the lower edge of the marsh. At 
NOAA's request, quadrats were arranged so that the first quadrat was positioned in the coastal shoreline zone 
(above 5 feet NGVO), the second quadrat was placed in the high marsh (4 to 5 feet NGYO), and subsequent 
quadrats were placed in the low marsh (2.5 to 4 feet NGVO). 

The ends of each transect were marked in the field with PVC pipes driven into the substrate and were 
surveyed with a Trimble Pro XRS Global Positioning System (GPS) with Asset Surveyor. The distance of 
each quadrat along the transect was measured and recorded to ensure that the same quadrats will be sampled 
each year. The locations of the vegetation transects appear in Figure 2, and the positions of the transect ends 
and quadrats are presented in Appendix A. The elevations of each quadrat were measured in 2004 and 2005, 
to determine if any fill compaction was occurring, but results indicated that there were no discernable 
elevation changes during this period. 

2.2 Results 

A summary of vegetation observed within sampled quadrats at the restoration and reference sites is presented 
in Table 2. A total of I I species were present within the sampled quadrats at the restoration site, seven of 
which were planted and four which volunteered, including Phragmiles. The coastal shoreline zone at the 
restoration site was primarily vegetated with the planted species 1m /rlllescens, Panicum amarUIII, Solidago 
sempervirells, and Sparlina palells, while the marsh vegetation consisted almost entirely of Sparlina 
allerniflora, Sparlilla palens, and Dislichlis spicala. Sea blite (SlIeda linearis) and switchgrass (PaniclillI 
virgalllm) are also present at the restoration site, but were not present within sampled quadrats. Only four 
species were present within the sampled quadrats at the reference site. Vegetation in the coastal shoreline 
zone of the reference site was dominated by Phragll1iles, Sparlina allerniflora, ParlhenocisslIs cinque/olia, 
and Iva/rtllescens, while marsh vegetation consisted exclusively of Sparlina altemiflora and Phragmiles. 

Table 2. Plant Species Observed in Sampled Quadrats. 

Common Name Scientific Name Restoration Site Reference Site 

marsh orach A triplex patula v' 

groundsel tree' Baccharis halimifolia v' 

spike grass' Distichlis spicata v' 

high tide bush' Iva frutescens v' v' 

perennial ryegrass' Panicum amarum v' 

Virginia creeper' Parthenocissus cinquefolia v' 

common reed Phragmites australis v' v' 

pearlwort Sagina procumbens v' 

glasswort Salicornia europa v' 

seaside goldenrod' Solidago sempervirens v' 

smooth cordgrass' Spartina alterniflora v' v' 

salt meadow grass' Spartina patens v' 

*Specles planted or seeded at the restoratIOn SIte 

National Oceanic and Atmospheric Administration 4 
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Figure 3. Overview of the Restoration Site. 

Table 3 presents a summary of vegetative ground cover, including cover by Phragllliles, for each transect in 
the restoration and reference sites, as well as the mean value for these parameters across all transects at each 
site. Quadrat sampling indicates that native vegetative cover of the restoration site was 87.8 percent, 
representing a slight increase over the 2005 observation of 84 percent native cover. Phragmiles accounted 
for 0.3 percent of cover, representing a very slight decrease from the 2005 observation of 0.4 percent 
Phragllliles cover. Total native vegetative cover of quadrats at the reference site was 66 percent, with 
Phragllliles covering 14 percent of ground. 

Prior to restoration activities, the upper elevations of the restoration site were dominated by Phragmiles, 
while lower elevations were either un vegetated, or contained some Spartina alterniflora. Sampling 
conducted by NOAA in 2002 before the restoration indicated that total plant cover of the restoration site was 
approximately 47 percent, with Sparlina allemijlora covering 22.5 percent of sampled quadrats and 
Phragmites covering 14.5 percent of quadrats sampled. High tide bush, spikegrass, poison ivy 
(Toxicodendron radicGns), mugwort (Artemisia vulgaris) sea lavender (LimoniulIl sp.), and glasswort were 
also present, but accounted for relatively little cover. 

Mean Sparlin a allemijlora height within quadrats at the restoration site was 114 em, an increase over the 
103 em average height in 2005, which was also an increase over the 93 em observed in 2004. In 2002, prior 
to the restoration, NOAA staff measured Sparlina allemiflora height at the restoration site, finding the mean 
height of the remnant plants in the lower tidal elevations to be I 16 em. The mean height of plants in 
quadrats at the reference site was 108 em, similar to the 110 em average height in 2005. After four growing 
seasons, plants at the restoration site have reached the average height of plants there prior to the restoration 
and plants at the reference site. At the restoration site, 66.1 percent of Sparlina allerniflora measured were 

National Oceanic and Atmospheric Administration 6 
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fl owering, while at the reference site, 51.9 percent of plants sampled were flowe ring. Flowering data were 
not collected in 2004 or 2005, so no comparisons are poss ible. 

Table 3. Summary of Vegetative Ground Cover 

Number 
Mean Percent 

Mean Percent Mean Total 
of 

Vegetative Ground 
Vegetative Ground Percent 

Transect Cover for All Species 
Quadrats 

Excluding Phragmites 
Cover of Phragmites Cover 

Restoration Site 

1 5 86 0 86 

2 5 91 0 91 

3 5 95 0 95 

4 5 66 0 66 

5 5 92 2 94 

6 10 90 0 90 

7 5 93 0 93 

Mean (all quadrats) 87.8 0.3 88 

Reference Site 

8 3 82 3 85 

9 4 46 33 79 

10 3 77 0 77 

Mean (all quadrats) 66 14 80 

Plant field data documenting the ground cover estimates for the restoration and reference sites, as well as 
Sparrina a/ternij7ora height measurements and flowe ri ng status, are presented in Appendix B. Photographs 
taken along each transect at the restorati on site appear in Append ix C. Appendi x G contains NOAA pre
restorati on moni tori ng of percent plant cover by species at the restoration site. 

National Oceanic (md Atmospheric Administration 7 
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3.0 NEKTON MONITORING 

3.1 Methodology 

Nekton use of the restoration and reference sites was investigated by means of throw trap sampling 
conducted around the time of high tide. Nekton sampling was conducted in May and September of 2006. 
Fifteen stations were sampled, following the protocol established in conjunction with NOAA in 2004. Ten 
stations were sampled at the restoration site, and five were sampled at the reference site. The throw locations 
ranged from high marsh to low marsh. The throw trap consisted of an open-ended one-meter square 
polycarbonate box measuring 75 cm in height. Sampling was conducted by throwing the trap onto the 
flooded marsh surface so that the open end fully contacted the substrate, preventing any escape. Sampling 
locations were limited to areas of relatively flat substrate where Sparrina alterniflora growth was not so 
dense as to prohibit the trap from fully contacting the substrate. Fish and invertebrates were removed from 
the trap by passing a meter-wide net of 0.25-inch mesh through the trap. Repeated passes of the net through 
the trap were made until three successive passes failed to produce any fish or shrimp. All fish were 
identified to species and measured before being released. Invertebrates were identified to genus and counted. 

Figure 4. Throw Trap Sampling for Nekton. 

National Oceanic and Almospheric Administratioll 8 
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3.2 Results 

Table 4 presents the pooled spring and fall nekton sampling results, including species richness, abundance, 
diversity, and density for nekton collected in the throw traps at the restoration and reference sites. Nekton 
field data for the spring and fall sampling events are provided in Appendix D. A total of four fish species 
were caught at the reference and restoration sites: mummichog (Fundulus heleroC/ilus), striped killifish 
(Fut/dulus majalis), Atlantic silverside (Menidia menidia), and sheepshead minnow (Cyprillodon variegalus). 
Grass shrimp (Palaeomoneles sp.) were also included in the analysis, as they were caught in significant 
numbers. All of these species were caught by NOAA during pre-restoration monitoring. With the exception 
of the one sheepshead minnow caught, all of these species had previously been caught during post
construction monitoring. 

Overall fish abundance, as measured by the mean number of fish per trap throw, was 4 fish at the restoration 
site, which was higher than the abundance of 1.6 fish at the reference site. Very few fish were caught during 
the spring sampling event, possibly because the Sparlilla allemiflora height was only 30 to 40 cm at this 
time of year. Fish density for the restoration site, with a mean of 7.9 fish per cubic meter of water, was 
markedly higher than the density of 4.2 fish at the reference site. Fish diversity, as measured by the 
Shannon-Weaver Diversity Index, was 0.367 at the restoration site, which was very similar to the reference 
site diversity index of 0.360. Grass shrimp abundance and density were higher at the restoration site than at 
the reference site. At the restoration site, grass shrimp mean abundance was 13.8 shrimp per throw, and the 
density was 27.6 shrimp per cubic meter of water. At the reference site, mean shrimp abundance was 8.2 
shrimp per throw, and the density was 21.6 shrimp per cubic meter of water. 

Table 4. Summary of Nekton Sampling Results. 

Species Restoration Site Reference Site 
(10 throws) (5 throws) 

Common Name Scientific Name 
Number Mean Number Mean 
Caught Abundance Caught Abundance 

Mummichog Fundulus heteraclitus 44 2.2 10 1 
Striped killifish Fundulus majalis 31 1.6 5 0.5 

Atlantic silversides Menidia menidia 4 0.2 0 --

Sheepshead minnow Cyprinodon variegatus 0 -- 1 0.1 
Grass shrimp Palaemonetes sp. 275 13.8 82 8.2 

All Fish Species 79 4.0 16 1.6 
Fish Species Richness 3 3 

Fish Diversity Index 0.367 0.360 

Fish Density (fish per m3) 7.9 4.2 

Grass Shrimp Density (shrimp per m3) 27.6 21.6 

The length frequency distributions of Fundulus helerociilus and Fundulus majalis from the fall sampling 
event appear in Figure 5. Lengths from all trap throws within the restoration sites were pooled, as were all 
throws within the reference site. Very few Menidia menidia or Cyprinodol1 variegallls were caught during 
the fall, and so these species were not plotted. Also, few fish were caught during the spring sampling event 
(n=6), and so these fish were not plotted. Members of the 2005 and 2006 year classes of both Fundulus 
species were found at the restoration site and reference site during the fall, with these classes consisting of 
length categories of approximately 30-55 mm and 70-100 mm, respectively. 

National Oceanic and Atmospheric Administration 9 
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Figure 5. Fish Length Frequency Distributions. 
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4.0 BENTHIC MACROINVERTEBRA TE MONITORING 

4.1 Methodology 

Benthic macroinvertebrate monitoring was conducted in May and September of 2006 using 0.25-meter 
square quadrats randomly laid on the marsh surface. All macroinvertebrates observed within the quadrats 
were identified and recorded. In the case of fiddler crabs. burrows were counted. Quadrat sampling was 
stratified in order to sample both high marsh and low marsh habitats, with the majority of quadrats located in 
the low marsh, which accounts for most of the area of both sites. Twenty-five quadrats were sampled at the 
restoration site (five in the high marsh and twenty in the low marsh), and fifteen quadrats were sampled at 
the reference site (three in the high marsh and twelve in the low marsh), except in September, when only 
twelve quadrats were sampled (three in the high marsh and nine in the low marsh) due to the onset of heavy 
rains on the final sampling day. 

Figure 6. Benthic Macroinvertebrate Quadrat Sampling. 

4.2 Results 

Table 5 presents macroinvertebrate species compositIOn, abundance, richness, and diversity for the 
restoration and reference sites, pooled from spring and fall quadrat sampling. Macroinveltebrate field data 
for each sampling event are provided in Appendix E. A total of seven macroinvertebrate species were found 
in quadrats at the restoration site and the reference site. Ribbed mussels (Geukensia demissa) and mud snails 
(Nassari"s obsoletus, also known as [/yanassa obsoleta) dominated the macroinvertebrate communities at 
both sites. Burrows of the mud fiddler crab (Uca pugnax) were present at both sites, but were much more 
abundant at the restoration site. Individuals of several other crab and snail species were also observed. 

Macroinveltebrate abundance in the high marsh was low, relative to the low marsh. At both the restoration 
site and reference site, just a few fiddler crab burrows and marsh snails were present in the high marsh. 

National Oceanic and Atmospheric Administration II 



The Lollis Berger Group, Inc. Bar Beach Salt Marsh Restoration Monitoring Report: Year 3 

Overall , mean macroinvertebrate abundance at the restoration site was 63.3 individuals per quadrat, which is 
substantiall y lower than the mean of 189.6 individuals per quadrat at the reference site. This difference, also 
observed in 2004, is due to the high abundances of ribbed mussels and mud snai ls at the reference site, as 
most other macroinvertebrates occurred at both sites in relatively simi lar abundances. Ribbed mussels were 
more than three times as abu ndant at the reference site than at the restoration site. The distribution of ribbed 
mussels at the restoration si te was generall y limited to the lower edge of the low marsh, where Spartina 
alternij70ra existed prior to the restoration, whereas high densities of this species are present nearly 
thoughout the Spartina alternij70ra at the reference si te . Ribbed mussels will continue to coloni ze the 
restoration si te, but it is unknown if they wi ll ever approach the high densities observed at the reference site. 
Species richness at both si tes was six. though each site had one species not found at the other. 
Macroinvertebrate diversity, as measured by the Shannon-Weaver Diversity lndex, was 0.35 at the 
restoration site, which was higher than the reference site diversity index of 0.305, both of which were very 
close to the diversities observed in 2004 (restoration=0.349; reference =0.285). 

Table 5. Summary of Benthic Macroinvertebrate Sampling Results. 

Species Restoration Site Reference Site 

Common Name Scientific Name Mean Abundance Mean Abundance 
(per 14 m2

) (per 14 m2
) 

Mud fiddler crab Ucapugnax 2.4 0.6 
Asian shore crab Hemigrapsus sanguineus -- 0.1 

Green crab Carcinus maenas 0.02 0.04 
Ribbed mussel Geukensia demissa 20.6 75.6 

Salt marsh snail Melampus bidentatus 0.04 0.1 
Mud snail Nassarius obsoletus 40 113.1 

Rough periwinkle Littorina saxatilis 0.2 --
Ali Species 63.3 189.6 

Species Richness 6 6 
Diversity Index 0.35 0.305 

Differences between the physical conditions at the restoration and reference sites may also be responsible for 
some macroinvertebrate species distributions. For example, the greatest density of fiddler crab burrows was 
in the peninsula area of the restoration site, where the substrate is nearly level, whereas the reference site has 
a relatively uniform slope. Differences in sediment grain size between the sites are also probably responsible 
for the observed differences in benthic communities. The reference site is also more exposed to wave energy 
than the restoration site and its high marsh zone is characterized by sparse vegetation and heavy cover of 
wrack and debris. 

Horseshoe crabs (Limulus polyphemus) were observed paired up for mating on the peninsula during the May 
sampling event and numerous nest pits were present near the tip of the peninsula and near transect 4 . Careful 
excavation of several pits revealed that they contained eggs. Numerous paired crabs and nest pits were also 
present across the lagoon along the sandy shoreli ne. 

National Oceanic and Atmospheric Administration 12 
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5.0 A VIAN MONITORING 

5.1 Methodology 

Avian monitoring was conducted by an ornithologist from the North Shore Audubon Society arranged by 
NOAA. During 2006, monitoring was conducted each month and typically at least twice a month, for a 
total of 39 sampling events. The ornithologist spent 20 minutes at the restoration site and 20 minutes at the 
reference site, and noted the bird species present within each site, their numbers and activity, as well as the 
weather and tide conditions. Birds within 100 yards of the restoration and reference sites were also noted, 
but not included in the analysis, as they were generally flying through the area, or were between the sites in 
the parking lot or on the power lines or towers. 

5.2 Results 

Table 6 presents avian species abundance, richness, composition, and diversity for the restoration and 
reference sites. Avian monitoring data are provided in Appendix F. Twenty avian species were observed at 
the restoration site, while twelve were observed at the reference site. Mean avian abundance per observation 
at the restoration site was 3.7, which was considerably lower than the mean of 8.5 birds per observation at 
the reference site. Avian diversity, as measured by the Shannon-Weaver Diversity Index, was 0.992 at the 
restoration site, which was considerably higher than the reference site diversity index of 0.672. Both 
songbirds and waterbirds were well represented at the restoration site, while the bird community at the 
reference site was consisted almost entirely of the flocking species Canada goose, Ring-billed gull, and the 
non-native European starling. The greater avian species richness and diversity of the restoration site as 
compared to the reference site and the difference in species composition are likely due to bordering habitat 
differences. The waters adjacent to the restoration site are less exposed to wind and waves than the reference 
site and the restoration site is nearly surrounded by densely forested habitat providing a close source of food 
and shelter for songbirds. The observed differences in species composition and abundance between the 
restoration site and reference site were very similar to observations presented in the Year 2 monitoring 
report. 
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Table 6. Summary of Avian Monitoring Results. 

Species Restoration Site Reference Site 
Number of Mean Number of Mean 

Common Name Scientific Name Individuals Abundance Individuals Abundance 
Canada Goose Branta canadensi 50 1.3 132 3.4 

Mute Swan Cygnus 010 12 0.3 12 0.3 

Mallard Anas platyrhyncho 4 0.1 17 0.4 

Great Blue Heron Ardea herodia 1 0.03 0 --
Little Blue Heron Egreffa caerule, 1 0.03 0 --

Great Egre Ardea alb~ 3 0.1 5 0.1 

Snowy Egre Egreffa thul 2 0.1 2 0.1 

Black-crowned Night Heron Nycticorax nycticora> 4 0.1 0 --
Belted Kingfishe Ceryle alcyor 2 0.1 0 --

Double-crested Conmoran Pha/acrocorax auritu 1 0.0 0 --

Herring Gull Larus argentatu 0 -- 3 0.1 

Great Black-backed Gull Larus marinw 0 -- 1 0.03 

Laughing Gull Larus atricill 0 -- 2 0.1 

Ring-billed gull Larus delawarensi 0 -- 68 1.7 

Robin T urdus migratoriu 1 0.03 0 --

Mourning Dove Zenaida macroUf< 8 0.2 0 --
Red-winged Blackbird Agelaius phoeniceu 19 0.5 0 --

Savannah Sparro\\ Passerculus sandwichensi 2 0. 1 0 --
Song Sparro\\ Melospiza melodi 10 0.3 2 0.1 

Goldfinch Carduelis tristi 2 0.1 0 --
Northern Mockingbird Mimus polygloffo 3 0. 1 0 --

Willow Flycatche Empidonax trailli 1 0.03 0 --

Grackl Quiscalus quiscul 0 -- 1 0.03 

House Sparro\\ Passer domesticu 15 0.4 0 --

House Finch Carpodacus mexicanu 4 0. 1 0 --
Starling Stumus vulgari 0 -- 86 2.2 

All specie 145 3.7 331 8.5 

Species Richnes~ 20 12 

Diversity Inde 0.992 0.672 
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6.0 SUMMARY 

After the third year of monitoring, the restoration site has met the 85 percent native species vegetative cover 
requirement and re-establishment of Phragllliles and other undesirable invasive species has been limited to 
10 percent or less of the total restored area, as set forth in the restoration plan. Quadrat sampling revealed 
that an average of 87.8 percent of the restoration site was covered with native vegetation. Ground cover by 
Phragmiles was limited to 0.3 percent of the restoration site. Comparisons with NOAA pre-restoration 
monitoring indicate substantially greater coverage of the restoration site with native wetland vegetation, and 
the near-total eradication of Phragmiles. In 2002, prior to the restoration, only 47 percent of the site had 
vegetative cover, nearly a third of which consisted of Phragmiles. Table 7 summarizes the monitoring 
results for all parameters investigated at the restoration and reference sites in 2006. 

Table 7. Summary of 2006 Monitoring Results 

Restoration Reference 
Restoration Site 

Resource Monitoring Result 
Site Site 

compared to 
Reference site 

Percent Ground Cover (excluding Phragmites) 87.8 66 + 
Vegetation Percent Cover by Phragmites 0.3 14 + 

Species Richness 11 4 + 
Mean Abundance 11.6 1.6 + 
Species Richness 3 3 = 

Nekton Diversity Index 0.367 0.36 = 
Mean Fish Density (fish per m3

) 7.9 4.2 + 
Mean Shrimp Density (grass shrimp per m3

) 27.6 21.6 + 
Mean Abundance 63.3 189.6 -

Benthic 
Species Richness 6 6 -

Macroinvertebrates -
Diversity Index 0.35 0.305 + 

Mean Abundance 3.7 8.5 -
Avian Species Richness 20 12 + 

Diversity Index 0.992 0.672 + 

Monitoring results indicate that the nekton community of the restoration site is as diverse as that of the 
reference site. Monitoring results also suggest that the restoration site supports more diverse benthic 
macroinvertebrate and avian communities than the reference site. Species richness of nekton and benthic 
invertebrates at the restoration site were equal to that of the reference site. Fish and grass shrimp density and 
abundance at the restoration site were greater than that of the reference site . Benthic macroinvertebrate 
abundance at the restoration site was considerably lower than that of the reference site, but this is due to high 
densities of ribbed mussels at the reference site. The expansion of the existing mussel beds at the restoration 
site is expected to take years, as the dense mussel beds observed at the reference site (extrapolated at over 
1,000 mussels per m' in some areas) are relatively undisturbed and have certainly been present for decades. 
Avian diversity and species richness at the restoration site are greater than that of the reference site. Avian 
abundance at the restoration site was considerably lower than the reference site, due to the presence of three 
flocking species, including a non-native species, at the reference site. Differences in the composition of the 
avian communities at the restoration and reference site are probably due to differences in the surrounding 
habitats of each site. 

Table 8 summarizes the parameters monitored at the restoration site in 2004, 2005, and 2006. The vegetati ve 
monitoring data are directly comparable across years. The nekton, benthic, and avian data are not directly 
comparable across years, as these parameters were monitored according to different schedules. The 2004 
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avian data only included the period from October to December of 2004, as opposed to the year-round data 
collected in 2005 and 2006. Additionally, the nekton data for 2004 were only coll ected in the fall, when the 
marsh vegetation is at its tallest, resulting in a greater amount of sheltered habitat and high catches of fish 
and shrimp during sampling. The 2006 nekton data includes sampling in May, when the marsh grass was 
still short, and few fish or shrimp were caught. Likewise, the benthic data for 2006 included spring and fall 
sampling, while the 2004 data only consisted of fall sampling. It should also be noted that the data include 
only species which were found within sampled quadrats. Other species, such as horseshoe crabs and 
amphipods, were observed at the restoration site during sampling. 

The percent cover of native vegetation at the restoration site has increased every year since 2004. The 
average height of Sparr ilia altemiflora has also increased every year since 2004. The presence of 
Phragmites at the site is low, and has remained essentially unchanged since 2004. The nekton and benthic 
macroinvertebrate monitoring data indicate that restoration site supports diverse nektonic and benthic 
communities. Several species of snails and crabs not encountered by NOAA prior to restoration in 2002 are 
now common inhabitants (marsh snail, rough periwinkle, green crab, and Asian shore crab). Avian 
monitoring data also indicate that the restoration site supports a diverse avian community, with songbirds and 
waterbirds being well represented. 

Table 8. Restoration Site Comparisons, 2004-2006 

Resource Mon~oring Result 2004 2005 2006 

Percent Ground Cover (excludinQ Phraqmites) 83 84 87.8 

Vegetation Percent Cover by Phragmites 0.5 0.4 0.3 
Species Richness 12 11 11 

Mean Spar/ina alterniflora heiQht 93 103 114 
Mean Abundance 21.6 NS 11.6" 

Nekton Species Richness 3 NS 3" 
Diversity Index 0.337 NS 0.367" 

Benthic 
Mean Abundance 76.8 NS 63.3" 

Macroinvertebrates Species Richness 6 NS 6" 
Diversity Index 0.349 NS 0.35" 

Mean Abundance 4.9 3 3.7 
Avian Species Richness 8 23 20 

Diversity Index 0.771 1.137 0.992 
NS=not sampled 
Values followed by an asterisk (*) are results of pooled spring and fall data 

Management Recommendations 

The third year monitoring results indicate that restoration efforts to date have been successful in establishing 
a diverse population of salt marsh plant and animal species. The planted salt marsh grasses and coastal 
shoreline zone vegetation have become well established. Based upon monitoring results, Berger does not 
recommend any planting at this time. Phragmites presence is minimal at the restoration site, however, there 
is a small stand of Phragmites along the shoreline near the boat ramp, as well as some mugwort and Japanese 
knotweed near the gazebo. It is recommended that the Town of North Hempstead, as owner of the property, 
remove these invasive plants under the supervision of a qualified botanist. 
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APPENDIX A 
VEGET A TION QUADRAT LOCATIONS AND ELEVATIONS 



Bar Beach Vegetation Monitoring Quadrat Locations 

Reference Site 

Transect and Quadrat position 
(transect ~ng1hs and quadral OOItions as measured along a tape measure laid between !he PVC end p,,"s) 

Distance Distance 
End northng easting Quadrat from lower End northilg easting Quadral from lower 

pipe(m) pipe(m) 

TluD 240496.692 1079543.771 1 21.0 T8up 240917.997 1080339.707 1 14 

Tt~w 240443.858 1079592.021 2 18.3 T8~w 240865.224 1080350.428 2 6.1 

3 13.8 T8 lotallen01l116.0 m 3 0.7 
Tt lotallong1l122.07 m 

4 7.7 T9up 240863.950 1080015.822 18.5 1 

5 0.9 T910w 240794.065 1080028.913 2 14.8 

T2up 240473.546 1079513.559 1 21 .0 T9 lotallong1l121.6 m 3 6.7 

T2~w 240411.422 1079547.602 2 18.4 4 0.5 

3 15.8 TtOuD I 240851.720 1079907.820 1 12.3 
T2 lotalleng1l121.95 m 

4 7.7 TtO~w I 240792.253 1079905.867 2 5.6 

5 0.5 Tl0 10tailenQlh 19.0 m 3 0.6 

T3up 240471.818 1079476.992 1 17.6 

T3~w 240413.046 1079475.841 2 15.2 

3 9.8 
T3 lotallong1l117.95 m 

4 4.9 

5 0.6 

T4up 240481.267 I 1079420.387 1 15.1 

T4~w 240425.061 I 1079411.027 2 12.6 

3 7.8 
T 4 lotalleng1l117.50 m 

4 5.4 

5 0.5 

T5up 240482.271 1079329.557 1 9.9 

T5~w 240444.181 1079324.130 2 7.7 

T5 lotalleng1l112.1 m 
3 5.3 

4 2.9 

5 0.7 

T6up 240451.950 I 1079149.276 1 47.4 

T6~w 240317.391 I 1079242.701 2 46.8 

3 42.4 

4 37.8 

5 30.8 
T6 lotallength 50.1 m 

6 23.4 

7 17.4 

8 11.5 

9 5.8 

10 0.7 

T7west 240359.023 I 1079164.397 1 26.7 

T7east 240397.675 I 1079243.907 2 21.9 

3 11.8 
T7 lotalleng1l127.3 m 

4 6.7 

5 0.7 



APPENDIXB 
VEGETATION FIELD DATA 



2006 Bar Beach Vegetative Cover Data 
Restoration Site Transect 1 Transect 2 Transect 3 Transect 4 Transect 5 Transect 6 Transect 7 

Quadrat 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 
Spartina aftemiflora 10 10 95 100 55 0 5 100 100 90 0 45 100 95 80 0 0 60 80 10 0 45 95 90 90 0 5 85 100 100 90 70 60 95 95 100 75 95 100 95 

Sparona paten 5 0 0 0 0 20 0 0 0 0 30 10 0 0 0 0 70 0 0 0 20 0 0 0 0 10 35 0 0 0 0 0 0 0 0 0 0 0 0 0 
Dis/ichlis sJ)icata 55 90 0 0 0 45 90 0 0 0 20 45 0 0 0 75 30 0 0 0 40 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Salicomia eurooal 0 0 0 0 0 0 5 + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Atnptex patu/a 0 0 0 0 0 0 0 0 0 0 + 0 0 0 0 0 0 0 0 0 + 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Sueda finesri 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Baccharis halimlfolia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Iva frutescen 10 0 0 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 85 60 0 0 0 0 0 0 0 0 0 0 0 0 0 

Phra.Qmites Bustrali 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Panicum amarum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sotidago sam/patvi",n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Sag,na procumben + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Parthenocissus cinquefolia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% dead vegetation 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% open!mudlwat., 20 0 5 0 45 20 0 0 0 10 0 0 0 5 20 10 0 40 20 90 0 5 5 10 10 0 0 15 0 0 10 30 40 5 5 0 25 5 0 5 

% vegetative ground cover 80 100 95 100 55 65 100 100 100 90 100 100 100 95 80 80 100 60 80 10 100 95 95 90 90 100 100 85 100 100 90 70 60 95 95 100 75 95 100 95 

Reference Site TransectS Transect 9 Transect 10 
Quadrat 1 2 3 1 2 3 4 1 2 3 

Sparon. allem/flora 0 85 90 0 30 100 50 95 80 55 
Spartin. patens 0 0 0 0 0 0 0 0 0 0 

Distichlis spicata 0 0 0 0 0 0 0 0 0 0 
Salicom~ europal 0 0 0 0 0 0 0 0 0 0 

A/rip/ex pa/u/a 0 0 0 0 0 0 0 0 0 0 
SUBda lineari 0 0 0 0 0 0 0 0 0 0 

BacchBris halimifolia 0 0 0 0 0 0 0 0 0 0 
Iva frutescen 70 0 0 0 0 0 0 0 0 0 

Phragmites australi 10 0 0 80 50 0 0 0 0 0 
Panicum amarum 0 0 0 0 0 0 0 0 0 0 

Solidago sam'patvi",n 0 0 0 0 0 0 0 0 0 0 
Sag/na procumben 0 0 0 0 0 0 0 0 0 0 

Parthenoossus anqlJ8folia 0 0 0 5 0 0 0 0 0 0 

% dead vegetation 0 0 0 0 0 0 0 0 0 0 
% open!mudlwat.r 20 15 10 15 20 0 50 5 20 45 

lifo vegetative ground cover 80 85 90 85 80 100 50 95 80 55 
+ _ present, but covers less than 1 percent of quadrat 



2006 Bar Beach Spartina alternif/ora height (in centimeters) I 
Restoration Site I 

Transect 1 Transect 2 Transect 3 Transect 4 Transect 5 Transect 6 Transect 7 
Quadrat 1 2 3 • 5 1 2 3 • 5 1 2 3 • 5 1 2 3 • 5 1 2 3 • 5 1 2 3 • 5 6 7 6 9 10 1 2 3 • 5 

" 76 13. 128 111 " 110 142 113 .. 148 116 74 31 91 139 145 03 151 14' 159 178 101 144 12. 67 16 43 154 51 167 135 122 105 123 

32 158 94 140 80 " 140 121 12. 91 154 97 137 " 13. ,. 121 11. 139 151 113 74 131 103 " 32 96 121 100 180 149 113 120 142 

29 '" 76 137 14. " 13. 135 27 70 158 149 33 21 163 15 147 121 15. 103 " 71 147 104 80 14 11 178 104 I" 181 112 121 142 

37 12. 91 164 107 65 132 148 109 " 12. 13. "' 29 121 37 113 " 157 16. n 31 15' "' 16 33 85 187 " 167 '" 95 116 189 

34 60 70 '" 87 " 12' 174 131 100 150 15. 67 42 125 20 87 104 12' 191 100 .. 162 123 73 81 9 12. 129 102 152 75 115 132 

57 101 141 143 .. 121 167 156 104 163 123 137 32 118 n 123 115 139 '" 99 161 14. 69 36 52 44 158 203 112 " .. 55 ,. 80 149 "' 139 173 138 " 169 14. 121 43 163 99 .. 103 191 '" 111 162 127 ., .. 102 31 161 '" '" 115 121 116 

36 102 139 '0 " 10' 119 87 152 124 147 76 164 82 123 63 135 123 95 109 142 14. .. 16 , .. 100 94 92 75 14. 133 

46 61 163 77 " 106 145 63 170 128 14' " 152 ., 82 113 164 114 11 3 155 63 81 " 13 103 142 170 16. 62 101 198 

93 100 98 104 119 75 67 132 133 115 66 16. 165 70 116 13. 110 75 19. 67 82 " 13 175 146 199 137 110 135 145 

100 , .. 94 113 12. 128 " 140 160 157 105 143 13 140 98 131 2' 122 117 " 103 59 10 11. 173 161 163 111 138 149 

13. 140 102 12' 137 137 82 158 178 152 82 153 16 102 95 127 17 128 152 ., 72 .. " 160 191 152 220 147 137 194 

113 136 116 143 133 104 123 172 103 147 126 49 12 15' 107 15. 126 163 111 " 76 '5 18 110 144 191 37 97 114 155 

" 148 103 133 13' 83 111 '" 154 143 .. 70 70 13' 117 129 167 97 164 61 " 19 117 144 202 162 " 96 119 156 

104 156 131 91 157 61 109 139 184 .. 91 25 148 161 127 141 151 10' 13. 134 119 " 42 134 163 '" 16 118 93 " 172 15' 102 101 157 82 113 144 In .. " 55 173 104 101 106 '" 113 141 134 122 33 43 175 128 " 153 107 102 95 

112 16. 60 .. 162 144 115 118 170 145 98 161 " 128 112 116 187 105 159 116 106 45 52 164 129 .. 175 113 112 15' 
82 171 63 '" 16. "' 138 138 160 142 78 175 99 85 135 " " 53 132 103 2£ 40 12. 62 134 19' '" '" 107 

103 178 132 118 137 144 120 162 16. 139 74 '" 85 .. 97 163 10' 35 n 112 55 61 128 133 162 120 145 123 184 

100 161 127 .. '" 137 128 15. '" 142 75 142 122 93 100 19' "' 7 .. 13' 57 31 159 12£ 131 184 111 2S 152 

Reference Site 
Transect 8 Transect 9 Transect to 

Quadrat 1 2 3 1 2 3 • 1 2 3 

203 128 57 123 23 65 "8 161 

145 105 " 146 16 117 116 143 ,., " 41 14' 48 .. 131 ,. 
13' 14 " 129 132 78 168 " 
'" 19 37 123 " so 106 155 

120 " '3 172 ,. 71 '" 136 

109 71 44 '" 35 87 112 120 

106 "' 61 155 .. 147 152 126 

139 166 .. 157 81 95 168 169 

128 146 81 178 10' 104 196 158 

145 148 61 163 .. 149 16' '" 12. 153 .. 176 110 104 170 143 

128 157 27 164 106 122 135 10' 

142 139 75 '" 22 87 14' 85 

151 117 .. 163 21 68 103 32 .. 116 36 124 29 63 .. 126 

63 132 " 150 126 112 82 126 

138 152 " 105 135 107 131 106 

102 139 63 139 .. 150 121 so 
201 145 " 131 13 '" 142 .. 

Measurements in bold font represenl flowering plants 



APPENDIXC 
SITE PHOTOGRAPHS 



Restoration site-view of transect 1 from upland end. 

Restoration site-view of transect 2 from upland end. 



Restoration site-view of transect 3 from upland end. 

I 

- " 
Restoration site-view of transect 4 from upland end. 



'" I' 
Restoration site-view of transect 5 from upland end. 

Restoration site-view of transect 6 from upland end. 



Restoration site-view of transect 7 from west end. 

Restoration site-view from boat ramp. 



Reference site, view from boat ramp. 

Reference site·view of transect 10. 



Reference site-view of transect 9. 

Reference site-view of transect 8. 



Horseshoe crab excavations on peninsula at restoration site, May 2006. 

Paired horseshoe crabs on peninsula at restoration site, May 2006. 



APPENDIXD 
NEKTON FIELD DATA 



LocatIon 0_ Water Depth (em) Time of High Tid<! Slimple Time 

Spong 2.006 Fish 

0". Restoration. neal 
T4, high marsh 

5124106 .. 9:35 AM 10:49AM 

Species Fundu}1UI Paeleomonetes 
heterocllw$ fundu/U$ rna -ali$ Menidla menidia , 

Tatal ClIu911t 0 0 0 9 
Length (mm) 21 

22 
23 

" 25 

" " " 29 

" " " " ,. 
" " " " 39 

" " " " .. 
" " " 48 
49 
50 
51 
52 
53 .. 
55 

" " " " 50 
61 
62 
53 

" 55 
55 

" " 59 

" 71 

" " " " " 77 

" 79 

" 61 

" 53 

" " " " " B9 
90 
61 
92 
53 

" 95 

" 97 

" 99 
,CO 

'" 
'" ,OJ 

'" 105 
'05 
"7 ". ", 



Loc:ation O.~ Water Depth (em) Time of High Tide SlIImp'" Time 

Spring 2006 Fish 
Om 

Re5toration. on 
T5. high marsh 

5/24106 25 9:35 AM 10:41 AM 

Speeles 
Fundulus PiHlJeomonfJtes 

hetenx;/itus Fundulus ma'a!is Menidia menidla " Total Cau ht 3 0 0 5 
length (mm) " 22 

23 

" 25 
26 

" " " 30 

" 32 
33 

" 35 
36 
37 

" " 40 

" " " , .. 
" " , 
" .. 
" '" " 

, 
" 53 

" 55 

" 57 

" " 60 

" " 63 

" " " 57 

'" " '" " n 

" " " " H 

" 79 

'" " " " " " " " " " '" " 92 
93 
94 
95 

" " " " '"0 

'" '" '" '" 'OS 

'" '07 

'" '" 



location O.~ Water Depth (em) rime of High Tide Sample Time 

Spring 21H1&. F1sh 
0 ... Restoration, 

between T6 and 5124/06 W 9:35AM 10:32 AM 
T5 high marsh 

Species 
Fundulus Paeloomonetes 

he/wDr;/itus Fundulus rna ·alis Menidia menidla , 
Total Cell hi 0 0 0 , 

length (mm) " 22 

" " 25 
26 

" " " 30 

" 32 
33 
34 
35 

" 37 

" " " " ., 
" .. 
" " " " " 50 

" " " " " " " " " 60 

" " " " " " " " " " " n 

" " " " H 

" " " " " " .. 
" " " .. 
OS 

" " " " " " " " " " '00 
'" '" '" "" '" '" '07 

'" '" 



Location Om Water Depth (em) TIme of High Tide Sample Time 

Spring 2006 FIsh .... Restoration, 
tlelween T 4 and 5124/06 " 9:35 AM 11't9AM 
T5, low marsh 

Specllls 
Fundulus Paeleomonetes 

heteroC/itus Fundulus rna-ails Men/dill menk/ia " Total Cau itt , , , 
" Length (mm) " 22 

23 

" " " 27 

" 29 

" " " " " 35 
36 
37 
36 
35 

" " 42 ., .. 
45 
46 , ., .. 
" " " 52 

" 54 
55 
56 
57 

" 59 

" " 52 

" 64 
65 
66 
67 

" " " " 72 

" " 75 
76 
77 
78 

" " " 82 
OJ .. 
65 
86 

" 88 .. 
" " 52 

" " 65 

" 37 .. 
59 

1<>0 

'" 
'" '" '" '" 70S 

'" 70S 

'" 



Location 0_ w..ter Depth (c:m) Time of High Tide Sample Time 

Spring 2006 Fish 
Om Restolation. near 

TS. tow marsh 5124106 75 9:3SAM 11:26 AM 

"". 
Spec:les 

Fundu!us Pael&omonetes 
heteroclitus Fundulus rna a/is Menidia menidia , 

Total Call ht 0 0 0 " Length imm) " 22 

" " " " 27 

" " 30 

" " " " " " J7 

" 39 

" " ., 
" .. 
" " " 48 
49 
50 

" 52 
53 

" 53 

" " " " 60 

" 62 
53 

" 65 

" " '" " 70 

" " " " " " n 

" 79 
30 

" " " .. 
" " " .. 
89 
50 

" " " " 65 
96 
97 

" 99 

'00 

'" '" '03 ",.. >0, 
>0, 
>0' >0. 

'" 



Location O:llte W;lIIer Depth (em) TIIM of High Tide S:IImple Time 

Spring 200$ Fish .... 
Restoration, near 

T3. low man;h 
5/24/06 ~ 9;35 AM 11:09AM 

Specills 
FUndulus Paelfl(lmoneles 

heleroclitus FUndulus ma -alis Mamdla menidia " Total Ca '" 
, , , 

" L~ngth (mm) 21 
22 
23 

" 2S 
26 
27 

" 29 

" " " 33 

" 35 

" 31 
38 

" 40 ., 
42 
OJ .. 
45 

" 47 

" " " 51 
52 
53 

" 55 

" 57 

" 59 

" " " " " 55 
66 
67 
68 
68 

" 71 
72 
73 

" 75 
76 

" 78 

" " 81 

" 53 .. 
85 

" 67 

" " 90 
91 
92 

" .. 
95 
56 
31 

" 99 

'" ,01 

'" '" 
'" ,0> 

'" '" 
'" '" 



Location D ... Water Depth (cm)ITlme of High Tide Sample TIme 

Spring 2.00S Fish 
Restorallon. Dm 

between Tl arn:l 
n,lowmarsh 5124106 ~ 9'35 AM 10:55 AM 

Species 
Fundulus PaeleOfllO(letes 

heteroc/ilus Fundulus ma-alls Menfdia menidla " Total Cau ht 0 0 0 , 
Length (mm) 21 

22 
23 
24 
25 
26 

" 28 
29 
3D 

" 32 
33 

" 35 
36 

" 38 

" 40 

" 42 
43 
44 

" " " " " " 51 
52 

" 54 
55 
56 

" " " " " " " " " " " " " " " " 73 

" " " " 7S 

" " " " " " " " " .. 
" " 91 
92 
93 .. 
" " " .. 
59 

"0 

'" '02 
"3 
'" ,0> 
". 
'" ". 
'" 



Location D, .. or HIIJ/I TId4 Sample TIma 

Spring 2006 Fish 
D,. Restoration. 

peninsula T6. 512410ti " 9:35 AM 10:13AM 
outer 

~ 
F'~~:~~ F"."" _ .. -

'" 

51 

51 

51 

:: 
i; 

;; 
;: 
7! 

81 

:: :: ;; 

" " 
" 
~; 

;;; 

:~ 

ill 



Locatlon .. ~ Water Depth (em)! Time of High Tide Samph! Time 

Spring 2006 Fish 
Dm Restora~on, 

peninsula on T6 5/24106 " 9:35AM 9:50 AM 
inner end 

Species 
Fundulus Pallleomonetes 

heteroclltu$ Fundulus ma'aliS Menidia menidia ". Total COliU ITt , 1 , 5 
Length (mm) 21 

22 
23 
24 
25 

" 27 

" 29 

" 31 

" " " 35 

" 37 

" " " " " 43 .. 
" " 47 

" " 50 
51 
52 
53 

" 55 
55 
57 1 

" 59 
50 
51 

" " 54 
65 
55 

" " " 70 
71 
72 
73 
74 
75 
76 
77 
70 
75 
80 
81 

" 83 
S4 
85 

" 87 .. 
" 90 
91 
92 
53 
54 

" " 57 
58 

" 100 
701 
70' 
153 
70. 
705 
106 
70' 
70' 
169 



Location Da~ 

SprinU 2006 Fish 
hi'.' In~ of HI,_ Tid. Samp~nm" 

""~ Reslora~on. 

peninsula n SJ24/06 ~ 9:35 AM 9:58 AM 

Spee~s 

FU"';~:~~ Paeleomone/e~ 

~ 
M""" .".,. 'p. 

" 
27 

::; 
:;; 
::~ 
::: 



Location D._ Water Depth (~m) T1me or High T1d Sample T1me 
Spring 1006 Fish 

D ... Reference, near 
5J241013 ~ 9:35 AM 12:06 PM 

T8, lew marsh 

Species Fundulus Paeler>mormtes 
heteroclitus Fundulus tmljalis Menldla menid,a ". Can;inus lrnlen8$ 

Totlil Cau ht , , , 3 , 
Length (mm) 21 

22 
23 ,. 
25 
26 
27 
28 

" 30 

" 32 
33 
34 
35 
36 
37 
38 
38 

" " " " .. ., 
" 47 

" " " " " " " " " 57 

" " " " " " " " " 57 

" " 70 

" 72 
73 

" 75 

" 77 

" " " " " " " " " " " " " " 92 

" 94 
95 

" 97 

" S9 

'" 
'" '" ,OJ 

" .. 
'" '" '" 
'" ,OJ 



Location Dm Water Depth (em) TIme of High TIde Sample Time 
Spring 2.006 Fi5h 

Reference. 
D.~ 

between T8 and 5124106 ~ !1:35AM 12:19PM 
T910wmarsh 

Spec:ie$ Fundulu$ Paeleomoneles 
heleroclltus Fundulusm "a/is Menidia menidia , Carcinus maenas 

Total Call ht , , , 
" 

, 
Length (rnm) 21 

22 
23 
24 
25 
26 
27 

" 29 
30 

" 32 
33 
34 
35 
36 

" '" " " " " " .. 
" " " .. .. 
50 

" " " " " 50 

" " " " " 62 
63 
64 

" " " " " 70 

" n 

" " " " n 

" " " " 62 

" " 85 
86 
87 

" 89 

" " " " 94 
95 
96 
97 
98 
99 

>0, 

'" >0, 
>0, 
>0, 
'OS >0, 
'07 
'" >0, 



Lor:ation 0_ watl:!r Depth (r:m) Time of High Tide Sample Time 
Sprir\i 2006 Fish 

Reference Om 
between T8 and ,n"" ~ 9:35 AM 11:54AM 
T9 mid marsh 

Spe~ies Fundulus Pael8omonetes 
hetefC{;/itus Fundulus rna"a/v. Menidla menid/a 

Total Cau lit C C C 2 
Length (mm) 21 

22 

" 24 

" 26 

" 28 

" 30 

" 32 
33 ,. 
" " 37 

" " 4C 

" " " " " " " " " " " " " " " " " " " 60 
61 
62 

" " " " " '" '" 7C 
71 

" 71 

" " " " " 79 

"' " 82 

" .. 
" " " " " 30 

" 92 

" " " 96 
97 

" 99 
'CO 

'" '" 'DO 

'" 'OS 

'" '" '" '" 



Location D ... water Depth (em) Time of High Tide Sample Time 
Spring 2.00& Fish 

Reference D ... 
between T9 and 5124106 " 9:15AM 11:44 AM 
T10 mid marsll 

Species Fundulus Pae/eomoneles 
heleroc/itus Fundulus rrnJ"alis Menidie roonjdia " Total Cau ht , , , , 

Length (mm) " " " 24 

" 26 
27 
28 

" 30 
31 
32 
33 
34 

" 36 
37 

" " " " " " .. 
" " " " ., 
" " " " " " " " " " 60 

" 62 
63 

" " " " " " " " " " " " " n 

" 79 

" " " "' .. 
" "' " .. 
" " " " " " " " 97 

" 99 

'" 'DO 
"2 

'" '" '" '" "7 ". 
'" 



location D ... Water Depth (cm) Time of High Tide Sample Time 
Spring 2006 Fish 

Reference DN 
between T9 and "'''00 ~ 9:35 AM 12:28 PM 
T1 0 low marsh 

Species Fundulus Pae/ftOmonai&s 
heterocliltls Fundulus maia/is Menidia menid/a ., 

Total Cau ht D 0 0 2 
Length (mm) " 22 

23 ,. 
" 26 
27 
28 

" " " 32 
33 
34 
35 

" " " " " " " " .. 
" " .-
" " 50 

" 52 

" " " 50 

" 58 

" 50 

" 62 

" " " " " " " 70 

" n 

" " " " n 

" " 50 

" " " " " " " " " " " " " ,. 
95 

" 97 

" " '" 101 
102 
103 ". 105 

"" '" ". 
109 



Location -- Wort.r D.pth (em) 
Time of High 

Samplo.Tjm" " .. 
F::ol1200S Fish Deta 

Re~to,,.tion site, 
912BI06 '" 2:57 PM 2:40 PM nea, T5 

Species Fundulus Cyp,madon Paeieo,m;mlMes 
hr.rr.roclilus Fundulus mSjab MemdiB memdlB vaneqatus " Tobie .. ht , , , , 

" LenAlh Imm) " 22 

" " 25 

" " " " " " , 
l2 

" " 3S 

" 31 

" " ., , 
" 2 

" " .. .. 
" , 
" .. .. 
" " " " " " " , 
57 

" " " " " " " " " " " " '" " 72 

" " 75 

" " " " " " " " .. , 
" " " .. 
" " " " " " " " " " " 'DO 

'" "2 

'" '" '0; 

'" "7 
7O. ". 



Location Do .. W_r Oepth (cm Time of High 
&i"",IeTime 

Tide 

F~11100& Fh;h O~ta 
Restoralion s.IIe, 

9128106 " 2:57 PM 2:50 PM peninsula 

Species 
Fundulus :::::,0;::: Paels:~onetas 

he/ernelilus fundulus ma "alis Menidla m~nidia , .... • , 
" 

, 
" '" Len!lll'l{mm) " " " " " " " " " '" " " " " " " " " 

, 
" .. .. 
" ., 
« 
" .. 
" " " '" " 52 

" " 55 , 
" 52 

" " " " " " " " " 67 

" " 70 

" " n 

" " '" n 

'" " '" " " " .. 
" .. 
67 .. 
" '" " " " .. 
55 

" 67 .. 
" '"" '"' '"' '"' , .. 
'"' 'OS 

'"' '"' '"' 



L .... ati .. n 0- WatGr OGpth (_ Time .. fHieh 
Sam,*, Time 

Tid. 
F,,~ 2006 Fish Oatil 

Resto.Bijon site, 

'""" '" 2:57 PM 3:00 PM .. n peninsula 

....... Fundulus CyprinOdon Paeloomon .. /es 
~elerocllws Fundulus rna slis Menidis menidi" vS'rlegaws " TotalCau , , , , , 

LenRIh (mml " 22 

" " " " " " " 30 
31 
32 
33 

" " " 37 

" 
, 

" , 
" " " ., .. 
" , , 
" 

, 
" .. 
" " " " 53 

" " " 57 

" 55 

'" " " " " 65 

" " " " 70 

" 72 
73 

" 75 

'" 77 , 
" 75 

'" " " " .. 
65 

" " " " " " " " " 55 

" 57 

" " '" '" '" '" ". 
"5 "S 
'07 

'" '" 



Lollation .- Water Depth (em 
Tin!. of Hl;h $ampS-TiM 

Tid. 

1"lIII2006 Fish Data 
Restofa~on site. 9128106 " 2:57 PM 3:10PM on peninsula 

Speeias 
Fundulus Cyprinodon Paeisomone/lts 

heieroclilus Fundulus mOl/alis Menidia rllfmidla . ••• , 
Tot.IC ... ht , , , , 7 

LenAlh (mm) " " " ,. 
" " 27 

" " '" " " " " " " " " " " " ., 
" .. 
" .. , 
" .. 
49 
SO 

" " 53 

" " " " " " " " " " .. 
" " " " " 70 

" " n 
H 

" " 77 

" " " " " " .. 
" " " .. 
" " " " 53 

" " " " " " '" '" ,or 
'0; 
'" '" 
'" ,or 
". 
'" 



LONtlon Dm Water Depth (am 
Time 0' High Samp'-Timto Tid. 

Fall 2006 Fish Data 
Restoration :;ite, 
between T4 and 9128106 " 2:57 PM 3:20 PM 

T5 

Species 
Fundulus Cyprmodon Paeieomon6(es 

h6iero<;/itus Fundu/usm Il/iS Menidill menid,,, . ,,"' , 
TotalCau hi , 

" " " " lenlllh (mm) 21 
22 
23 ,. 
25 
26 
27 

" " '" " 
, 

" " " " " " " " .. , 
" " " .. .. 
" " .. .. 
58 

" " " " " " " " " '" " 62 

" " " 65 

" " " '" " " " " " 16 
n 

" " .. 
" " " .. 
" " " .. 
" '" " " " .. 
" " " .. 
" '"" '"' '"' '" '" 'OS 

'"' '" , .. 
'" 



looation 0_ Water D"pth (em Time of Hloh SamplrlTime 
Tid. 

f~11200$ Fish Data 
Resto.ation site, 

9128106 70 2:57 PM 3:30 PM nearT4 

SpeoiK 
Fundulus Cypnnodoll Paeleomon9tes 

het~roc/ltus Fundu/usm 'alis M .. ",dj8 menjd;" .. , ,., , 
TotelCau , , , , , 

" L"nlllhlmmi " " " " " " " " " " " " " " " , 
" " 

, 
" " ., 
" " " .. 
" " " .. ., 
" " , 
" " ,. 
55 

" " " " " " " " .. 
" " 67 .. .. 
70 

" " " " " " 77 

" " " " " " " " " " .. .. 
" " " " " " " " .. .. ,,, 
'" '''' '" ,,. ,,, 
'''' ,,, 
". 
'" 



Location ,- Water o.pth lem 
Tm. of High 

Sample Time , .. 
Fal1200C Fish Dab 

Restoration site, 
between Tl and 9128106 " 2.57 PM 3:40 PM 

" -". Fundulus Cyprinodon PaeleomoneU>S 
heteroddus Fundulusm alis Menidia memr:iia .. ••• • TotaIC. • " • 0 0 0 

Lenlllh (mmj " " 23 

" " " " " 29 
30 

" " 
, 

33 

" " 
, 

" " " , 
" 

, 
" 

, , ., , 
" " .. , 
" 

, , .. 
" , .. .. 
" 

, , 
" " , 
53 

" 
, 

55 

" " " , 
5S 

" " " 53 

" " " 67 

" " " " n 
n 

" , 
" " " " " , 
eo 

" " " .. 
OS 

" 67 .. .. 
eo 

" " " "' " .. 
" .. 
" '00 ,,, ,,, ,,, ,,, ,,, ,,, ,,, ,,, 
", 



L.ocation Om Wate, Depth (cm Tima of High 
Sample Time 

Tide 
F:l11200S Fish D:rt::. 

R~storalion site. 
912810il '" 2:57 PM 4:00 PM 

near T3 

Species Fundu!us Cyprinodon P""leomoneres 
h .. r .. roclitus Fundulus majsb M .. nidla mamrus vsrieqah;5 " TotalCali ht 5 , , , 

" LenQlh (mm) 21 
22 
23 

" 25 

" " " " " " 32 
32 , 
" 35 
35 

" , 
35 

'" , 
" ., 
" 

, ., .. 
" " " , .. 
" " " " " .. 
" " 57 

" " '" " 62 

" " 65 

" " .. 
" " " 72 

" " 15 

" " " " " " 62 

" " 65 

" " .. .. 
" " " " " 65 

" " .. 
" '" ", ,,, ,,, ,,, 

'05 ,,, ,,, ,,, ,,, 



Loc:ati .... 

__ 
Water Depth lem Time of Hillh 

Samp'- Time 

'"" FallZOOIi Fish Data 
R .. !iIofation site, 
between T3 and m"" " 2:57 PM 4:10 PM 

" 
Spellies 

fundulUs Cypnnrmon Paelaomonetes 
fletero<:!itus Fundulus ma 'alis Menidia menidl8 "" .fu, . 

TotalC"u ht 2 " 2 , 
" Length (mml 21 

" " ,. 
" " " " " " " 

, 
" " ,. , 
" 

, 
" , 
" " " , 
" 

, 
" 

, 
" " .. , 
" 

, 
" " .. ., 
'" , 
" 

, 
" , 
" 1 

" " " " " " '" " " " " " 1 

" " " " " 71 1 

" 
, 

n 1 ,. 
" " n 

" " 1 

" " " " .. 
" " " .. 
" " " 92 

" " 95 

" " " " '"' '01 
102 
102 

'" ,0> 
10' 
107 
10. 
10' 



,-"" D_ W_r Depth (em 
Time DfHi;h 

Sample Time , ... 
F.,1110Oi Fish Dm 

Restoration stte 00 
9128J06 " 2:57 PM 4_30 PM 

T2 

Species 
Fundulus Cyprincdoo PaeJeomcm~/e$ 

~e1emr;lltus FUndulus rna 'elis MenlrJifl m"flldia v~riegatus " foblCaLi ht • ; 0 0 " lllnlllh(mm) " " " " " " " " " " " " " " 35 
35 

" " " " " " " 
, .. , 

" 
, 

" " .. .. , 
" " 

, 
52 

" ,. 
" " , 
" ;e 

" " " 
, 

" " " ., 
56 

"' .. 
" 70 

" n 
73 , 
" 

, 
" 76 

" " " " " " " " ., 
" " .. 
" " " " " " " " S7 

" " "0 

'" "2 

'" '"' ,,; 

'" '" '" '" 



Location D •• Wabt, Depth fern 
Time of High Sample T;"'" TO. 

Fal12OD6 Fish Dab 
R&rerertce S~B. 

neBr T10 
9/28106 " 2:57 PM 4:45 PM 

Speoies Fundulus Cyprinodcm PaalllOmonetes 
hererodltus Fundulus ma eNs Men/diB menidlB vane al!!s , 

Total Col" ht , , , , , 
Lelllllh(mm) " " " " " " " " " " " " " " 35 , 

" 
, , 

" 
, 

" 
, 

" " 
, 

" " " .. 
" " " .. 
" " " " " " 55 

" " " " " " " " " " " " " " " " " " " " " " " " " " " " " " .. 
" .. .. 
" " " " " " .. 
97 

" " ,,, 
'" '" '" ", 
'" '" '" '" '" 



Co ••• ., Dm W_r Depth {em llfMot High s",mpleTirnII , .... 
F_" 1001 Filih Data 

R"fe'enc& slI", 
near no 9128106 '" 2:57 PM .t5S PM 

Species Fundulus Cyprinodon Pael~omonetes 

heteroclitus Fundulus m"lelis MenJdia meow/a v"·""!Jarus " Toble.1I , , 0 , 0 
lenl/lh (mm) " 22 

23 

" 25 
25 

" " " '" " 32 

" " " " " , 
" " " ., 
" " .. , 
" .. 
" .. .. 
" " " " .. 
" " " " 58 

" " " " .. 
" " "' " " " " " 73 

" " 76 

" 76 
76 

" " " " .. 
" " " .. 
" " " " 93 

" " " 
, 

" " " '" '" '" '" '" '05 

'" '" ". 
'" 



Logotjon D_ w..t.r ~pth {em TirM 01 Hivh 
s"mpleTlme 

Tide 
Fall 200$ Fish Data Reference site 

belw .... n T1 0 and 9128108 " 2:57 PM 5:00 PM 

" 
Species Fumlulus Cyprinodon Paeleomoneles 

heteroclitus Fundulus maJeJis Manidia mellldia variegatus " TotalCau h1 , 
" " " lenJ1lh (mm) " " " ,. 

" " 27 
28 
29 
30 

" " " " " " " " , 
" '" " ., ., .. 
" .. ., .. 
" 

, 
'" " 52 

" " " " " '" " eo 

" " " " " " " " " 70 

" " n ,. 
" '" 77 

" " '" " 52 

" " " " ., 
" " '" " " " .. 
" " " " " '"" '" '"' '" '" 'OS 

'OS 
'"' ,,. 
'" 



Location 0_ W_r Depth ,em} Tn of High 
SlImpIeTm. 

Tide 
hll2006 fish Dorta 

Relerence site. 
nurT9 lIaM)a " 2:57 PM 5·05 PM 

Species Fundulus Cyprmodon Paeleomonon&s 
hllleroclilus Fundulusm a/is Menidia menldia .. M"' , 

Tot:IlCau ht 2 2 , , • 
Lungltl (mm) " 22 

" ,. 
25 

" " " " " 31 
32 

" " 35 

" " , 
" 

, 
" " " " 

, 
" " " .. 
" 

, .. .. 
" " " " 5< 

" " 57 

" 59 

" " " " " " " " " " " " 72 
n 

" 75 

" n 

" " " " " " .. ., .. 
" .. 
" " " " " .. 
" .. 
" " " '" '" '" '" '" '" '" '" '" "" 



Location .... WilIer Dopth (em TI .... of High 
Sampt.Ti .... , .. 

Fan 2006 Fish DIIb 
Refere""" S~I!, 

nearT9 ,m"" 60 2:57 PM 5.12 PM 

Spocies Fundulus CyprinodOl1 p""lecmoneies 
helfNOCh!u5 Fundulus rna ails MenirJia mfmidia '" 

.,,, , 
Total Cau hi , , , , , 

Lenl(lh {mml " " 23 

" " " 27 , 
" " " " " " " " " " " " " ., ., 
" .. 
" " ., .. ., 
SO 

" " " " 55 

" " 50 
55 
60 

" " " " " " 67 

" " 70 

" " " 7< 

" " n 

" " " " " " .. 
" " " .. 
" " " " " ,. 
" " 67 

" " ,,, ,,, 
'" ,,, ,,, 
'05 ,,, ,,, ,,, 
'09 



APPENDIXE 
BENTHIC MACROINVERTEBRATE FIELD DATA 



Bar Beach benthic monitoring data 

Spring 2006 

I 

I 

Fall 2006 

not sampled due 
to lleavy rains 



APPENDIXF 
AVIAN FIELD DATA 



MONITORING INFORMATION 

Date of Monitoring / ~ ,As /0 5 
Time of Monitoring Began: C1 ; 30 A,...... 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Concluded: /0 AM 

High Tide / Ebbing /~w TO!5> / Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Monitor(s) M ~'o 0 ~'A 
(name, affiliation) • j\j I,-MAr'4 b\ I 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year I e) 3 / 4/ 5 

Vegetation 

Sediment 

Benthic Invertebrates 

8 
Other (please describe): 

Video Monitoring Conducted? Yes r;;; 
(please provide brief description) C 



MONITORING PARAMETERS: BIRD OBSERVATION I'd.. j <?' /0 5 

Species Abundance Location Activity Duration of Stay 

~ Gf'ed-c&]rt-r ( /uv'd h VY'/ h;'''j (5 !Wt;'h5 

-

'.~ • Chtdttbrzse. t; YJtJd s:(h"'f / 5M,,,'//-cr 
• 

tJ1rvllal'V< 5 I11cJti s/eq'JIt1J /51/4 fl?.Jf..,. J 

[(1- £ftv-I{J1~ 2-5 -f11jt'f/i~"'A' reedfl11 /51?1111,/ 1-5 
::VI! q 5jJa,r/vJ I ' . • " 5 M("'vf Z-z:-

~tn16JIY:ttt'tI/ I la mud. fred(;1~ f 5 H1/~v'/r..:5 
, 

hlrdNotes: 40 fClrJ/6l!r.I &J// farbnc,/of 3 I(i ((Jeeu i?1v/u 
{gS CMUf\- G~eese { qollfind, j-fJ;jIVl] 80 Rock- Alel 

I) 

70 5talllh~ I /OOf\{srj, tto,{bD 
4:5 Cavta J 

G /lAp-liM , -rv.xt 

lor 



MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

(:2j'J./o5 
Began: q .' 30 A-v! 
Concluded: (0 An 

High Tide { Ebbing / Low Tide 1 Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Constructi on 

As-built (4-5 weeks) 

Annual Post-Construction: Year 1 (};y 3 1 41 5 

Vegetation 

Sediment 

Benthic Invertebrates 

G 
Photo Monitoring Conducted? 
(please indicate station codes) 

Other (please describe): 

Video Monitoring Conducted? YesE.:/ 
(please provide brief description) 



MONITORING PARAMETERS: BIRD OBSERVATION IDl/la/o5 

Species Abundance Location Activity Duration of Stay 

C'.Vs • Son7 5pq/'l'ovJ d-.. qr';{ 55es iVdrl7''j J (j 11111f'vks 

'-'8: .-e--

. 

)piJ Notes: I Gr&}5/
W 

Her,?", f4 Q .3 ~il \deer ,2 fl kl 4 t) e~,r.b\llt'd Gil l ( '0.( I'] 
I fit:cl b, lIt ~e ~11 Me 28 ~cltL.P;I'fOv\ 
I f5eltec( ~Vt~f;s"e( 7 5 eJ· S-ttV'li 
I (Wi faA I htwJk . -



MONITORING INFORMA nON 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

/;)/JI/05 
Began: q .'1 SAM, 

Concluded: 10: I s: At\ 

High Tide / Ebbing Low Tide· Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather 351) tJvV ~ 5 - \ 0 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year I !2)1 3 I 41 5 

Vegetation 

Sediment 

Benthic Invertebrates 

e 
Photo Monitoring Conducted? 
(please indicate station codes) 

Other (please describe): 

Video Monitoring Conducted? Yes ~ 
(please provide brief description) ~ 



MONITORING PARAMETERS: BIRD OBSERVATION la~(/os 

Species Abundance Location Activity Duration of Stay 

kY 

r&4: ~ 



MONITORING INFORMATION 

Date of Monitoring /~/'i3iJ/a5 
Time of Monitoring Began: JG AM 

Concluded: /0." 3D 
Tide High Tide 1 Ebbing 1 Low Tide 1 Flooding 
(please circle one) 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather 4Of.> tJvJ@18 -;25 .5u11r1'8-
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

" Video Monitoring Condu_cted? 
(please provide brief description) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year I {];j 3 1 41 5 

Vegetation 

Sediment 

Benthic Invertebrates 

8 
Other (please describe): 



MONITORING PARAMETERS, BIRD OBSERVATION . /'J. /30/05 
Species Abundance Location Activity Duration of Stay 

• 0 

·. R.t6: J2f 



MONITORING INFORMATION 

Date of Monitoring /- <1 -oro 
----------------------~--
Time of Monitoring Began:'~_-=-F~_ 

Concluded: 

Tide High Tide / 
(please circle one) 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather ~qo 15-7y1<f~ 5'JI1 r1 "L.. 
(temperature, wind, precipitation) (f 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

I looding 

Annual Post-Construction: Year (0 3 / 4/ 5 

Pa'rameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

Vegetation 

Sediment 

Benthic Invertebrates 

G 
Other (please describe): 

Video Monitoring Conducted? Yes I~ 
(please provide brief description) D 



MONITORING PARAMETERS: BIRD OBSERVATION / /?/oro 
Species Abundance Location Activity Duration of Stay 



MONITORING INFORMATION 

Date of Monitoring /-/o-oro 
Time of Monitoring Began :_---"-~~:....=,.-:-_ 

Concluded: 

Tide High Tide 1 Ebbing 
(please circle one) 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Flooding 

Annual Post-Construction: Year I (31 3 I 4/ 5 

Parameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

Video Monitoring Conducted? 
(please provide brief description) 

Vegetation 

Sediment 

Benthic Invertebrates 

g 
Other (please describe): 

yes@) 



MONITORING PARAMETERS, BIRD OBSERVATION ;/%r;; 
Species Abundance Location Activity Duration of Stay 

ff • 
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MONITORING INFORMATION 

Date of Monitoring j)q/or; 
~j 

Time of Monitoring Began: __ ~-==-__ 
Concluded: 

Tide High Tide / Ebbing Low Tide / Flooding 
(please circle one) 

Predicted low and high tides: 

Time·oftidal measurements: 

Nearest tidal station: 

Weather 43° /V/Adcreofiq ~/O% (J;U;L ~ 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year I G / 3 / 4/ 5 

Vegetation 

Sediment 

Benthic Invertebrates 

8' 
Other (please describe): 

Photo Monitoring Conducted? Yes~ 
(please indicate station codes) (/' 

Video Monitoring Conducted? Yes ~ 
(please provide brief description) ~ 

-~-. -



MONITORING PARAMETERS: BIRD OBSERVATION 1/'1/06 

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Began: ?l: 4 S A/'1 
Concluded: Cf ::3 0 AIVI. 

High Tide / Ebbing / Low Tide / Flooding· 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 1 (lj/ 3 1 41 5 

Vegetation 

Sediment 

Benthic Invertebrates 

Other (please describe): 

Photo Monitoring Conducted? Yes :{fo\ 
(please indicate station codes) U 

Video Monitoring Conducted? Yes ~ 
(please provide brief description) D 



MONITORING PARAMETERS: BIRD OBSERVATION 1/22-/00 

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Began: -'1 r: M 
Concluded: '7 30 (-"'" 
---
High Tide Ebbing I Low Tide / Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

5;)0 55vJ CL-SAR 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

Other (please describe): 

Photo Monitoring Conducted? Yes Xfo\ 
(please indicate station codes) 0 

Video Monitoring Conducted? Yes ~ 
(please provide brief description) U 



MONITORING PARAMETERS: BIRD OBSERV A nON 2/) /0 fa 

Species Abundance Location Activity Duration of Stay 

~ 

kr 



MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring Began: q • 3D AM 
Concluded: 10: AM 

Tide High Tide / Ebbing ! 
(please circle one) 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Flooding 

Annual Post-Construction: Year I (!)/ 3 / 4/ 5 

Parameters Measured 
(please circle all that apply) 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Photo Monitoring Conducted? Yes 4\ 
(please indicate station codes) V 

Video Monitoring Conducted? 
(please provide brief description) 



MONITORING PARAMETERS: BIRD OBSERVATION .:2/7/00 
Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring Began : __ L1-'-'<-"'--L.lL><\ 

Concluded: 

Tide High Tide Ebbing I Low Tide I Flooding 
(please circle one) 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather . ... 520 Se) 10 ~ 
(temperature, wmd, precIpitatIon) 

Monitor{s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

Other (please describe): 

Photo Monitoring Conducted? yes;X\ 
(please indicate station codes) V 

Video Monitoring Conducted? Yes ~ 
(please provide brief description) U 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 

Cat{a'abees~ 3S flold qV'a57t:... 5'W{ ...,"";;, ~ I 5 ..... ,,, . .),., 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Began: q '30 A/"\ 
Concluded: fU' AM 

High Tide I Ebbing I Low Tide 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Lf(f jVw ~ 5 clear 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Photo Monitoring Conducted? Yes :{fo\ 
(please indicate station codes) U 

Video Monitoring Conducted? 
(please provide brief description) 

Flooding 
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MONITORING PARAMETERS: BIRD OBSERVATION 3 /7 /O~ 

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 3/1 (, (00 
Time of Monitoring Began: 9·30.4,.J'A . 

Concluded: i 12 ' {1M 

Tide High Tide / Ebbing 1 Low Tide 
(please circle one) 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather 40° NvJ@20 ckJ 
(temperature, wind, precipitation)' / 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Photo Monitoring Conducted? Yes Xfo\ 
(please indicate station codes) 0 

Video Monitoring Conducted? Yes vN~ 
(please provide brief description) U 

1 

Flooding 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



MONITORING PARAMETERS: BIRD OBSERVATION 3/ /(g100 

Species Abundance Location Activity Duration of Stay 

g 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring Began:_-L~r=-.L..._ 
Concluded: 

Tide High Tide / Ebbing / Flooding 
(please circle one) 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather 45D (!) /5 -20~f~/'/JvV / 
(temperature, wind, precipitation) Gl eCR-( 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year I I 2 / 3 / 4 / 5 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Photo Monitoring Conducted? Yes 4\ 
(please indicate station codes) 0 

Video Monitoring Conducted? 
(please provide brief description) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



MONITORING PARAMETERS: BIRD OBSERVATION 3/d-. '2/00 

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 
~. 

Began: I ~ fNf 
Concluded: {d,: ,3 0 PM 

Tide High Tide' Ebbing I Low Tide I Flooding 
(please circle one) 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather 5 I N \tJ @; 5"'1')4 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Photo Monitoring Conducted? Yes Xfo\ 
(please indicate station codes) U 

Video Monitoring Conducted? Yes vN~ 
(please provide brief description) U 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



MONITORI~G PARAMETERS: BIRD OBSERVATION 3fqjar; 

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Began: =s pM 
Concluded: 3 3LJ 

~ 

High Tide l Ebbing / Low Tide / Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Photo Monitoring Conducted? Yes ~ 
(please indicate station codes) 0 

Video Monitoring Conducted? Yes ~ 
(please provide brief description) U 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 4lifh& 
I I Began: q:.30 

Concluded: .to.' 00 
Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

Video Monitoring Conducted? 
(please provide brief description) 

High Tide I Ebbing I Low Tide 1 Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

Other (please describe): 



MONITORING PARAMETERS, BIRD OBSERVATION· -1 t/(jp 
Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 4)lqJO~ 
Time of Monitoring Began: J lAM 

Concluded: IZAM 

Tide High Tide / Ebbing Low Tide / Flooding 
(please circle one) 

Predicted low and high tides: 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Photo Monitoring Conducted? Yes Jjfo\ 
(please indicate station codes) 0 

Video Monitoring Conducted? Yes ~ 
(please provide brief description) U 

. , , 



MONITORING PARAMETERS: BIRD OBSERVATION 4/20/0(., 

Species Abundance Location Activity Duration of Stay 
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Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 

MONITORING INFORMATION 

Began: Q : 00 
Concluded: I~: 30 

~h T~ I Ebbing / Low Tide I Flooding 

Predicted low and high tides: 

Time 0 f tidal measurements: 

Nearest tidal station: 

(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year I I 2 / 3 / 4 / 5 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Photo Monitoring Conducted? Yes 4;;\ 
(please indicate station codes) V 

Video Monitoring Conducted? Yes I~ 
(please provide brief description) U 



MONITORING PARAMETERS: BIRD OBSERVATION 4~/o6 

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 5/3/0(' 
Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Began: DrAM 
Concluded: Q':3v AM 

High Tide I Ebbing I Low Tide /, Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Photo Monitoring Conducted? Yes ;;:fo\ 
(please indicate station codes) 0 

Video Monitoring Conducted? Yes tN~ 
(please provide brief description) U 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 
I 

Began: q ~ 11"'1 
Concluded: q 30 

Tide 
(please circle one) 
~ Ebbing I Low Tide I Flooding 

Predicted low and high tides: 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

Video Monitoring Conducted? 
(please provide brief description) 

Time of tidal measurements: 

Nearest tidal station: 

Chudru-

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year I (!jl 3 I 4 I 5 

Vegetation 

Sediment 

Benthic In vertebrates 

Other (please describe): 

yese3 



MONITORING PARAMETERS: BIRD OBSERVATION 5/3/00 
Species Abundance Location Activity Duration of Stay 
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FIELD NOTES 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Mon ito ring r Began: 1:2 ffr( 
Concluded: (): 3D PM 

Tide 
(please circle one) 

High Tide I Ebbing I~w TidiJ> Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measu red 
(please circle all that apply) 

Pre-Construction 

As-bu i It (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Photo Monitoring Conducted? Yes 4a\ 
(please indicate station codes) U 

Video Monitoring Conducted? Yes ~~ 
(please provide brief description) U 



MONITORING PARAMETERS: BIRD OBSERVATION 5/d {/oro 

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 5/J4/urc 
Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

Began:_.......::3:-ji"L""::--__ 
Conc! ed: • 3',-'U 

High Tide)/ Ebbing / Low Tide I Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

Other (please describe): 

Yes~ 

Video Monitoring Conducted? Yes ~ 
(please provide brief description) U 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMA nON 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s} 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Began: 't3cJ AM 
Concluded: 1(2 PM 

High Tic(! Ebbi~ Low Tide I Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 1 I 2 I 3 I 41 5 

Vegetation 

Sediment 

Benthic Invertebrates 

Other (please describe): 

Photo Monitoring Conducted? Yes 4\ 
(please indicate station codes) U 

Video Monitoring Conducted? 
(please provide brief description) 
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MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Du ration of Stay 
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Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

Video Monitoring Conducted? 
(please provide brief description) 

High Tide / Low Tide I Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Yes~ 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

Video Monitoring Conducted? 
(please provide brief description) 

B ega n :-...J..-,-,-;,c:-!-=:-
Concluded: 

High Tide I 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year I I 

Vegetation 

Sediment 

Benthic Invertebrates 

Other (please describe): 

yese5 

1 

1 

1 
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Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Ebbing ( Low Tide ( Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Photo Monitoring Conducted? Yes 4\ 
(please indicate station codes) \:.:) 

Video Monitoring Conducted? 
(please provide brief description) 



MONITORING PARAMETERS: BIRD OBSERVATION C}tf/{:){; 

Species Abundance Location Activity Duration of Stay 
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Date or Monitoring 

Time or Monitoring 

Tide 
(please circle one) 

Weather 

MONITORING INFORMATION 

~P-I jO(p 
Began q ·'/SA,...., 
Concluded q~45'''''A 

High Tide / Ebbing / Low Tide 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

(temperature. wind, precipitation) 
clovdiJ-

.\lonitor(5) 
(name. afGllatlon) 

Type or 'Ylonitoring 
Iplease circle one) 

Pre-Construct ion 

As-built (4,5 weeks) 

Flooding 

Annual Post-Construction: Year I / 2 / J / 4/ 5 

Parameters Measured 
(please circle all that apply) 

Photo i\lonitoring Conducted? 
tplease Indicate station codes) 

\'ideo Monitoring Conducted? 
(please provide brief description) 

Vegetation 

Sediment 

Benthic Inver1ebrates 

Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundanc~ Loc!ltion Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

1\1onitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Began: Q .. '30AM 
Concluded: ({) - AM 

High Tide V Ebbing I Low Tide I Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-buill (4-5 weeks) 

Annual Post-Construction: Year I I 2 I 3 I 4 I 5 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Photo Monitoring Conducted? Yes w: 
\please Indicate station codes) 0 

\'ideo Monitoring Conducted? 
(please provide brief description) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(Iemperature, wind, precipilation) 

!\lonitor(s) 
(name, affllialion) 

Type of Monitoring 
(ple3se circle one) 

Parameters Measured 
(please circle all that apply) 

Began : __ --::"'"""'-::=-+' 
Concluded: 

High Tide Ebbing / Low Tide I Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year I / 2 I 3 / 4/ 5 

Vegetation 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 

Pholo !\lonitoring Conducted? Yes IX\ 
(please indicate station codes) \:.:) 

Video Monitoring Conducted? Yes /~~ 
(please provide brief description) U 



MONITORING PARAMETERS: BIRD OBSERVATION 7j;d../00 
Species Abundance Location Activity Duration of Stay 
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MONITORING PARAMETERS: BIRD OBSERVATION 1 ) ~ /00 
Species Abundance Location Activity Duration of Stay 
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MONITORING PARAMETERS: BIRD OBSERVATION 7#S/06 

Species Abundance Location Activity Duration of Stay 
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MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 
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MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 
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MONITORING PARAMETERS: BIRD OBSERVATION 8'A5/a(; 
Species Abundance Location Activity Duration of Stay 
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MONITORING PARAMETERS: BIRD OBSERVATION ?j)J1/o& 

Species Abundance Location Activity Duration of Stay 

« 

?Y ! 

12 f3tt71ifrLb/!/S ( rkfoq [p 
10 ~Io,~t.e{ ", (( 
(p~~ Notes: ,0 CtU1rUt2-h!ic fa f 1 Gr· e 0Jv{ 

~tt 3m~<MI~ "'ta~ ;15" f1:?vse. 
30~~ . 3(,1·~<I.?-; l~ 

2 &. "\,.;)- J. 
3 S'.I\O>V't £"l ~ 
G. D.C. . ~"l 

- j~ SvJa", 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 
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MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 
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MONITORING PARAMETERS: BIRD OBSERVATION q/?-5P~ 

Species Abundance Location Activity Du.ration of Stay 
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APPENDIXG 
NOAA 2002 PRE-RESTORATION MONITORING DATA 



NOAA 2002 Pre-Restoration Monitoring Data 

Restoration Site 
Vegetative Cover (percent) 

;:apeclH Transect 1 Transect 2 Transect 3 Transect 4 Transect 5 Transect 6 Transect 7 "'." 
Plants a1 a2 a3 Q4 a5 a6 a1 a2 a3 Q4 a5 a. a7 a1 a2 a3 a5 a6 a1 a2 a3 Q4 a5 a6 a7 a, a1 a2 a3 a. a5 a. a1 a2 a3 Q4 a5 a6 07 a1 a2 a3 Q4 a5 a6 (square melar) 

Sj)!I1i~I/lJIemfII<N' 0 0 1 90 90 40 0 0 0 35 18 0 0.5 0 85 20 0 0 0 0 0 0 0 0 0 60 0 0 65 45 55 40 0 0 0 85 60 3.5 25 0 0 80 60 35 0.5 22.5% 

~au.!rai. 37 7 0 0 0 0 45 0 1 0 0 0 0 7 0 0 0 0 15 20 30 20 25 5 37 0 5 100 0 0 0 0 100 100 70 0 0 0 0 15 15 0 0 0 0 14.5% ,.-- 0 85 0 0 0 0 0 60 80 0 0 0 0 0 0 0 0 0 40 10 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5.1% 
~·r;hlfsp/cala 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 60 05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14.1% 

Ar1emesla ""/!J~ 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0% 
Umonlum 'P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 45 0 47 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.2% 
Toxkorm.dr,ml8dic1ltlS 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7.7% 
SIlkomi. au,apa 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0% 

Total Plant Cover 46.6% 

Invertebrates Macroinvertebrate de~ty Ondividuals per square meter) j114""' ..... melor) 

Geuk""sisd_ .. 01010120016001500 0 0 0 0 180 140 10 0 0 120 15 69 0 0 0 0 0 0 1 150 0 0 54 67 40 78 0 0 0 5 67 42 92 0 0 0 39 105 1 19.9 
u.apugml~ (burrows) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 
N" .. lIfiu. obsolatus 0 o I 0 I 0 I 0 0 0 0 0 0 90 240 410 0 o 1240 130 312 0 0 0 0 0 0 0 0 0 0 87 400 100 420 0 0 0 15 120 31 60 0 0 0 218 352 128 18.6 

NOTE. These Iransects are not the same as those used In the 5 year post<anslruclion monitonng program. 



Reference Site 
Vegetative Cover (percent) 

Species Reference 1 Average 

Plants a1 I a2 I a3 I Q4 I a5 I a6 I a7 I a8 I a9 I a10 I a11 I a121 a13 (square meter) 
Spartina a/temiflora 88 I 25 I 95 I 32 I 55 I 85 1'001,00 I 90 1,00 I 50 I 45 I 12 67.5% 

Invertebrates Macroinvertebrate density (individuals per square meter) (114 square meter) 
Geukansia demissa 320 I 19 I 600 I 38 L 0 J 0 14001118011310116201 177 I 0 I 5 128.3 
Nassarius obsoletus 01301010113001010110001 1860101 172 101 0 83.9 

The reference sIte IS not the same as the reference site used In the 5 year post-construction mOnltonng program. 

Spartina aitemiflora height (first number is feet, second number is inches) 
Restoration Site 

Tl Tl T2 T2 T3 T3 T4 T5 T5 T5 T5 T6 T6 T6 T7 T7 T7 
Q4 a5 a4 a5 a2 a3 as a3 Q4 05 a6 Q4 a5 07 03 Q4 05 
4.5 4 4.' 6.10 • 2.5 3 2.1 • 4.5 2 4 4 3.3 5.4 • .. , 
4 3 3.11 ••• 4.5 3.25 35 2.5 • 2.5 1.5 3.1 2.65 2 4.' • 4.' 

4 2.5 6.4 4.11 2 1.5 6 22 4.' 2 3 4.2 6 3 •. , '.3 • 
2 3 • '.4 4.25 25 4 4 3 2.1 2.2 4.' 2.' 3.1 4.' 6.10 4.' 

3 3 '.1 ••• 55 3 , 3 2 3 2 4.6 • 25 4.7 ••• 4.11 

4.5 4 4.6 4.4 5 3 4.5 2.5 2.2 4.5 3 • 3 3 4.10 ••• '.6 

5 4.' 3.10 , .. 5.5 3.25 5.75 2.3 2.4 3.1 31 • 1.5 3.5 4.7 5.10 ••• 
4 3.5 4.' 2.10 2.5 2.5 4 4.' 2.5 3 3.5 3.2 4.' 1 5.2 6.3 4.' 

5.' 3.5 3.' '.4 '.1 2.25 6.25 • 3 3 4 '.3 4 3.2 4.5 '.3 ••• 
3 5 ••• '.1 5 1.75 3.5 3.2 1.6 21 3.7 • '.2 1.5 4.2 ••• '.3 

4.5 • 4.' 1.8 6.25 2.75 ••• , 3 3.5 3.' 3.1 4 1.8 4.8 '.7 ••• 
4 ~. 4.' 1.5 5.2 2 5 '.2 ••• 3.' 3.' 4.5 3.5 1.' 4.5 4.10 4.10 

4 3 3.11 1.' 5.75 2.5 5 • 3 3.2 4 • 4.' 1.' 5.5 '.2 4.' 

4 4 3.7 3.7 '.5 2 3.25 ••• 3 2.2 4.1 '.8 4.2 1.' 5.4 4.' 4.8 

3 • 3.3 2.2 5.5 1.5 5.76 '.1 • 3 4.2 '.2 4.1 2 5.10 6.3 • 
4.' 4 3.2 0.63 4.5 2.5 ••• 2.8 5.15 '.4 4.' 

••• 6 3.2 1.4 6.5 1.75 3.' 3 5.1 • 4.10 

4 3.' 2.4 0.91 6.25 2.25 3.75 1.7 5.15 • 4.7 

5 3 3.2 0.63 6 3 4 • 5.15 • 4.7 

4.' 3 4 4.' 5.25 2.5 ••• 1.7 5.1 4.10 4.9 

The reference site IS not the same as the reference site used In the 5 year post-construction mOnltonng program. 
Heights in bold font are flowering plants. 
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Reference Site 
Rl Rl Rl Rl Rl 
03 05 07 09 011 
4 U 4.1 • 4.' 

4 3.10 5 '.7 4 

4.2 4.' '.7 ••• ••• 
4.7 , 5.1 •. , • 
4 4.1 •. , • 4.4 

3.11 4.4 ••• ••• ••• 
3.' 4.' '.3 4.1 4 

4.5 4 6 '.4 '.7 

3.10 3.10 8 6.1 ••• 
••• 8.1 &.10 3.7 4.2 

4.' 3 ••• 8 4.10 

4.2 4.1 5 5.3 4.10 

U ••• 4.' '.7 3.5 

3.10 3.' '.3 5.11 • 
3.2 ••• ••• '.1 4.11 

3.' 3.7 3.6 4.7 '.1 

4.11 3 '.2 6.2 '.4 

'.7 ••• '.3 • ••• 
4.4 •. , '.2 '.4 4.11 

4.10 '.1 ••• 5.' 5.' 


