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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 Spartina alterniflora at
the restoration site increased from 93 cm in 2004 to 114 cm in 2006. The percent of Spartina 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
Phragmites by the boat ramp.

National Oceanic and Atmospheric Administration i
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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 1), 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
(Phragmites australis) 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 Phragmites was also a component of the project, and involved 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 (Spartina alterniflora) was planted in the intertidal zone at elevations from 2.5 to 4 feet
National Geodetic Vertical Datum (NGVD). Salt marsh cordgrass (Spartina patens) and spikegrass
(Distichlis spicata) were planted in the high marsh at elevations from 4 to 5 feet NGVD. Between the high
marsh and the upland, a coastal shoreline zone consisting of marsh elder (Iva frutescens), groundsel-bush
(Baccharis halimifolia), perennial ryegrass (Panicum amarum), and seaside goldenrod (Solidago
sempervirens) 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 (Panicum virgatum) plugs were planted in the upland to address areas that did not respond well to
seeding. Virginia creeper (Parthenocissus 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 Spartina alterniflora and also erected herbivore-exclusion fence and overhead string.
Dead shrubs in the coastal shoreline zone were also replaced and Spartina 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 Phragmites and other undesirable invasive vegetation to 10 percent or less of the
total restored area. Performance criteria also included 90 percent survival of Spartina alterniflora 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 24" and 25", of 2006, and the fall monitoring on September 28" and 29", 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 1 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 1



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

experienced birder (volunteer) 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).

Table 1. Monitoring Schedule.

Monitoring Parameter
Year | Season ) Nekton ,
Vegetation and Avian
Benthos
Spring
2004
Fall v v v
Spring v
2009 Fall v v
Spring v v
2006
Fall v il v
Spring ?
2007
Fall v ?
Spring v ?
2008
Fall v v 7

rJ

National Oceanic and Atmospheric Administration
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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 NGVD), the second quadrat was placed in the high marsh (4 to 5 feet NGVD), and subsequent
quadrats were placed in the low marsh (2.5 to 4 feet NGVD).

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 11 species were present within the sampled quadrats at the restoration site, seven of
which were planted and four which volunteered, including Phragmires. The coastal shoreline zone at the
restoration site was primarily vegetated with the planted species Iva frutescens, Panicum amarum, Solidago
sempervirens, and Spartina patens, while the marsh vegetation consisted almost entirely of Spartina
alterniflora, Spartina patens, and Distichlis spicata. Sea blite (Sueda linearis) and switchgrass (Panicum
virgatum) 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 Phragmites, Spartina alterniflora, Parthenocissus cinquefolia,
and Iva frutescens, while marsh vegetation consisted exclusively of Spartina alterniflora and Phragmites.

Table 2. Plant Species Observed in Sampled Quadrats.

Common Name Scientific Name Restoration Site | Reference Site
marsh orach Atriplex patula v
groundsel tree* Baccharis halimifolia v
spike grass* Distichlis spicata v
high tide bush* Iva frutescens v v
perennial ryegrass® | Panicum amarum ¥
Virginia creeper* Parthenocissus cinquefolia udl
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

*Species planted or seeded at the restoration site

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

Table 3 presents a summary of vegetative ground cover, including cover by Phragmites, 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. Phragmites accounted
for 0.3 percent of cover, representing a very slight decrease from the 2005 observation of 0.4 percent
Phragmites cover. Total native vegetative cover of quadrats at the reference site was 66 percent, with
Phragmites covering 14 percent of ground.

Prior to restoration activities, the upper elevations of the restoration site were dominated by Phragmites,
while lower elevations were either unvegetated, 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 Spartina alterniflora covering 22.5 percent of sampled quadrats and
Phragmites covering 14.5 percent of quadrats sampled. High tide bush, spikegrass, poison ivy
(Toxicodendron radicans), mugwort (Artemisia vulgaris) sea lavender (Limonium sp.), and glasswort were
also present, but accounted for relatively little cover.

Mean Spartina alterniflora height within quadrats at the restoration site was 114 c¢m, an increase over the
103 cm average height in 2005, which was also an increase over the 93 cm observed in 2004. In 2002, prior
to the restoration, NOAA staff measured Spartina alterniflora height at the restoration site, finding the mean
height of the remnant plants in the lower tidal elevations to be 116 cm. The mean height of plants in
quadrats at the reference site was 108 cm, similar to the 110 cm 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 Spartina alterniflora measured were

National Oceanic and Atmospheric Administration 6
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flowering, while at the reference site, 51.9 percent of plants sampled were flowering. Flowering data were
not collected in 2004 or 2005, so no comparisons are possible.

Table 3. Summary of Vegetative Ground Cover

Number Vehng:a ?i‘!;eg:; r::n d Mean‘ Percent Mean Total
Transect & Cover for All Species Yegetaive Gf°“'.‘d Percent
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 o 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 il 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
Spartina alterniflora height measurements and flowering status, are presented in Appendix B. Photographs
taken along each transect at the restoration site appear in Appendix C. Appendix G contains NOAA pre-
restoration monitoring of percent plant cover by species at the restoration site.

National Oceanic and Atmospheric Administration i
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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 Spartina 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 Atmospheric Administration 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 heteroclitus), striped Killifish
(Fundulus majalis), Atlantic silverside (Menidia menidia), and sheepshead minnow (Cyprinodon variegatus).
Grass shrimp (Palaeomonetes 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 Spartina alterniflora 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.

; Restoration Site Reference Site
Species (10 throws) (5 throws)
L Number | Mean Number Mean
Common Name Scientific Name Caught ABUAdAIcS Caught bl
Mummichog Fundulus heteroclitus 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 m?) 7.9 4.2
Grass Shrimp Density (shrimp per m?) 27.6 21.6

The length frequency distributions of Fundulus heteroclitus 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 Cyprinodon variegatus were caught during
the fall, and so these species were not plotted. Also, few fish were caught during the spring sampling event
(n=06), 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 2,
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Figure 5. Fish Length Frequency Distributions.
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4.0 BENTHIC MACROINVERTEBRATE 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. Macroinvertebrate 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
(Nassarius obsoletus, also known as [lyanassa 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.

Macroinvertebrate 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 11
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Overall, mean macroinvertebrate abundance at the restoration site was 63.3 individuals per quadrat, which is
substantially 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 snails at the reference site, as
most other macroinvertebrates occurred at both sites in relatively similar abundances. Ribbed mussels were
more than three times as abundant at the reference site than at the restoration site. The distribution of ribbed
mussels at the restoration site was generally limited to the lower edge of the low marsh, where Spartina
alterniflora existed prior to the restoration, whereas high densities of this species are present nearly
thoughout the Spartina alterniflora at the reference site. Ribbed mussels will continue to colonize the
restoration site, but it is unknown if they will ever approach the high densities observed at the reference site.
Species richness at both sites was six, though each site had one species not found at the other.
Macroinvertebrate diversity, as measured by the Shannon-Weaver Diversity Index, 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 Wiaon Ab“”d";‘“"e Megm Ab“”df}"ce
(per ¥ m°) (per % m®)
Mud fiddler crab Uca pugnax 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 T48.1
Rough periwinkle Littorina saxatilis 0.2 --
All 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 shoreline.

National Oceanic and Atmospheric Administration 12
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5.0 AVIAN 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.

52 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.

National Oceanic and Atmospheric Administration 13
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Table 6. Summary of Avian Monitoring Results.

Species Restoration Site Reference Site
Numberof| Mean |Numberof| Mean
Common Name Scientific Name Individuals | Abundance | Individuals [Abundance
Canada Goos Branta canadensi§ 50 1.3 132 34
Mute Swan| Cygnusolof 12 0.3 12 0.3
Mallard Anas platyrhynchog 4 0.1 17 0.4
Great Blue Heron Ardea herodias| 1 0.03 0
Little Blue Heron Egretta caeruled 1 0.03 0
Great Egret] Ardea albd 3 0.1 5 0.1
Snowy Egretl Egretta thula 2 0.1 2 0.1
Black-crowned Night Heron| Nycticorax nycficoa 4 0.1 0
Belted Kingfisher Ceryle alcyor| 2 0.1 0
Double-crested Cormorant] Phalacrocorax auritug 1 0.0 0
Herring Gul Larus argenratud 0 3 0.1
Great Black-backed Gull Larus marinus 0 1 0.03
Laughing Gull Larus atricilld 0 2 0.1
Ring-billed gull Larus deiawarensisi 0 68 1.7
Robin Turdus migratoriusi 1 0.03 0
Mourning Dove Zenaida macroura 8 0.2 0
Red-winged Blackbird Agelaius phoeniceus 19 0.5 0
Savannah Sparrow| Passerculus sandwichensi 2 0.1 0
Song Sparrow| Melospiza melodia 10 0.3 2 0.1
Goldfinch Carduels tristi 2 0.1 0
Northern Mockingbird Mimus polyglottos 3 0.1 0
Willow Flycatcher Empidonax trailli 1 0.03 0
Grackle Quiscalus quisculd 0 1 0.03
House Sparrow] Passer domesticus 15 04 0
House Finch Carpodacus mexicanus 4 01 0
Starling Sturnus vulgaris 0 86 2.2
All species| 145 37 331 8.5
Species Richness| 20 12
Diversity Index| 0.992 0.672

National Oceanic and Atmospheric Administration 14
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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 Phragmites 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
Phragmites 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 Phragmites. In 2002, prior to the restoration, only 47 percent of the site had
vegetative cover, nearly a third of which consisted of Phragmites. 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

Resource Monitoring Result Heséc;{:tlon Refgirtince ngf’?:?at:'zg tSc;te
Reference site
Percent Ground Cover (excluding Phragmites) 87.8 66 i
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 m®) 7.9 4.2 +
Mean Shrimp Density (grass shrimp per m®) 27.6 21.6 +
Benthi Mean Abundance 63.3 189.6 -
Macroinir;ng:brates Species Richness 6 6 =
Diversity Index 0.35 0.305 +
Mean Abundance 37 8.5 i
Avian Species Richness 20 12 +
Diversity Index 0.992 0.672 f

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 vegetative
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

National Oceanic and Atmospheric Administration 15
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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 collected 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 Spartina alterniflora 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

Percent Cover by Phragmites | 0.5 0.4 0.3

Vegetation ! :
Species Richness 12 11 11

Mean Spartina alterniflora height | 93 103 114
Mean Abundance | 21.6 NS 11.8*

Nekton Species Richness 3 NS 3*
Diversity Index | 0.337 | NS | 0.367"
Mean Abundance | 76.8 NS 63.3"

Benthic : : *
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.

National Oceanic and Atmospheric Administration 16



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

6.0 REFERENCES

Gleason, H.A. and A. Cronquist. 1991. Manual of vascular plants of Northeastern United States and
adjacent Canada, second edition. New York: New York Botanical Garden. 660; 783; 794-5.

Gosner, K.L. 1978. A field guide to the Atlantic seashore. Houghton Mifflin Co., Boston, MA.
329 pp.

National Oceanic and Atmospheric Administration, U.S. Fish and Wildlife Service, and New York State
Department of Environmental Conservation. 2002. Final Restoration Plan and Environmental
Assessment-Applied Environmental Services (Shore Realty) Superfund Site. September 2002.

Shannon, C.E. and W. Weaver. 1949. The Mathematical Theory of Communication. The University of
Illinois Press, Urbana, IL.

Weiss, HM. 1995. Marine animals of Southern New England and New York: Identification
Keys to common nearshore and shallow water macrofauna. State Geological and Natural
History Survey of Connecticut. Bulletin 115.

National Oceanic and Atmospheric Administration 17



APPENDICES




APPENDIX A
VEGETATION QUADRAT LOCATIONS AND ELEVATIONS




Bar Beach Vegetation Monitoring Quadrat Locations

Reference Site
Transect and Quadrat position
(transect lengths and quadrat locations as measured along a tape measure laid between the PVC end pipes)
Distance Distance
End northing easting Quadrat | from lower End northing easting Quadrat | from lower
pipe (m) pipe (m)
Tiup 240496.692 1079543.771 1 21.0 TBup 240917.997 1080339.707 1 14
T1low 240443.858 1079592.021 2 18.3 T8Blow 240865.224 1080350.428 2 6.1
3 13.8 T8 total length 16.0 m 3 0.7
T1 total length 22.07 m
4 T T9up 240863.950 1080015.822 1 18.5
5 09 Tolow 240794.065 1080028.913 s 14.8
T2up 240473.546 1079513.559 1 210 T9 total length 21.6 m 3 6.7
T2low 240411.422 1079547 602 2 184 4 0.5
3 15.8 T10up 240851.720 1079907.820 1 123
T2 total length 21.95 m
- 1T T10low 240792.253 1079905.867 2 56
5 0.5 T10 total length 19.0m 3 0.6
T3up 240471.818 1079476.992 1 176
T3low 240413.046 1079475.841 2 15.2
T3 total length 17.95 m - 28
4 49
5 0.6
T4up 240481.267 1079420.387 1 15.1
Tdlow 240425.061 1079411.027 2 12.6
T4 total length 17.50 m 2 8
4 54
5 0.5
T5up 240482.271 1079329.557 1 9.9
T5low 240444.181 1079324.130 2 7T
T5 total length 12.1 m C 59
4 29
5 0.7
Téup 240451.950 1079149.276 1 474
Télow 240317.391 1079242701 2 46.8
3 424
4 37.8
5 308
T6 total length 50.1 m 6 234
74 174
8 11.5
9 5.8
10 0.7
T7west 240359.023 1079164.397 1 26.7
T7east 240397.675 1079243.907 2 219
3 118
T7 total length 27.3 m 4 67
5 0.7
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2006 Bar Beach Vegetative Cover Data
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Transect 5

Transect

Transect 1 Transect 3 Transect 4 Transect 7

Quadrat | 1+ | 2 | 3 | « | 5 | + | 2 | 3 | 4[5 |1l 2| 3] 4]s 2 | 3 | 4|5 J1f 2] 38| 4 ]|s 2 | 30l a | &l 7! %] |lw] 1 | 2|3 | 4/[°35

56 76 130 128 111 1 116 142 113 9 148 118 74 3 91 139 145 83 151 140 159 178 101 144 124 67 16 43 154 51 187 135 122 105 123

32 158 G4 140 80 56 140 121 129 81 154 a7 137 24 136 K] 21 114 139 151 113 74 131 103 __92 32 96 121 100 160 149 113 120 142

_5 166 76 137 149 28 130 135 27 76 158 149 3 21 183 15 147 121 150 183 98 71 147 106 B0 14 N 178 104 183 181 112 121 142

a7 120 9 164 107 65 132 148 109 82 126 139 114 29 121 kId 113 86 157 186 77 3 150 114 18 33 85 187 79 1687 134 95 116 189

36 | 60 | 79 | 150 | a7 56 | 125 | 174 [ 103 | 150 | 1sa | 67 2 | 15| 20 87 | 106 | 128 | 191 100 | 84 | 182 | 123 | 7| @ 9 [ 126 | 129 [ 102 | 152 | 75 | 15 | 13

57 101 141 143 Q!;_i‘l_ 167 150 104 153_' 123 137 32 118 72 123 115 139 179 99 161 149 89 36 52 44 158 203 112 78 96 55

34 B0 149 114 139 173 138 93 169 146 121 43 163 99 99 _&i 159 111 162 127 47 L 102 3 161 206 187 115 121 118

36 102 139 40 65 104 119 87 152 124 147 76 164 §2 123 83 135 123 95 109 142 144 B0 16 188 160 94 492 75 144 133

46 81 163 b8 79 106 145 83 170 128 144 68 152 46 B2 113 164 114 13 155 83 81 79 13 103 142 179 190 62 101 188

93 | 160 | 98 104 | 119 | 75 o7 | 132 | 133 [ 1s 68 | 166 | 185 70 | 119 | 130 | 110 75 | 188 | 87 | 82 [ 56 | 13 | 175 | 146 | 199 | 137 | 110 | 135 | 145

100 | 146 | o4 13 | 126 | 128 97 | 140 | 180 | 157 105 | 143 | 13 o | o8 | 131 [ 2 122 | 117 | 90 [ 103 [ 59 | 10| 11a [ 173 | 18 | 163 | 111 [ 138 | 149

130 140 102 120 137 137 82 158 178 152 B2 153 18 102 895 127 17 128 j!_ 0 72 66 B2 160 181 152 220 147 137 194

13 | 136 | 116 143 | 133 | 106 123 | 12 | 183 | a7 126 | 43 | 12 156 | 107 | 156 | 126 183 | 111 | os | 76 |45 | 8| 110 e ] e [ 37| o7 | 11a | 158

8s | 148 | 103 133 | 139 | 83 11 | 206 | 154 | 143 9 | 70| 70 136 | 17 | 129 | 167 97 | 164 | 81 | 79 [ 18 [ v7 | 1a4 [ 202 | 192 | 30| o6 [ 119 | 150

104 150 131 91 157 61 109 139 184 86 91 25 148 161 127 14 151 104 130 134 119 28 42 134 183 190 18 118 93 B6

172 154 102 101 157 82 113 144 177 64 65 55 1713 104 101 106 206 113 141 134 122 33 43 175 128 65 153 107 102 95

112 169 60 162 144 115 118 170 145 98 161 86 126 112 116 187 105 158 116 106 45 52 164 129 54 175 113 112 156

g2 | 1 | & 122 | 169 | 119 138 | 138 | 160 | 142 | 175 99 | 85 | 135 | 42 90 | 53 [ 132 | 103 [ 26 | a0 | 124 | 62 | 134 | 100 | 114 | 116 [ 107

103 178 132 118 137 144 120 162 168 139 74 179 85 68 a7 183 104 35 77 112 55 61 126 133 192 120 145 123 184

100 | 161 | 127 66 | 134 | 137 128 | 156 |_142 75 | 142 122 | 93 | 100 | 196 14 | 7| a8 | 130 [ s7 | 31 ] 1se | 126 | 131 | 16 | 11 | 25 [ 152
Quadrat | 1 2 3 1 2 3 4 1 2 3
203 126 57 123 23 B85 128 161
145 | 105 s6 | 148 | 18 | 117 [ 116 | 143
1w | 41 | 149 | a8 | o4 | 13 | 26
136 14 42 129 132 78 188 QS_‘
123 | 19 a7 | 125 | a8 | 80 | 106 | 188
120 | &8 a3 || aa| 71| 119 | 138
w0 | 7 a4 | 16 | 35| 87 | m2 | 120
106 na B1 155 84 147 152 128
139 168 94 157 81 g5 188 169
128 | 146 g1 | 178 | 104 | 104 | 196 | 158
145 | 148 61 | 163 | o6 | 149 | 160 | 160
124 | 153 ga | 176 | 110 | 108 | 170 | 143
128 157 27 164 106 122 135 104
142 139 75 161 22 87 ’Lﬂ 85
151 17 64 163 21 88 103 32
46 | 116 3 | 124 | 20| 83 | 84 | 126 |
63 132 58 150 128 112 B2 128_
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102 139 63 138 B8 150 121 B0
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Measurements in bold font represent flowering plants
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Restoration site-view of transect 2 from upland end.
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Restoration site-view of transect 4 from upl;‘md end.
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Restoration site-view from boat ramp.
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Paired horseshoe crabs on peninsula at restoration site, May 2006.
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Locatisn Date ‘Water Depth (em)| Time of High Tidey Sample Time
Spring 2006 Fish

Data Restoration, naar

T4, high marsh S/24/06 40 ;35 AM 10:49 AM

Species Fundulus Pagleomonetes
haterochitus Funduius ma[alfs Menidla renidia 3p.

Total Caught { 0 0 ]

Length {mm) 21
2

23

24

100

181

102

103

104

105

106

107

108

109




Spring 2006 Fish

Location

Date

‘Water Depth {cm)

Time of High Tide|

Sample Time

Data

Restoration, on
T5. high marsh

5/24/06

pil

9:35 AM

10:41 AM

Species

Fundulus
hetercclitus

Fundulus majalis

Total Caught

3

]

Menidia menidia

Paeleomonelos
Sp.

[

5

{_ength (mm) 21

prd

23

24

25

26

27

28

28

30

31

3z

33




Spring 2006 Fish

Data

Location

‘Water Depth {cm)

Time of High Tide]

Sample Tima

Restoration,
between TE and
TS high marsh

5/24/06

9:35 AM

10:32 AM

Species

Fundulus
helerochifus

Total Caught
Length (mm} 21
s

e
24
2%
26
27
24
29

[

Fundulus majalis
[

Menidia menidla

Paelsomonates
sp.

3

30
3
3z
3

100
167
102
103
104
145
106
107
108
109




Location Date Water Depth {cm)| Time of High Tide| Sample Time
Spring 2006 Fish

Tata Restoration,
between T4 and S/24/06 ;] 935 AM 11:19 AM
T5, low marsh

Specias Fundulus Paeleomonatas
pec hetarachitis Funduius majalis | Menidia menidia sp.
Total Caught| 1 1] 0 a5

Length (mm) 21
22

23
24
25
25
27
28
29

30
)
2
a3
4
35
38
a7
a8
39

40
4
A2
43
44
45
46
47
48
45

50
51
52
53
54
55
56
57
58
58

(1]
&1
62
€3
64
65
&6
&7
1]
1]

70
m
72

01
102
103
104
05
108
107
108
109




Location Date Water Depth (cm}| Time of High Tide| Sample Time
Spring 2006 Fish

Data Restoration. near
TS, low marsh 5124/06 75 9:35 AM 11:26 AM
edge

Specles Funduius Pasiaomonstes
pes heteroclitus Fundulus majalis | Manidia menidia sp.

Total Gaught [*] 0 ] 27

Length {mm} 21

2

23

24

25

26

27

28

29

30

<l

100

104

102

103

104

105

106

107

108

103




Spring 2008 Fish
Data

Location

Date

‘Water Depth (cm)

Time of High Tide|

Sample Time

Restoration, near
T3, low marsh

b/24/06

935 AM

11:08 AM

Spacies

Fundulus
haterociitus

Fundulus majalis

Menidia menidia

FPasleomoneles
Sp.

Total Caught

[

]

[1]

32

Length (mm} 21
22
23
24
25
25
27
28
2%

30
k1
3z
a3
M
35
s
a7
38
38

30
4
&2
43
4
45
46
47
48
49

50
5
52
53
54
55
56
57
58
59

60
61
62
63
64
65
66
67
63
ef




Spring 2006 Fish

Data

Location

Date

‘Water Depth (¢ih)

Time of High Tide

Sampls Time

Restoration,
between T1 and
TZ, low marsh

5724106

9:35 AM

10:55 AM

Species

foge
Funiduius
haterociitus

Fundulus majalis
[

Total Caupht

o

Menidia menidia

Pasieomonsles
5p.

4]

7

Length (mm) 29

2
23
24
25
26
27
28
29

30
3N
32
33

100
101
102
103
104
108
108
107
108
109




Spring 2006 Fish

Location

Date

Water Depth {cm)

Time of High Tide

Sampie Time

Restoration,
peninsuia T6,
outer

5/24/C8

%35 AM

10:13 AM

Species

Furdulus
helerociitus

Fundulus mejalis

Total Caught

0

']

Menidia mernidla

Paelecmoretes
5P,

3

Length (mm} 21

100

101

102

103

104

105

108

07

108

109




Spring 2006 Fish
Data

Location

Water Depth (cm)

Time of High Tide|

Sampie Time

Reslaration,
peninsufa on T6
inner and

5724406

25

9:35 AM

9:50 AM

Specles

Funduius
hetaroctitug

Fundulus majalis

Menidia rmenidia

Paglacmonetes
9.

Total Caught

]

1

[]

5

Length {mm) 21
2

23
24
25
26
27
28
29

30
N
3z
33
34
35
36
37
38
33

[+
41
42
43

101
102
103
104
108
108
107
108
10a




Spring 2006 Fish
Data

Lacation

Water Dapth (em)|

Time of High Tide

Sample Time

Restoration.
peninsula TV

5724106

9:35 AM

9:58 AM

Species

Fundulus
heteroclitus

Total Caught

1

Fundulus majalis
[1]

Menidia menidia

Paelecmonetes
sp.

4]

21

Length (mm) 2%
2

2
24
25
26
v
il
29

L
3
2
33
kE
5
36
37




Spring 2006 Fish

Data

Location

Date

Water Depth {cm)|

Yime of High Tide

Sampie Time

Reference, near
T8, low marsh

S/24/08

2]

9:35 AM

1206 PM

Species

Fundulus
heleroclitus

Fundulus majalis

Menidia manidia

Pagleomonates
p.

Caminug meenas

Total Caught

0

[]

1]

3

1

Length {mm} 27
22




Location Data Watar Depth (cm)| Time of High Tide; Sample Time
Spring 2006 Fish
Data Reference,
batween T8 and 5i24/06 50 9:35 AM 1218 PM

15 low marsh
Species Fundulus Pasigomoneles

heterociitus Fundulus majalis | Menidia menidia sp. Carcinus maenas
Total Caught a Q 63 1

Length (mm) 21
22

23
24
25

100
101
102
102
104
105
106
107
108
109




Spring 2006 Fish
Data

Location

Data

Water Depth {cm)

Time of High Tide|

Sample Time

Reference
between T8 and
19 mid marsh

B/24/06

|

935 AM

11:54 AM

Species

Fundulus
heferaclifus

Total Caught

[

Fundulus majalis
[1]

Paalgomanetes
sp.

Menidia menidia
o

2

Length (mny) 29
2
23
24
25
26
27
28
23

30
31
32
33
34
a5
36
37
38
38

40
41
42
42
44
45
45
47
48
43

S0
51
52
83
54
85
56
57
58
&3

Ll
&1
62
63
&4
53
&6
&7
&8
53

i
71
72
73
74
75
T8
77
78
78

Ba
a1
B2
a3
64
BS
86
87
&8
&3

90
a
9z
2a
94
95
86
97
88
99

100
10
102
103
104
105
106
107
108
109




Spring 2008 Fish
Data

Location

Date

Water Depth (cm)

Time of High Tide|

Sample Time

Reference
betwean T9 and
T10 mid marsh

5124505

43

9:35 AM

11:44 AM

Species

Funduifus

Fundulus majatis

Menidia manidia

Paeleomonetes

sp.

Total Gaught

[

[}

[1]

S

Length (mm) 21
22
23
24
25
%
27
28
29

30
a
32
a3

100
Tt
102
103
104
105
106
107
108
109




Spring 2006 Fish
Data

Location

Date

Water Dapth (cm)

Time of High Tide|

Sample Time

Reference
between Td and
110 low marsh

kL

9:35 AM

1224 PM

Species

Fundulus
heteroclitus

Tetal Caught

[

Fundulus majails

Menidia menidia

Paaisomonetes
sp.

[}

"]

2

Length (mm) 21
22

23
24
25
26
27
28
29

30
3
2
33
34
35
361
ar
a8
33

30
41
42
42
44
45
46
47
48
43

50
a1
52
53
54
S5
56
57
58
&9

&0
&1
62
63
64
L)
66
&7
58
69

Ta
kAl
72
7
T4
75
76
77
7a
79

a0
81
82
a3
84
a5
L1
a7
ag
89

LD}
H
92
EE]
94
35
95
97
k1]
98

100
i
102
103
14
105
106
107
108
109




¥Fail 2008 Fish Datal

Loeation

‘Water Depth {cm))|

Time of High
Tide

Sample Time

Restoration sie,
near TS

9/28/08

70

25T PM

2:40 PM

Species

Fundulus
heteroclitus

Menidia menidia

Total Caught

Fundulus majalis
1

a

Cygrinadon
variegats

Pgaleomonstas
8

0

12

nr...j_l

Longth (mm} 21

22

23

24

25

108




Fall 2006 Fish Data|

Location

Wate: Dapth {cm

Tieme of High
Tids

Sample Tine

Rastoration she,
peninsula

Bi28/06

60

257 FM

250 PM

Specles

Fundulus
hateroclifus

Total Caught

3

Fundulus majaiis
0

Cyprinodon

Paelsomonetes
S0

Menidia msnidio
1

variegatus
[]

i

Length (mim) 21
22
23
24
25
26
27
8
29

0
H
32
33
34
35
i
37
k]
38

40
41
42
43
44
43
46
47
43

104
109
108
107
148
109




Leaatian

Date

Watar Depth (em)

Time of High
Tide

Samphe Time

FaH 2006 Fish Data

Restoration site,
on peninsule

9/28/08

€0

257TPM

3:00 PM

Species

Fundufus

Total Caught

halerschitis
3

Fundulus majefis
3

Cyprinodon

Pseieomoneles
sh

variegalis
0

Length {mm) 2t
2

23

4

25

%

27

28

29

3

k3l

a2

33

4

35

38

7

38

38

103
104
105
106
107
108

109




Fall 2006 Fish Data

Location

Dats

Watar Depth (cm)

Téme of High
Tide

Sampis Time

Restoration sie,

on pennsula

8R28/06

56

2:57 PM

310 PM

Speciss

Funduius
helsrociitus

Menidia menidia

Cyprirodon

Paeigomonelss
sp. |

Total Caughi]

1

Fundulus maiaiis
0

variegatus
Q

7

Leagth (mm) 21
22

109




Levatlon

Date

Watst Dapth {om)

Time of High
Tide:

Ssmple Time

Fall 2008 Fish Data

Restoration site,
between T4 and
T8

9/28/06

70

257PM

320PM

Spesies

Fundulus
helerociius

Menidia menidia

Cyormnodon

Paeieomonates

sp.

Total Caught

2

Fundulus majalis
0

[1]

[F

Length (mm} 21

h1t:]




Fall 2004 Fish Data

Location

Dats

‘Water Dapth [cm|

Time of High
Tide

Sarnple Time

Restoration site,
near T4

8128/06

70

257 PM

330PM

Speciss

Fundulus

Fundulus majalis

Cyprinador

Paeleomonstes
50

Total Caught

Menidia menidia
0

van'gai’us
[]

21

Length {mm) 2%

23




Fall 2006 Fish Data

Loestion

Date

‘Water Oepth (o)

Tima of High
Tide

Sample Time

Restoration site,
botween T3 and
T4

9128/06

45

257TPM

340PM

Species

Fundulus
heterocitug

Total Caught

12

Fundulis majalis
[

Menidia rrenidia

Cyprinodon

Paslecmoneles
3p.

variegahis
0

[F

Length (mm) 21
2

23
o]
5
6
k1
28
29

30
H
32
33

108




Fall 2006 Fish Datal

Location

Date

Water Depth (sm)

Tima of High
Tide

Sample Tima

Rastoration sita,
near 13

0/28/08

60

257PM

4.00 PM

Species

Fundulus
hetervchius

Fotal Caught

5

Fundulug majalis
Q

Menidia manidia

Cyprinodon

Pasleamonetes
sp,

vanegahis
0

20

Length (mm) 21

109




Fall 2006 Fish Data

l-ocation

‘Watar Depth {em)

Tims of High
Tide

Sample Time

Resloraton site,
hatwsan T3 and
T2

9728106

40

2:5T PM

4:10PM

Species

Fundulus

Cyprinadon

Pael¢omoneles
S0

Total Caught

heterociitys
K]

Fundulus majalis
12

Menidia menidis
3

varegatus
0

28

Length {mm) 2%
22
23
24
%
26
27
28
2%

105
106
107
108
109




Fall 2006 Fish Data

Location

Water Depth (om)|

Time of High
Tide

Sample Time

Rastoration site on|
T2

9/28108

40

2:57 PM

4:30 PM

Spacies

Fundulus

Cyprinodon

FPaeleomoneles
SR,

Total Caught

heterachius
4

Fundulus majefis
5

Menidia menidia
0

vanegalus
Q

15

Length {mm} 21
22
23
24
25
26
27
28
29

30
H
32
33
34
35
k-3
7
38
33

40
41
42
43
44
45
46
47
48
49

50
91
52
53
54
5%
56
57
54
5%

60
61
6z
63

100
101
102
103
104
105
105
107
108
108




Fall 2606 Fish Data

Lacation

Data

Viatar Dapth {cmk

Time of High
Tide

Sample Time

Reference site,
near T16

0/28/06

40

257 PM

445 PM

Species

Funduius

Total Caught

heterociftus
4

Funduius majalis
2

Menidia menidia

Cyprinodon
vanegatis

Pasieomonsias
Sp

2

Lengih {mm) 21

100

102
103
104
105
108
107
108
109




Fali 2006 Fish Data

Location

Date

Water Dopth {cm)

Tima of High
Tida

Sample Tima

Reference sito,
near T1)

0/28/08

30

2:57 PM.

4:55 PM

Spacies

Fundulus
heterochitus

Fundujus majafis

TFotal

1

1

Menidia menidia

0

Cyprincdan
vanegats

Paaleomanetes

5p.

1

0

Langth (mm) '21

107

108

109




Location

‘Water Depth {cm)

Time of High
Tide

Sample Time

Fall 2006 Fish Data

Reference site
beiween T10 and
19

9/28/06

25

257PM

5:00 PM

Speacies

Funduius

Total Caught

heterociitus
2

Funguius majalis
0

Menidia menidia

Cyprinodon

Pagleomoneles
sp.

varegsatus
[]

tength (mm) 21
2

23

24

25

100

102
1023
104
105
108
107
108
108




Fall 2006 Fish Data

Lecation

Data

Water Depth {cm))

Timea of High
Tide

Sample Time

Refarence site,

near T9

128106

30

Z57PM

S05PM

Species

Funduius

Total Caught

heterocitus
2

Fundulus msishis
2

Cyprinodor

Pasigomonstes
.

Meniia menidia
Q

vareqatus
0

]

Lanath imm) 21
2

23
24
25
-
27
28
20




Fafl 2006 Fish Data

Leeation

Date

Water Dopth {sm)

Time of High
Tide

Sample Tire

Reference site,
near 79

S/28/06

&G

257 PM

512 PM

Spagies

Funduius
helgrocitus

Total Caught

)

Funduius majalis
]

Cyprinodon

Pazelecmonefes
5p.

Menidia manidia
[1]

variegatus
[

T

Length (mm) 21
22

23
24
25
28
27
28
29

30
3
32
33
34
35
38
7
38
39

49
4
42
43
44
43
45
47
43
49

56
51
52
53
54
55
56
57
58
58

&0
61
&2
&3
64

104
106

107
108
109




APPENDIX E
BENTHIC MACROINVERTEBRATE FIELD DATA




Bar Beach benthic monitoring data

Spring 2006

Rastoration site

Raference site

Asian shora crab

Green crab

Margh snail

52

108

24

354

61

54

144

253

Rough periwinkla

46

439

1108] 183

rrid

1"

142

38

34

33

65

53

38

142

226

432

119

1179] 384

ik

219 165] 11

Fali 2006

Ribbed musss!

Fiddler crab burrg

Asian shore erab

Green crab

Rough geriwinkle

not sampled dus
to heavy raing




APPENDIX F
AVIAN FIELD DATA




MONITORING INFORMATION

Date of Monitoring  / Q /?/O S

Time of Monitoring Began: G:30 an.

Concluded: [[2 AN

Tide High Tide / Ebbing // Flooding

(please circle one)
Predicted low and high tides:

Time of tidal measurements:

Nearest tidal station:

Weather 70 /l/ V\/@ 5-10 clear

(temperature, wind, precipitation)

rame.aitiaion. M NOLMANDIA ~ NISAS

Type of Monitoring Pre-Construction

(please circle one)
As-built (4-5 weeks)

Annual Post-Construction: Year 1 @)/ 3/74/5

Parameters Measured Vegetation

(please circle all that apply)
Sediment

Benthic Invertebrates

Other (please describe):

| M
Photo Monitoring Conducted? Yes/No
(please indicate station codes)

—

. Video Monitoring Conducted?  Yes @
(please provide brief description)




MONITORING PARAMETERS: BIRD OBSERVATION  / 3 / ?/O 5

Species Abundance Location Activity Duration of Stay

Corend, C{?/&f’ ( mved hva 1‘:47 (5 meé;

mw//m"ﬂ( 5 mc/p(’ _sfr'a/ﬂ/ﬂ 4 [ S mmote s
by . Starims | 25 Flying bort | freeding | |Smmts
Zong Spareed| | S T B puniten

QIQ?&/@Z;(// INEY mud fredins | (S A
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(5 Cuide Geese . "
50 E?.UIC’IO’ os N égofa/fndf%{(j 5
10 Fart A Gl & Harbor

b Vw.a»”‘"“/

2 ite Swa



MONITORING INFORMATION

Date of Monitoring /Q/Q/Oj

Time of Monitoring Began: 9 3 BOAM
Concluded: {(9 “AM

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

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station;

Weather 340 y\.//\/\r\/@ (O C/oua/?,

{(temperature, wind, precipitation)

?::gietoarf(fsi)liation) M . NU\{MANb WA (\I SAS

Type of Monitering Pre-Construction

(please circle one)
As-built (4-5 weeks)

Annual Post-Construction: Year 1 [2)/ 3/ 4/ 5

Parameters Measured Vegetation
(please circle all that apply)

Sediment
. Benthic Invertebrates
Other (please describe):

-y

Photo Monitoring Conducted? Yes @
(please indicate station codes)

.

. Video Monitoring Conducted? Yes@_o/
(please provide brief description) -




MONITORING PARAMETERS: BIRD OBSERVATION /& / /R /Oj

Specics Abundance Location Activity Duration of Stay

SOM ?ﬁﬂfm‘«f 3 Grasses ﬁl?:ﬂtv'? 1) imorkes

Notes: ’ Gr&d’& Hf('DV'\ kll\ée\?& G\}[ Fafk/h Zﬂl
l' BFeII&UD m ﬁ Sl\é( SMH( (e ig %J\:/ld I fOV\I /
| '[ﬂfon(ﬁ hawk 75 £u-Stadk

\ PC’EEC'\‘:'“&’ P/amc\




MONITORING INFORMATION

R Y 21105

Time of Monitoring Began: 44 54m

Concluded: ]'(2'15 AA
Tide High Tide / Ebbing @ Flooding

(please circle one)

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station:

Weather 25° AW @ 5-10 (Loond

(temperature, wind, precipitation)

?:;rlrll:o:tgfsi)liation) /\A. A/ DWND \A \ NSA S

Type of Monitoring Pre-Construction
(please circle one)

As-built {4-5 weeks)

Annual Post-Construction: Year | @/ 3/4/5

Parameters Measured Vegetation

(please circle all that apply)
Sediment

Benthic Invertebrates

Birds . c

Other (please describe):

Panid E I
Photo Monitoring Conducted? YCS(NO/ ‘
(please indicate station codes) .

o

. Video Monitoring Conducted? Yesé\lo/
(please provide brief description)




S

MONITORING PARAMETERS: BIRD OBSERVATION /a"/o?//oS

Species

Abundance

Location

Activity

Duration of Stay

&

b /& / Notes:

34 5

J

Ml Sy — Ha kb
°§ e ﬁ%éﬁe =
o oD
wam ;6&




MONITORING INFORMATION

Date of Monitoring /& /80/05

Time of Monitoring Began: JOAM
Concluded: /- 30D

- ——
Tide ' VQf High Tide / Ebbing / Low Tide / Flooding
(please circle one) :

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station:

Weather 400/\}\/\}@'8‘25 ﬁ)r’lﬂﬂ_

(temperature, wind, precipitation)

x;n:iet,ogf{fsi)iiation) M,‘ I\\OKM&NB \.A ( N Sk S

Type of Monitoring Pre-Construction
(please circle one)
As-built (4-5 weeks)

Annual Post-Construction: Year 1(2\/ 3/74/75

Parameters Measured Vegetation
(please circle all that apply)
Sediment

Benthic Invertebrates

Birds

-

Other (please describe): 8

Photo Monitoring Conducted? Yes § No
(please indicate station codes)

D

. Video Monitoring Conducted? Yes fNo
(please provide brief description)




MONITORING PARAMETERS: BIRD OBSERVATION / g /30/0’5

Specics

Abundance

Location

Activity Duration of Stay

S| ©

Lo lundin i ‘""“- i Tl g el b e b Biog 1t Yl syl .
T e e e e e R e N

Mwazes A0 Ko

42 QO(JLR

Cawazﬂw&w;

78 Ru«%wgug (P*J&M 5{57['

&l &a@z&%ﬁmyn



MONITORING INFORMATION

Date of Monitoring / - ‘? —Oé
Time of Monitoring Began: QhM

Concluded: 7 r3(} oy
-
Tide ' High Tide / Ebbing { Low Tide / flooding

(please circle one)

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station:

Weather 390/5—7,(;.(;&[/_5}/” 1 ?_

(temperature, wind, precipitation)

?::;itogg)liation) M - NOKM&N DIA, NSAS

Type of Monitoring Pre-Construction

(please circle one)
As-built (4-5 weeks)

Annual Post-Construction: Year 1| (a 3/74/5

Parameters Measured Vegetation

(please circle all that apply)
Sediment

Benthic Invertebrates
Bird
Other (please describe):

W

Photo Monitoring Conducted? Yes(l\p
(please indicate station codes)

Video Monitoring Conducted?  Yes /(I-\Io/
(please provide brief description}




MONITORING PARAMETERS: BIRD OBSERVATION / /c? /)é

Species Abundance Location Activity Duration of Stay

S| &

: f ﬂﬁ@.ﬁﬂ.@&[ﬁé I IOU\] l&f’,‘{(‘as_g 5’ t’fpu;gl LE) Mmdlli‘(- '




MONITORING INFORMATION

Date of Monitoring /-—/0-—0 éj

Time of Monitoring Began: 930 Am
Concluded: ‘

Tide ' High Tide / Ebbing @;ow Tide” 1y Flooding

(please circle one)

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station:

Weather 49\0/5“‘0\#\;)'* NNN SUVM%

(temperature, wind, precipitation)

ame, sttty . NORMAND . NSAS

Type of Monitoring Pre-Construction
(please circle one)

As-built (4-5 weeks)

Annual Post-Construction: Year 1 @f 3/4/5
T

Parameters Measured Vegetation

(please circle all that apply)
Sediment

Benthic invertebrates

Birds

Other (please describe):

L,

Photo Monitoring Conducted?  Yes !@ !
(please indicate station codes) :

[ =

- Video Monitoring Conducted?  Yes{ Nog
(please provide brief description)




MONITORING PARAMETERS: BIRD OBSERVATION  /, /U/Ué

Species Abundance Location Activity Duration of Stay

S| &

Mote Swan Q 1J:Emnx%e,4Qoaﬁqi IS wnmses

1'}(4 (Q Notes: [ Dc. Corwon aﬂt HOL(L)OF' ﬁlg mﬁf ;

6l { Bk
Conada , Stav i av
G GteSQF s, ever= f,ge(uégjm . J‘_,Mi

| Peregrne™> 1L py | Tish Crow




MONITORING INFORMATION

Date of Monitoring //4/0 é'

Time of Monitoring Began: /{30
Concluded: 2} 0.4
X 4 e

Tide - High Tide / Ebbing Low Tide / Flooding

(please circle one)

Predicted low and high tides:
Time.of tidal measurements:

' _ Nearf:st tidal station:
Weather 480/%(1(/'&1404/@‘,0% WW—L
(temperature, wind, precipitation)
Monitor(s) _
(name, affiliation) M l\' O MAND lA ! NSAS

Type of Monitoring Pre-Construction
(please circle one)

As-built (4-5 weeks)

Annual Post-Construction: Year 1 (5)/ 3/4/5

Parameters Measured Vegetation

{please circle all that apply)
Sediment

Benthic Invertebrates

{

Other (please describe):

Photo Manitoring Conducted? Yes /No
(please indicate station codes)

PN
. Video Monitoring Conducted?  Yes )@o/
(please provide brief description)




MONITORING PARAMETERS: BIRD OBSERVATION / / 4/06

Species Abundance ~Location Activity Duration of Stay

Sk &

M: SN Swano | 2 Goveas slons, | | Smiutes

gwi wos:_| Cust i Bodl 6.0 - Had
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MONITORING INFORMATION

Date of Monitoring //39-/96

Time of Monitoring Began:  §.4 S .AM
Concluded: 4 :3 0O _Aan

Tide : High Tide //)Ebbing / Low Tide / Flooding

(please circle one)
Predicted low and high tides:

Time of tidal measurements:

Nearest tidal station:

Weather AR50 AJ@5-10/ Cleay
(temperature, wind, precipitation)

Monitor(s)

(name, affiliation) AA ND KMAND(A | I\J SA S

Type of Monitoring Pre-Construction
{please circle one)

As-built (4-5 weeks)

Annual Post-Construction: Year 1@{ 3/4/5

Parameters Measured Vegetation
(please circle all that apply)

Sediment

Benthic Invertebrates

Other (please describe):

P
(
Photo Monitoring Conducted?  Yes @
(please indicate station codes)

- Video Monitoring Conducted?  Yes @
(please provide brief description) ,




SWe.

MONITORING PARAMETERS: BIRD OBSERVATION  / /2 z /0@

Species

Abundance

Location

Activity

Duration of Stay

Beled Kueioher
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MONITORING INFORMATION

Date of Monitoring }/j/)@

Time of Monitoring Began: 4 M
Concluded: <7 3 O g an

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

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station:

Weather 522 ssw/f CEEAN

(temperature, wind, precipitation)

Monitor(s)
(name, affiliation) M NO KMAND\A / [\JSA S
Type of Maonitoring Pre-Construction

{please circle one)
- As-built (4-5 weeks)

Annual Post-Construction: Year 1(’; Y 3/ 4/ 5

Parameters Measured Vegetation
(please circle all that apply)
Sediment

Benthic Invertebrates

Other (please describe):

AN
7
Photo Monitoring Conducted?  Yes @
(please indicate station codes)

i
¢
i
i

e T

Video Monitoring Conducted?  Yes f@
(please provide brief description)

ML g e e




MONITORING PARAMETERS: BIRD OBSERVATION 2 ﬁ /OQD

Species

Abundance

Location

Activity

Duration of Stay

S

e




MONITORING INFORMATION

Date of Monitoring QJ 7/0@

Time of Monitoring Began: q 20 AM
Concluded: 0 AM

S
—
Tide High Tide / Ebbing /w Flooding

{please circle one)
Predicted low and high tides:

Time of tidal measurements:

Nearest tidal station:

Weather 37“ N(\//\/@IO /CQQ@/‘)

(temperature, wind, precipitation)

Monitor(s)
(name, affiliation) MNOKMAND\A | NSA S
Type of Monitoring Pre-Construction

{please circle one)
As-built (4-5 weeks)

Annual Post-Construction: Year lﬁ/ 37475

Parameters Measured Vegetation
(please circle all that appty)
Sediment

Benthic Invertebrates

I

Other (please describe): ] ?

— A 1

Photo Monitoring Conducted?  Yes @ E
(please indicate station codes) s

- e r,

Video Monitoring Conducted?  Yes @
(please provide bnief description)

AR e e




MONITORING PARAMETERS: BIRD OBSERVATION Q/ 7/0 é

Species Abundance Location Activity Duration of Stay

Sda |
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MONITORING INFORMATION

Date of Monitoring ah(g lO(D

Time of Monitoring Began: 11.20 Am
Concluded: |2 pm

Tide : High Tide /A Ebbing / Low Tide / Flooding
{please circle one)

Predicted low and high tides:
Time of tida] measurements:

Nearest tidal station:

Weather 520 S@ IO C&d/\j

(temperature, wind, precipitation)

Monitor(s)
(name, affiliation) M NORMANDIA , NSAS
Type of Mouitoring Pre-Construction

(please circle one)
: As-butlt (4-5 weeks)

Annual Post-Construction: Year I(; /37475

Parameters Measured Vegetation

(please circle all that apply) B
Sediment &
Benthic Invertebrates - "
Other (please descnbe): _ i

~

Photo Monitoring Conducted?  Yes @ [t

(please indicate station codes) 1

Video Monitoring Conducted?  Yes @

(please provide brief description) i*




MONITORING PARAMETERS: BIRD OBSERVATION 02//&/06

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring 5 /7/O®

Time of Monitoring Began: D 30 Am
Concluded: _{(J AM

Tide High Tide / Ebbing /@ Flooding

(please circle one)
Predicted low and high tides:

Time of tidal measurements:

Nearest tidal station:

Weather HUPNWEO S Cleac

(temperature, wind, precipitation)

Monitor(s)
(name, affiliation) /\.A NORMANDIA , NSA S
Type of Monitoring Pre-Construction

(please circle one)
As-built (4-5 weeks)

Annual Post-Construction; Year ]@/ 3/4/5

Parameters Measured Vegetation
{please circle all that apply)
Sediment

Benthic Invertebrates

Other (please describe):

H
5
¥
E
4
7

s

I
il
%

PN
7
Photo Monitoring Conducted?  Yes @
(please indicate station codes)

Yideo Monitoring Conducted?  Yes )@
(please provide brief description)

C AL e
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MONITORING PARAMETERS: BIRD OBSERVATION 3 / 7 /O C:

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring Sj{ (s ]OC:)

Time of Monitoring Began: q73€9 A A
Concluded: (D ﬁ,{/\

—
Tide High Tide / Ebbing (7 Low Tide J Flooding
(please circle one)

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station:

Weather 400 N V\J@QQ &@d/(_)

(temperature, wind, precipitation)

Monitor(s)
(name, affiliation) MNOWAND\A } ’\’SA S
Type of Monitoring Pre-Construction

(please circle one)
. As-built (4-5 weeks)

Annua! Post-Construction: Year 1@/ 37475

Parameters Measured Vegetation
(please circle all that apply)
Sediment

Benthic Invertebrates

Other (please describe):

| 13
'
;
3%.

1
b
£
&

i

P
7
Photo Monitoring Conducted?  Yes @
{please indicate station codes)

e

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




MONITORING PARAMETERS: BIRD OBSERVATION 3/ /@/ 06

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring 3]3;1 /Ob

Time of Monitoring Began: [dpm
Concluded: 1

—
Tide High Tide / Ebbing (/ Low Tide )/ Flooding
(piease circle one)

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station:

—— AS°@ (5 20mph /MW [0 -

(temperature, wind, precipitation)

Monitor(s)
(name, affiliation) MNOKMANDU\ | MSA S
Type of Monitoring Pre-Construction

{please circle one)
. As-built (4-5 weeks)

Annual Post-Construction: Year 1@/ 3/74/5

Parameters Measured Vegetation
(please circle all that apply)
Sediment

Benthic Invertebrates

Other (please describe):

P
/
Photo Monitoring Conducted?  Yes @
{please indicate station codes)

TR

Video Monitoring Conducted?  Yes !@
{please provide brief description)

B




MONITORING PARAMETERS: BIRD OBSERVATION O / AL /0 2

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring jﬁ\c?/)@

Time of Monitoring Began: [ £

Concluded: [ ' 5 Dﬁﬂ

Tide High Tide™/ Ebbing / Low Tide / Flooding

(please circle one)
Predicted low and high tides:

Time of idal measurements:

Nearest tidal station:

Weather 51 /UN @) Sh’faé

(temperature, wind, precipitation)

Monitor(s)

(name, affiliation) /M NO KM&ND\A( MSA S

Type of Monitoring Pre-Construction
(please circle one)
. As-built (4-5 weeks)

Annual Post-Construction: Year l@/ 1/4/5

Parameters Measured Vegetation
{please circle all that apply)

Sediment i

Benthic Invertebrates

{

Birds £

!

Other (please describe): | f

Photo Monitoring Conducted?  Yes @ ﬁ
{please indicate station codes)

BT

Yideo Monitoring Conducted?  Yes @
{please provide brief description)




MONITORING PARAMETERS: BIRD OBSERVATION 33 ﬁ 4/06

St |-

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring | 4/3/(]{;

Time of Monitoring Began: 3 pAA
Conciuded: 2 30 aq
1 L'

Tide High Tide /> Ebbing / Low Tide / Flooding

(please circle one)
Predicted low and high tides:

Time of tidal measurements:

Nearest tidal station:

Weather 6O WNWE) S 10wk

(temperature, wind, precipitation)

Monitor(s)
(name, affiliation) MNOKMF(ND\A! NSA S
Type of Monitoring Pre-Construction

{please circle one)
. As-built (4-5 weeks)

Annual Post-Construction: Year 1@f 3/4/5

Parameters Measured Vegetation
{(please circle all that apply)
Sediment

Benthic Invertebrates

QOther (please describe):

£
7
Photo Monitoring Conducted?  Yes @
(please indicate station codes)

Video Monitoring Conducted?  Yes 1@
(please provide bnef description)




MONITORING PARAMETERS: BIRD OBSERVATION {/ z/é] Q’

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring 4 / [l /0@

Time of Monitoring Began: 4.30

Concluded: {( ) O0)

Tide High Tide / Ebbing/7 Low Tidg 7 Flooding
(please circle one)

Predicied low and high tides:
Time of tidal measurements:

Nearest tidal station:

Weather &) W‘;‘N@)S! C (i()( v

(temperature, wind, precipitation)

Monitor(s)
(name, affiliation) MNOW&ND\A} I\lSA S
Type of Monitoring Pre-Construction

(please circle one)
. As-built (4-5 weeks)

Annual Post-Construction: Year l@/ 3/4/5

Parameters Measured Vegetation
(please circle alf that apply)
Sediment

Benthic Invertebrates

)

QOther (please describe): i’
¥

g

4

- PN
-
Photo Monitoring Conducted?  Yes @
{please indicate station codes)

™~

Video Monitoring Conducted?  Yes @
{please provide bnef description)

v ALY a1y




MONITORING PARAMETERS: BIRD OBSERVATION <] //[ a/ﬁ

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring 41[6?/0 Cg

Time of Monitoring Began: HAm
Concluded: | Z . AAq

Tide High Tide / Ebbing ( Low Tide /, Flooding

(please circle one)
Predicted low and high tides:

Time of tida! measurements:

Nearest tidal station:

Weather 600 A/@) [5 CéW

(temperature, wind, precipttation)

Monitor(s)
(name, affiliation) /V‘ ND KMP(ND\A' I\ISft S
Type of Monitoring Pre-Construction

{please circle one)
. As-built (4-5 weeks)

Annual Post-Construction: Year I@/ 3/ 475

Parameters Measured Vegetation
(please circie all that apply)
Sediment

Benthic Invertebrates

Birds | ]
¢

Other (please describe):
; |
Photo Monitoring Conducted?  Yes @ y
{please indicate station codes) 1

Video Monitoring Conducted?  Yes @
{please provide brief description)




MONITORING PARAMETERS: BIRD OBSERVATION 4/20 Io@

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring 4}%/069

Time of Monitoring Began: [@ F 00
Concluded: {9 30

Tide igh Tide) / Ebbing / Low Tide / Flooding

(please circle one)
Predicted low and high tides:

Time of tida! measurements:

Nearest tidal station:

Weather 56 /\}@ G- C&W‘-/

(temperature, wind, precipitation)

Monitor(s)
(name, affiliation) M. NORMANDIA , NSA S
Type of Monitoring Pre-Construction

(please circle one)
. As-built (4-5 weeks)

Annual Post-Construction: Year lﬁ/ 3/4/5

Parameters Measured Vegetation
{please circle all that apply)
Sediment

Benthic Invertebrates

Other (please descnbe):

" e AR A

D e ]

i
4
Photo Monitoring Conducted?  Yes @
{please indicate station codes)

Video Monitoring Conducted?  Yes @
{please provide brief description}




MONITORING PARAMETERS: BIRD OBSERVATION 4/éé’b 6

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring | 5/5/0(;

Time of Monitoring Began: Of /4 AN
Concluded: F '3 Aan T

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

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station:

(temperature, wind, precipitation)

Weather G’ N® /OWVM C/WQE?

Monitor(s)
(name, affiliation) /\ANO CAMANDIA N3SA S
Type of Monitoring Pre-Construction

(please circle one)
~ As-built {(4-5 weeks)

Annual Post-Construction: Year Iﬁi 31/4/ 5

Parameters Measured Vegetation
(piease circle all that apply)

Sediment

Benthic Invertebrates

Other (please describe):

i
:

v

E

i1

’
‘!;.

.

£

ce T RIS

PN
7
Photo Monitoring Conducted?  Yes @
(please indicate station codes)

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




MONITORING PARAMETERS: BIRD OBSERVATION /3 /06

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring 5/8/06

Time of Monitoring

Began: g .Am

Tide High Tide £/ Ebbing / Low Tide / Flooding

(please circle one)

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station:

Weather

(temperature, wind, precipitation)

54 £ (5 C/Ma’(?_

Monitor(s)

(name, affiliation) M NO CMANDIA ‘ NSA S

Type of Monitering
(please circle one)

Pre-Construction
As-built (4-5 weeks)

Annual Post-Construction: Year l@/ 3/4/75

Parameters Measured
(please circle all that apply)

Vegetation
Sediment
Benthic Invertebrates

Other (please describe):

[H]
F
i
b

Photo Monitering Conducted?
(please indicate station codes)

Py
I

Video Maonitoring Conducted?
(please provide bnef description)

Yes @

PP e Ty e e 2

Rt T T




MONITORING PARAMETERS: BIRD OBSERVATION 5/ 8/0é

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring 5/& I/OCO
I
Time of Monitoring Began: (X £

Concluded:_r_mz,m_‘

Tide High Tide / Ebbing /@ Flooding

(please circle one)
Predicted low and high tides:

Time of tidal measurements:

Nearest tidal station:

Weather ©0° Vu@‘ (O-20 C%)uw%/

(temperature, wind, precipitation)

Manitor(s)
{name, affiliation) NNOW&ND[A ’ /\]SA S
Type of Monitoring Pre-Construction

(please circle one)
. As-built (4-5 weeks)

Annual Post-Construction: Year 1@/ 371475

Parameters Measured Vegetation
{please circle all that apply)

Sediment

Benthic Invertebrates

H

Other (please describe):

[ ST P

i
{
Photo Monitoring Conducted?  Yes @
(please indicate station codes)

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




MONITORING PARAMETERS: BIRD OBSERVATION .5 / d ‘/U 6

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring 5/34 b@

Time of Monitoring Began: __ J@m

Conclyded.  3:20

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

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station:

Weather 800 56”@ O_,j’) hﬁ’z‘g’

(temperature, wind, precipitation)

Monitor(s)
(name, affiliation) MND KM&ND\A ; /\]SA S
Type of Monitoring Pre-Construction

(ptease circle one)
As-built (4-5 weeks)

Annual Post-Construction: Year 16/ 3/74/5

Parameters Measured Vegetation
{please circle all that apply)
Sediment

sty

Benthic Invertebrates

Other (please describe):

£
Photo Monitoring Conducted?  Yes @
(piease indicate station codes)

AT R g, ot e e A

e

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




MONITORING PARAMETERS: BIRD OBSERVATION 5/ 30/ OG

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring é/{/OCa

Time of Monitoring Began; Q430 Am
Concluded: |{D pra

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

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station:

Weather '70 WES 10

(temperature, wind, precipitation)

Monitor(s)
{name, affiliation) MNO KMAND\A [ /\ISA S
Type of Monitoring Pre-Construction

{please circle one)
- As-built (4-5 weeks)

Annual Post-Construction: Year 1@/ 3/4/53

Parameters Measured Vegetation
(please circle all that apply)

Sediment

Benthic Invertebrates

¥
¥
§

Other (please describe): 7

SN

Phato Monitoring Conducted?  Yes @ i
(please indicate station codes) i3

Video Monitoring Conducted?  Yes @

(please provide brief description}




MONITORING PARAMETERS: BIRD OBSERVATION J/ 5’ ﬁ) Q

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring 6/3/06
—+

Time of Monitoring Began: 5730 e
Concluded: £ 15 pn
= )

S
Tide High Tide /@ Low Tide / Flooding
(please circle one)

Predicted low and high tides:
Time of tidal measurements:

MNearest tidal station:

Weather 66? UA | Clddofa,

(temperature, wind, precipitation)

Monitor(s)
(name, affiliation) M. NU CAMANDIA NSA S
Type of Monitoring Pre-Construction

{please circle ane)
As-built (4-5 weeks)

Annual Post-Construction: Year i@/ 3/4/75

Parameters Measured Vegetation
(please circle all that apply)
Sediment

Benthic Invertebrates

QOther (please describe):

e
4
Photo Monitoring Conducted?  Yes @
{please indicate station codes)

Video Monitoring Conducted?  Yes @
{please provide brnief description)

'
?




MONITORING PARAMETERS: BIRD OBSERVATION G/g /0 (9

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring | J/é/)@

Time of Monitoring Began: ?AM
Concluded:

_9ES A
. . . veérd .
Tide High Tide / Ebbing(/ Low T]dcj Flooding
(please circle one)

Predicted low and high tides:

Time of tidal measurements:

Nearest tidal station:

Weather . x
(temperalure, wind, precipitation) 75 /\/VU@ S 0/‘6&5&‘/-

Monitor(s)
{name, affiliation} MNOKMAND\A, /\JSA S
Type of Monitoring Pre-Construction

(please circle one)
. As-built (4-5 weeks)

Annual Post-Construclion: Year 1@/ 374/ 58

Parameters Measured Vegetation
(please circle all that apply)
Sediment

Benthic Invertebrates

Other (please descnbe):

P
7
Photo Monitoring Conducted?  Yes @
(please indicate station codes)

Video Monitoring Conducted?  Yes @
(please provide brief description)
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Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring é}//g} A

Time of Monitoring Began: 4!0/"(
Concluded:  Sgur

Tide High Tide L/ Ebbing / Low Tide / Flooding

{please circle one)
Predicted low and high tides:

Time of tidal measurements;

Nearest tidal station:

Weather ﬁ‘?o V(/SU@ O ’/5’ de&/}

(temperature, wind, precipitation)

Monitor(s)

(name, affiliation) M NOZMANDA S NSAS

Type of Monitoring Pre-Construction
(please circle one)
As-built (4-5 weeks)

Annual Post-Construction: Year l@/ 37475

Parameters Measured Vegetation
(please circle all that apply)

Sediment

Benthic Invertebrates

Birds ]
:

Other (please describe):

A TR

e
4
Photo Monitoring Conducted?  Yes @
(please indicate station codes)

Yideo Monitoring Conducted?  Yes @
{please provide brief description)




MONITORING PARAMETERS: BIRD OBSERVATION /?/06

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring é/CQ7/Dé

Time of Monitoring Began: QlSAM

Concluded: C‘?r45A,A~ /_—\\;
Tide High Tide / Ebbing /w Flooding
{please circle one)

Predicted low and high tides:
Time of idal measurements:

Nearest tidai station:

Weather 75%6’"@ /5. C%)Uﬂ%

{temperature, wind, precipitation)

Monitor(s)

{name, affihation) N\NO KMAND\/\, /\JSA S

Type of Monitering Pre-Construction
(please circle one)

As-built (4-5 weeks)

Annual Post-Construction: Year 1(;/ 3/4/5

o

Parameters Measured Vegetation
{piease circle all that apply)

Sediment

Benthic Invertebrates

Other (piease descnbe):

N

-
Photo Monitoring Conducted? Yes@
(please indicate station codes)

Video Monitoring Conducted? Yes:@
(please provide brief description)

I ——
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MONITORING PARAMETERS: BIRD OBSERVATION

Species Abundance Loc;gm Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring | 7/7/0(9

Time of Monitoring Began: 4.30am
Concluded: {0~ Am

Tide High Tide ¥ Ebbing / Low Tide / Flooding
(ptease circle one)

Predicted low and high tides:
Time of tidal measurements:

Nearest tidal station:

Weather 752 NE®@ SO guvNY

{temperature, wind, precipitation)

Monitar(s)
(name, affiliation) NNOKMAND\A ; MSA S
Type of Monitoring Pre-Construction

(please circle one)
As-built (4-5 weeks)

Annual Post-Construction: Year 1@/ 3/4/5

Parameters Measured Vegetation
{please circle all that apply)
Sediment

Benthic [nvertebrates

H

Other (please descnibe):

P 3

- :
Photo Monitoring Conducted?  Yes @ i
{please indicate station codes)

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




MONITORING PARAMETERS: BIRD OBSERVATION 7/7/0 é

Species Abundance Location Activity Duration of Stay
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MONITORING INFORMATION

Date of Monitoring 7//3/0,6

Time of Monitoring Began: N lbij
L)

Concluded: Z ﬁ S A

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

Predicted low and high tides:

Time of tidal measurements:

Nearest tidal station:

VWeather 850 ) 2] 5 /%ﬂzy

(temperature, wind, precipitation)

Monitor(s)

(name, affiliation) /\ANO WAND\/\ | I\}SA S

Tvpe of Monitoring Pre-Construction
(please circle one)

As-built (4-5 weeks)

Annual Post-Construction: Year 1@! 3/ 415

Parameters Measured Vegetation
(piease circle all that apply)

Sediment

Benthic Invertebrates

Other (please describe):

LN

Photo Monitoring Conducted? Yes@
(please indicate station codes)

Video Monitoring Conducted?  Yes @
{please provide brief description)

I —




MONITORING PARAMETERS: BIRD OBSERVATION 7//&/0 é‘

Species Abundance Location Activity Duration of Stay
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MONITORING PARAMETERS: BIRD OBSERVATION 7/ 8/ /06

Species Abundance Location Activity Duration of Stay
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MONITORING PARAMETERS: BIRD OBSERVATION 7/9.5 /Oé

Species

Abundance

Location

Activity

Duration of Stay
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MONITORING PARAMETERS: BIRD OBSERVATION 8/ ? 0 é’

Species Abundance Location Activity Duration of Stay
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MONITORING PARAMETERS: BIRD OBSERVATION g//é/aG

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

Species Abundance Location Activity Duration of Stay
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MONITORING PARAMETERS: BIRD OBSERVATION ?/) ‘?/(J(p

Species Abundance Location Activity Duration of Stay
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Locatien Activity Duration of Stay
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MONITORING PARAMETERS: BIRD OBSERVATION ?/é/oé

Species

Abundance
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MONITORING PARAMETERS: BIRD OBSERVATION Q/é/&é

Species Abundance Location

Activity

Duration of Stay ‘
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MONITORING PARAMETERS: BIRD OBSERVATION 9/25//64

Species Abundance Location Activity Duration of Stay
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APPENDIX G
NOAA 2002 PRE-RESTORATION MONITORING DATA




NOAA 2002 Pre-Restoration Monitering Data

Restoration Site
Vegetative Cover (percent)
[ Species Transect | Transect 2 Transect 3 Transect 4 Transest 5 Transect 8 Transect 7 Ausrage
Plants ot oaloafos{os|otaejaajosjasfoe|ar| o oefoafos|oe| ot efasjodosjae|ar|as|ai[Qzf[Qifaafas{asiat[Q2iai]4|as|osf[ar[o1[02[Q3|Qs| Q5[ Q| (scusemelar)
Spartive aflemitors 0o 1]9%]|9%|4]jo0|0]o|3s]wlojos[ojas|2]jofo)jofo]jofaloja]c|eo]0| 0|65 456|400 0! 0|65/ B0|35|25| 0| 0180 [60|35j05 22.5%
Phragmites ausirufs srlvyojlojojla]j4asfojr|fojofojof7)ofo)lofO)15{20]|30[2]|2]5]3aw|[o]s|10]c|[o]c]alwojw0]v0]0f[0]0[0]15[15]0]0}0]0 14.5%
iva tescons o|6s|of[0jojojojen)sojojojojojo|lo|lofofof4fr0f5]0,0[0f[C¢]Oo]j6]jojajojoaloajo]joajofofoOjOjOjO]jOo]jOjlO]O]Q 51%
Distishis spicata ojoe|lofojojajojojojojojo|jo|a|o|ofofofoafoa|oOo|]O|6ojos5/e|o]|Oo]jojojo]oalojoajofofofojojoOjojojojolo]0O 14.1%
Artamesla vulgans pjefojojojaojoejojojojojoejoftjojlojajfojafojufojojofojefo]joje]jojojojoj0jof{ojofojoOfOojOofOjoOJO]0D 0.0%
Limondum sp. ojofojof[ojojojojojojojojojfojolojolojolo]jolds)o]4r[6]afa]o]lojoajojalofojofojofojofojofololo]aQ 2.2%
Towcodendronradicens | 35 [ ¢ [ ol 0| Q)0 O0]JOojojalofofofafoafojojojoajojlejojoajojajo)lojojaejojojojojojojajoejoejojojojoajololo 1.1%
[Satcamia eurapa glojt1jojojojofojofjfojofjojojojojojojojojojojojojojoajg|o6fe|lajojojolojofojofo]jofO]Df[O]JOfOD]O]Q 0.0%
Total Plant Cover 45.6%
Invertebratas Macroinvertebrate density (Individuals per square meter) {114 nquare melar)
Geuksnsio dermissa 0| 0| 0 |200(4600(1500] O | 0| O | O |180|140|(10) O [ O |120( 15[ 60| O | QO] Q] O] Of 1 150 0| 0|54 |67 |40 M| 0| 0| 0|55 |67|42]92| 0| 0| 0] 39105 1 19.9
Ueapugrax fpurows) | 0 | g | o | o] ofojofojJofojofloajof[alofalolo|ojojo]o|jo]ofo , o0|o0fo[w/o/ojJofojofojofo]lofalofoJofo]oOgo 0.1
Nossarivs obsolstis ojofo|C]O]O0 |0 0] 0| 0|90|2400410| O | O (240|130(32| O[O | 0| O] O| O] O| 0| 0| 0|87 ]400/100(420| 0| 0| 0| 15({120| 31| 60| 0| O | O [218]| 352|128 186

NOTE: These transects are not the sama as those usad in the 5 year post-construction monitoring program.



Reference Site
Vegetative Cover (percent)

Species Reference 1 Average
Plants Q1| Q2| Q3 | 4 [ Q5| Q6| Q7F | Q8| Q8 | Q10| Q11| Q12| Q13] (square meter)

Spartina atterniflora 88| 2595|3255 85[100[100| 90 [100]| 50| 45| 12 67.5%

Invertebrates Magroinvertebrate density (individuals per square meter) {1/4 square meter)
Geukensia demissa 20| 19 | 6OG| 38| O 0 |1400]1180]1310]1620{ 177 | © 5 128.3
Nassarius obsolefus 03] 0 0 [1300] O 0 [1000]1860( O [172] O a 83.9

The referance site is not the same as the reference site used in the 5 year post-construction monitering program.

Spartina alterniffora height (first number is feet, second number is inches)

Restoration Site Reference Site
T T T2 172 ) T3 [ T3|T4[T5 | T65 | TH| T6 | T61T6|T6|T7T | T7[T7|T7 R1|RIT|R1I|Rt|RI]R1
Q4| Qh | Q41 Q5| Q21 Q3| Q8] Q3 [ Q4| Q5| Q6| Q41 Q5| Q7 | Q3| Q4 ) Q5| Q6 Q1 [ Q3] Q5| Q7 [ Q8 | Q11
4.5 4 4.8 | 610 5] 25 3 2.1 ) 4.5 2 4 4 33 5.4 6 53 23 43 4 4.4 4.1 6 45
4 3 311 ] 69 45 |1 325) 35 25 3 25 15 31 2.65 2 49 1] 4.3 44 5.8 4 310 g 6.7 4
4 25 64 [ 411 2 15 ] 22 4.5 2 3 4.2 3 3 5.3 53 5 4 4.2 4.3 57 586 5.5
2 3 6 | B4 |425| 25| 4 | 4 3 | 21| 22| 46| 26 | 31| 46 | 610 45 35 | 47| 3 | 51| 863] s
3 3 6.1 6.6 55 3 3 3 2 3 2 4.5 5 25 4.7 56 | 4.1 4.1 4 4.1 §3 ] 4.4
A5 4 48 4.4 5 3 45 25 22 4.5 3 & 3 3 410 | 5.9 6.8 3 311)| 44 58 6.5 5.6
5 45 | 310} 3.8 55 | 325 | 65758 | 23 24 341 3.1 [} 15 3.5 47 | 510 | 5.8 2.5 38 4.8 6.3 4.1 4
4 35 48 | 210 | 25 25 4 4.6 25 3 35 3.2 4.5 1 52 63 4.8 5 4.5 4 ] 654 47
5.5 35 39 54 6.1 225 | 6.25 § 3 3 4 4.3 4 3.2 45 53 6.4 37 | 30| 310 8 8.1 4.8
3 5 4.5 6.1 5 175 [ 35 32 1.8 2.1 3.7 & 4.2 15 4.2 5.5 63 4.8 45 6.1 510 | 3.7 42
45 & 4.5 18 | 625 | 275 | 65 ] 3 35 38 31 4 1.8 48 57 5.4 4.5 4.5 3 5.4 [] 4.10
4 4.5 4.8 1.5 5.2 2 E] 5.2 5.5 38 36 4.5 35 1.6 45 | 410 | 410 3.4 4.2 4.1 5 53 | 4.10
4 3 3N 16 | 875 | 25 5 5 3 3.2 4 8 4.5 1.6 &85 5.2 4.9 3.4 4.4 48 48 4.7 35
4 4 3.7 a7 B85 2 325| 65 3 22 41 5B 42 1.9 54 4.8 4.8 47 | 310 ]| 34 53 | §.11 5
3| 4 [ 33| 22]s55]|15]|6m]61] 8 3 |42 | a2 |41 ] 2 |s10] 63| & 36 | 32 | 48 | 45 | 81 [ 41
4.5 4 3.2 | 083 45 25 55 28 | 515 | &4 4.9 310 | 35 a7 3.6 47 5.1
45 | & | 32| 14| 65 [175] 35 3 51| 5 |40 410 [ 41| 3 | 52| 62 | 44
4 35 24 | 091 | 625 225 | 378 1.7 | 515 1] 4.7 4.5 37 46 5.3 ) 55
5 3 3.2 | ce3 5] 3 4 1] 5.15 ] 47 4.3 4.4 43 4.2 64 | 411
4.5 3 4 49 | 525 | 25 55 1.7 5.1 410 | 49 410 | 4.% 55 59 55
The reference site is not the same as the reference site used in the 5 year post-construction monitering program.

Heights in bold font are flowering plants.



