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The Louis Berger Group, Inc. Bar Beach Salt Marsh Restoration Monitoring Report: Year 4

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 receipt of a NOAA Community-based Restoration Program grant and
in providing site access, labor, trucks and waiving of disposal site fees for the excavated materials at the
nearby landfill, as part of their in-kind match for the NOAA grant.

The Louis Berger Group, Inc. conducted the fourth year monitoring of the five year monitoring program on
September 20™, 2007. This monitoring consisted of biological sampling of vegetation 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 fourth year of monitoring, the restoration site has met the 85 percent native species vegetative cover
requirement. Phragmites australis 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 90.6 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 115 cm in 2007. The percent of Spartina
which were flowering was higher at the restoration site than at the reference site. Based on quadrat
sampling, ground cover by Phragmites australis was limited to 0.6 percent of the restoration site.

Monitoring results indicate that the restoration site had higher avian abundance and higher diversity than the
reference site, probably due to differences in the surrounding habitats of each site. Thirty-seven bird species
were observed at the restoration site, whereas fifteen species were observed at the reference site.

The fourth year monitoring results indicate that restoration efforts to date have been successful in
establishing a diverse population of salt marsh plant and avian species. The planted salt marsh grasses are
well established and flowering. The coastal shoreline zone in particular, has greater cover than in previous
years. Recommendations include removal of mugwort, Queen Anne’s Lace and Japanese knotweed along
the mowed lawn and gazebo area. While the Town has mowed the stand of Phragmites australis by the boat
ramp, it will likely continue to expand unless more aggressive methods (i.e. herbicide) are employed.

National Oceanic and Atmospheric Administration i



The Louis Berger Group, Inc. Bar Beach Salt Marsh Restoration Monitoring Report: Year 4

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 a portion of the high marsh and coastal fill 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 australis 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 (lva 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 australis 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 site and the
post-construction reference site are similar in size, each consisting of approximately 0.75 acres.

On behalf of NOAA, The Louis Berger Group, Inc. conducted the Year 4 monitoring on September 20",
2007, in accordance with the schedule presented in Table 1. 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 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).

National Oceanic and Atmospheric Administration 1
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Bar Beach Salt Marsh Restoration Monitoring Report: Year 4

Table 1. Monitoring Schedule.

Monitoring Parameter

Year | Season _ Nekton _
Vegetation and Avian
Benthos
Spring
2004
Fall 4 v v
Spring v
2005
Fall 4 v
Spring v v
2006
Fall v v v
Spring v
2007
Fall v v
Spring v v
2008
Fall v v v

Monitoring is expected beyond 2008, pending availability of funds.

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. 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 10 species were present within the sampled quadrats at the restoration site, six of
which were planted and four which volunteered, including Phragmites australis. The coastal shoreline zone
at the restoration site was primarily vegetated with the planted species lva frutescens, Panicum amarum,
Solidago sempervirens, and Spartina patens, while the marsh vegetation consisted almost entirely of
Spartina alterniflora, Spartina patens, and Distichlis spicata. = Sea lavender (Limonium nashii) and
switchgrass (Panicum virgatum) are also present at the restoration site, but were not present within sampled
guadrats. Only three 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 australis, while marsh
vegetation consisted of Spartina alterniflora and Phragmites australis.

Table 2. Plant Species Observed in Sampled Quadrats.

Common Name

Scientific Name

Restoration Site

Reference Site

marsh orach Atriplex patula v
spike grass* Distichlis spicata v
high tide bush* Iva frutescens v v
perennial ryegrass* | Panicum amarum v
common reed Phragmites australis v v
glasswort Salicornia europa v
seaside goldenrod* | Solidago sempervirens v
smooth cordgrass* | Spartina alterniflora v v
salt meadow grass* | Spartina patens v
sea blite Sueda linearis v

*Species planted or seeded at the restoration site

National Oceanic and Atmospheric Administration
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Table 3 presents a summary of vegetative ground cover, including cover by Phragmites australis, 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 90.6
percent, representing a slight increase over the 2006 observation of 87.8 percent native cover. Phragmites
australis accounted for 0.6 percent of cover, representing a slight increase from the 2006 observation of 0.3
percent cover. Total native vegetative cover of quadrats at the reference site was 67 percent, with
Phragmites australis covering 12.5 percent of ground.

Prior to restoration activities, the upper elevations of the restoration site were dominated by Phragmites
australis, 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, and glasswort were also present, but
accounted for relatively little cover.

Mean Spartina alterniflora height within quadrats at the restoration site was 115 cm, a very slight increase
over the 114 cm average height in 2006. 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 95 cm. After five
growing seasons, plants at the restoration site have reached the average height of plants there prior to the
restoration and have exceeded the height of plants at the reference site. At the restoration site, 57.7 percent
of Spartina alterniflora measured were flowering, while at the reference site, 36.9 percent of plants sampled
were flowering.

Table 3. Summary of Vegetative Ground Cover

Mean Percent Vegetative Mean. Percent Mean Total
Number of Groun_d Cover fo_r All Vegetative Grou_nd Percent
Transect Quadrats Spemes Excludmg Cover of Phrggmnes Cover
Phragmites australis australis
Restoration Site
1 5 93 0 93
2 5 96 2 98
3 5 98 0 98
4 5 73 0 73
5 5 90 3 93
6 10 90 0 90
7 5 96 0 96
Mean (all quadrats) 90.6 0.6 91.3
Reference Site
8 3 87 3 90
9 4 46 29 75
10 3 75 0 75
Mean (all quadrats) 67 12.5 79.5

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 E contains NOAA pre-
restoration monitoring of percent plant cover at the restoration site.

National Oceanic and Atmospheric Administration 6
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3.0 AVIAN MONITORING

3.1 Methodology

Avian monitoring was conducted by an ornithologist from the North Shore Audubon Society arranged by
NOAA. Monitoring was conducted on forty-three occasions between May and December, 2007. 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.

3.2 Results

Table 4 presents avian species abundance, composition, and diversity for the restoration and reference sites.
Avian monitoring data are provided in Appendix D. Thirty-seven avian species were observed at the
restoration site, while fifteen species were observed at the reference site. Mean avian abundance per
observation at the restoration site was 8.5, which was considerably greater than the mean of 3.0 birds per
observation at the reference site. Avian diversity, as measured by the Shannon-Weaver Diversity Index, was
1.232 at the restoration site, which was considerably higher than the reference site diversity index of 0.869.

Both songbirds and waterbirds were well represented at the restoration site, while the bird community at the
reference site primarily consisted of waterbirds. The greater number of avian species and greater 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.

Diversity at the restoration site was particularly high during the fall migration, when a variety of sparrows
and other songbirds were observed foraging at the site. Several species of sparrows were frequently heard or
observed while foraging in the marsh grass and several warbler species were seen foraging in bayberry and
other planted shrubs at the restoration site. No sparrows or warblers were observed at the reference site. The
observed differences in species composition and abundance between the restoration site and reference site
were similar to observations presented in previous monitoring reports. The avian monitor commented that
the removal of trees and other construction disturbance at the western end of the restoration site for the Town
marsh restoration project may have affected avian use of the site in 2007.

Thirteen species observed at the restoration site in 2007 had not been observed there in previous years.
These new species include three waterbirds and ten songbirds, which appear in Table 4 in bold font. Eight
species were previously seen at the restoration site, but were not observed in 2007, including the Little Blue
Heron, Foster’s Tern, Spotted Sandpiper, Killdeer, Goldfinch, Grackle, House Sparrow, and House Finch.

National Oceanic and Atmospheric Administration 7



The Louis Berger Group, Inc. Bar Beach Salt Marsh Restoration Monitoring Report: Year 4

Table 4. Summary of Avian Monitoring Results.

Species Restoration Site Reference Site
Common Name Scientific Name Number of Mean Number of Mean
Individuals Abundance Individuals Abundance
Canada Goose | Branta canadensis 86 2.0 21 0.5
Mute Swan | Cygnus olor 8 0.2 3 0.1
Mallard | Anas platyrhynchos 24 0.6 8 0.2
Common Merganser | Mergus merganser 4 0.1 0 0
Great Blue Heron | Ardea herodias 0 0 3 0.1
Great Egret | Ardea alba 21 0.5 13 0.3
Snowy Egret | Egretta thula 4 0.1 2 0.05
Black-crowned Night Heron | Nycticorax nycticorax 7 0.2 0 0
Belted Kingfisher | Ceryle alcyon 6 0.1 0 0
Greater Yellowlegs | Tringa melanoleuca 2 0.05 0 0
Double-crested Cormorant | Phalacrocorax auritus 1 0.0 4 0.1
Herring Gull | Larus argentatus 6 0.1 54 13
Great Black-hacked Gull | Larus marinus 0 0 3 0.1
Ring-billed Gull | Larus delawarensis 10 0.2 3 0.1
Common Tern | Sterna hirundo 1 0.02 3 0.1
Robin | Turdus migratorius 3 0.1 0 0
Mourning Dove | Zenaida macroura 15 0.3 0 0
Rock Dove | Columba livia 0 0 4 0.1
Eastern Towhee | Pipilo erythrophthalmus 1 0.02 0 0
Red-winged Blackhird | Agelaius phoeniceus 3 0.1 0 0
Chipping Sparrow | Spizella passerina 3 0.1 0 0
Field Sparrow | Spizella pusilla 1 0.02 0 0
Savannah Sparrow | Passerculus sandwichensis 2 0.05 0 0
Song Sparrow | Melospiza melodia 31 0.7 0 0
Swamp Sparrow | Melospiza georgiana 16 0.4 0 0
Tree Sparrow | Spizella arborea 3 0.1 0 0
White-throated Sparrow | Zonotrichia albicollis 2 0.05 0 0
mixed sparrows NA 48 1.1 0 0
Purple Finch | Carpodacus purpureus 3 0.1 0 0
Northern Mockingbird | Mimus polyglottos 18 0.4 0 0
Blue Jay | Cyanocitta cristata 1 0.02 0 0
flycatcher | Empidonax sp. 1 0.02 0 0
Eastern Phoebe | Sayornis phoebe 1 0.02 0 0
Starling | Sturnus vulgaris 13 0.3 3 0.1
Barn Swallow | Hirundo rustica 2 0.05 3 0.1
Yellow warbler | Dendroica petechia 3 0.1 0 0
Common Yellowthroat | Geothlypis trichas 2 0.05 0 0
Myrtle Warbler | Dendroica coronata 8 0.2 0 0
Palm Warbler | Dendroica palmarum 1 0.02 0 0
Crow | Corvus sp. 1 0.02 1 0.02
Osprey | Pandion haliaetus 3 0.1 0 0
Abundance 365 8.5 128 3.0
Number of Species 37 15
Diversity Index 1.232 0.869
Species appearing in bold font have not been previously observed at the restoration site.
National Oceanic and Atmospheric Administration 8




The Louis Berger Group, Inc. Bar Beach Salt Marsh Restoration Monitoring Report: Year 4

4.0 SUMMARY

After the fourth year of monitoring, the restoration site has met the 85 percent native species vegetative cover
requirement and re-establishment of Phragmites australis 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 90.6 percent of the restoration site was covered with native vegetation. Ground
cover by Phragmites australis was limited to 0.6 percent of the restoration site. Comparisons with NOAA
pre-restoration monitoring indicate substantially greater coverage of the restoration site with native wetland
vegetation, and limited recolonization of Phragmites australis. In 2002, prior to the restoration, only 47
percent of the site had vegetative cover, nearly a third of which consisted of Phragmites australis. Table 5
summarizes the monitoring results for all parameters investigated at the restoration and reference sites in
2006.

Table 5. Summary of 2007 Monitoring Results

o Restoration | Reference RESEIED DI
Resource Monitoring Result . . compared to
Site Site .

Reference site
Percent Ground Cover (excluding Phragmites) 90.6 67 +
Vegetation Percent Cover by Phragmites 0.6 12.5 +
Number of Species 10 3 +
Mean Abundance 8.5 3.0 +
Avian Number of Species 37 15 +
Diversity Index 1.232 0.869 +

Avian abundance, number of species, and diversity at the restoration site are greater than that of 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 6 summarizes the parameters monitored at the restoration site in 2004, 2005, 2006 and 2007. 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 avian data only included the period from October to December of 2004, as opposed to the year-round
data collected from 2005 through 2007. 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.

The percent cover of native vegetation at the restoration site has increased every year since monitoring began
in 2004. The average height of Spartina alterniflora has also increased every year since 2004. The coverage
of Phragmites at the site is low, and has always been less than 1 percent since monitoring began. 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.

National Oceanic and Atmospheric Administration 9



The Louis Berger Group, Inc. Bar Beach Salt Marsh Restoration Monitoring Report: Year 4

Table 6. Restoration Site Comparisons, 2004-2007

Resource Monitoring Result 2004 | 2005 | 2006 2007

Percent Ground Cover (excluding Phragmites) 83 84 87.8 90.6
Percent Cover by Phragmites | 0.5 0.4 0.3 0.6

Number of Species 12 11 11 10

Mean Spartina alterniflora height | 93 103 114 115

Mean Abundance | 21.6 NS 11.6* NS

Nekton Number of Species 3 NS 3* NS
Diversity Index | 0.337 | NS | 0.367* NS
Mean Abundance | 76.8 NS 63.3* NS

Vegetation

Benthic -
Macroinvertebrates Numbgr of.SpeC|es 6 NS 6* NS
Diversity Index | 0.349 | NS 0.35* NS
Mean Abundance | 4.9 3 3.7 8.5
Avian Number of Species 8 23 20 37

Diversity Index | 0.771 | 1.137 | 0.992 | 1.232

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

Management Recommendations

The fourth 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 australis presence is minimal at the restoration site,
however, there is a small stand of Phragmites australis along the shoreline near the boat ramp, as well as
some mugwort, Queen Anne’s Lace, and Japanese knotweed near the gazebo. It is recommended that the
Town of North Hempstead, as owner of the property, make efforts to permanently remove these invasive
plants under the supervision of a qualified botanist.

National Oceanic and Atmospheric Administration 10
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APPENDIX A
VEGETATION MONITORING QUADRAT LOCATIONS




Bar Beach Vegetation Monitoring Quadrat Locations

Restoration site

Reference Site

Distance Distance
End northing easting Quadrat | from lower End northing easting Quadrat | from lower
pipe (m) pipe (m)
Tlup 240496.692 1079543.771 1 21.0 T8up 240917.997 1080339.707 1 14
Tllow 240443.858 1079592.021 2 18.3 T8low 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 7.7 T9up 240863.950 1080015.822 1 185
5 0.9 T9low 240794.065 1080028.913 2 14.8
T2up 240473.546 1079513.559 1 21.0 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
4 7.7 T10low 240792.253 1079905.867 2 5.6
5 0.5 T10 total length 19.0 m 3 0.6
T3up 240471.818 1079476.992 1 17.6
T3low 240413.046 1079475.841 2 15.2
3 9.8
T3 total length 17.95 m
4 4.9
5 0.6
T4up 240481.267 1079420.387 1 15.1
T4low 240425.061 1079411.027 2 12.6
3 78
T4 total length 17.50 m
4 5.4
5 0.5
T5up 240482.271 1079329.557 1 9.9
T5low 240444.181 1079324.130 2 7.7
3 5.3
T5 total length 12.1 m
4 2.9
5 0.7
T6up 240451.950 1079149.276 1 47.4
T6low 240317.391 1079242.701 2 46.8
3 42.4
4 37.8
5 30.8
T6 total length 50.1 m 6 234
7 174
8 115
9 5.8
10 0.7
T7west 240359.023 1079164.397 1 26.7
T7east 240397.675 1079243.907 2 21.9
3 118
T7 total length 27.3 m 4 6.7
5 0.7

*Transect lengths and quadrat locations as measured along a tape measure laid between the PVC end pipes.
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2007 Bar Beach Vegetative Cover Data (September 20t 2007)
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Quad

2007 Bar Beach Spartina alterniflora height (in centimeters) (September 20th, 2007)

Restoration Site

Transect 1 Transect 2 Transect 3 Transect 4 Transect 5 Transect 6 Transect 7
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
9 109 160 92 74 94 175 24 109 160 186 27 109 69 12 111 15 174 150 43 130 97 88 156 35 186 183 178 158 169 107 114 23
92 104 194 91 72 99 143 25 133 157 165 42 113 105 165 56 95 96 54 32 129 138 102 89 41 156 148 193 151 177 118 134 72
95 92 145 127 75 81 129 21 110 157 185 24 114 51 151 22 110 124 102 19 81 114 17 137 29 181 144 124 154 191 139 104 197
100 99 176 125 80 102 104 59 104 108 170 18 72 54 168 11 89 127 29 107 99 127 116 170 109 28 168 144 171 161 79 96 173
146 87 170 142 71 100 112 32 91 126 172 36 39 46 120 32 94 121 73 211 119 156 124 89 116 129 149 120 149 153 89 97 118
155 85 175 157 127 99 177 27 126 132 126 29 14 10 127 24 117 107 74 68 67 139 129 70 128 221 223 98 174 175 70 102 140
143 96 180 16 62 101 173 86 74 126 116 130 100 96 141 24 92 152 57 144 83 130 89 118 77 212 52 176 177 210 97 129 90
81 176 25 98 181 156 105 174 108 151 61 101 169 40 106 76 72 47 120 132 104 73 55 213 43 123 180 181 32 123 106
68 162 15 113 | 146 | 113 81 176 | 195 | 144 88 59 142 13 112 | 103 | 159 | 20 73 105 | 88 72 111 | 180 | 129 | 127 | 152 | 145 | 28 154 | 186
76 159 134 89 175 178 82 126 160 167 78 121 150 70 104 113 96 141 95 120 87 107 104 202 137 169 190 191 127 126 118
89 152 143 79 131 140 150 172 183 140 17 82 167 26 119 112 99 27 103 112 98 142 128 166 109 39 192 182 92 83 151
88 177 | 137 80 154 | 170 116 | 187 33 148 108 | 87 154 | 24 103 | 168 | 145 | 42 59 116 | 85 86 104 | 209 | 184 | 54 | 190 | 189 | 114 79 168
86 159 135 93 130 210 117 172 138 137 119 98 126 13 144 86 112 89 80 98 133 28 95 155 179 130 195 214 146 151 200
103 199 195 91 117 158 127 164 205 70 95 124 147 23 110 90 70 164 104 141 97 60 97 179 61 173 194 132 105 95 186
99 154 162 95 183 172 124 152 230 154 120 104 169 31 95 116 130 79 106 61 91 126 79 195 59 163 14 38 83 97 71
92 155 140 73 180 141 106 163 174 161 36 127 146 105 139 53 115 110 35 130 135 63 82 155 172 12 126 33 75 102
72 135 152 98 147 143 92 142 178 56 111 117 149 139 92 66 118 88 58 45 161 126 10 156 158 186 200 108 103 135
96 90 168 89 149 106 104 137 207 121 84 55 136 75 119 69 173 71 66 64 160 112 186 104 49 42 81 145 142 163
82 132 | 174 89 177 | 52 126 15 166 | 161 106 | 102 15 47 147 82 160 71 85 140 | 102 | 118 | 169 | 148 | 207 | 32 149 | 119 | 100 | 176
87 153 121 111 176 173 66 9 193 149 110 87 56 8 167 123 9 114 94 140 104 127 207 12 153 180 182 68 144 26
Reference Site
Transect 8 Transect 9 Transect 10
1 2 3 1 2 3 4 1 2 3
193 99 40 143 103 30 18 125
133 34 33 130 146 9 87 73
169 101 25 169 74 12 96 118
181 87 50 158 138 42 90 74
159 92 32 110 98 56 172 94
161 89 29 131 118 16 175 87
176 | 106 8 | 134 | 80 | 21 | 87 | 166 Measurements in bold font represent flowering plants
20 142 9 19 80 51 76 41
26 130 25 16 119 91 115 47
183 122 57 8 123 131 86 33
177 133 66 13 41 101 66 56
170 174 61 6 90 85 94 116
149 164 58 29 26 119 191 97
165 165 51 151 35 70 119 43
145 176 43 164 111 102 115 165
172 17 45 109 82 53 131 73
176 57 21 111 154 42 156 69
135 39 51 80 142 27 155 67
133 18 58 140 171 45 203 81
167 112 40 155 139 43 194 95
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" Restoration site-view of Transect 2 from upnd end.
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storation site-view of Transect 3 from upland end.
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Restoration site-view of Transect 6 from upland end.



Reference site-iew of Transect 8.
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Reference site-view of Transect 10.



Coastal zone vegetation at the restoration site.
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Mugwort Artemisia vulgaris near the ga
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ramp, recently mowed.
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Phragmites stand by the boat
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Queen Anne’s Lace and mugwort Iogth edge of the mowed lawn.
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- MONITORING INFORMATION

. Date of Mn_in_ilurinu ‘ 'jbf‘ne Z/J ;\O(/"?(' o | o o ‘ , |

Time of Monitoring

Began: 8-3< 4‘%
Concluded: 7-d¢/ am

Tide
(please cirele once)

High Tide / Ebbing / LowTide / Flooding Ahe
Predicted low and hlgh l]des :
Time of tidal measurements:

" Nearest tidal station:

Weather
‘ (Iunpcmlmc‘ \\iml precipitation)

chear™
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4. o) Catw ol | Netr $Shepo /g el bn 5> c;féf/e Ly

Type of Monitoring
Aplease cirede e

Pre-Construction

™
i

- As-built (4- 5 weeks)

Parameters Megsuredd
{please snele i tha apply)

Annual Post-ConsIrucllon Year 1/ 2 OI 47 5

Vegetation

Sediment

Benthic ]nvenebratés
Birds
i

Other (please describe): -

. p hote Mmmm ing Conducted?

(pheane sl abe lqhnln_mh 2

Yes /E(_)_

Video NMomuonmy ¢ anducted?
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MONITORING PARAMETERS: BIRD OBSERVATION
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- MONITORING INFORMATION " R
Date of Monioring 72”‘6 4 5100_7 B | R i
S . Vi 7 - .
Time of Monitoriag Began: <~ v Wiid _ l _
' Concluded: -0 0 prm . '
Tide ' High Tide / Ebbing / Low Tide / Flooding
(please ¢ucleoney —

Predicted low and high tides:
_Time of tidal measure'm‘énts:.

Nearest tidal station:

Weather

 (lemperature, winsd, precipitation) ?-IW '
Monitor(s) , ' : B . - o . b
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“Type of Monitoring - ‘ ' Pre—Constructioﬁ
(please coele one) . o
As-built (4-5 weeks)

Annual Post-Construction: Year 1720 3)475

Parameters Messured : Vegetation
{please cnele all thal apphy)
. Sediment

.- “Benthic Invertebrates
Birds
C-__._-—i.

Other (please describe):

~ Photo Muonitming Conducted?  Yes /No

{please atdn ate stamonieodes)

Video Aln.mm-nn:' € onducted? | Yes/ No
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MONITORING PARAMETERS: BIRD OBSERVATION

Species ‘Abundance ‘Location Activity Duration of Stay
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" MONITORING INFORMATION

Date of Monitorving Tl & 2007

Time of l\‘luni-lm"in;: N Be‘gan: éi/J'_,om
Concluded: &' £.5 /A~
Tide High Tide //Ebbing / Low Tide / Flooding

(pleasc cucle one) - :
~ Predicted low and high tides:

Time of tidal measurements:

Nearest tidal station:

Wenther

* (tlemperatare, wind, precipitation) 74 °  elea ,

' Ml-miml'ls). | o ) L . >
(name, shlanon) A-W- QQQ‘(@{{L N“”% S?’K/i@ ﬁ#’aﬁéy@dﬂ J}/c:f‘@-‘tf
Type of Monhoring - | Pre-Construction o ' '

{please cirele ong)

~ As-built (4-5 weeks)

Annual Post-Construction: Year 1 / 2 X 3).7 4/ §

Parameters Mensy redd Vegetation
{please cocle all that applyy
Co : ‘ Sediment’

Benthic Invertebrates

' Birds

Other (please describe): -

Photo Monitmring ¢ onducted? Yes/ No

{phesse madu ate stamon vodes)

Video Mosoningy C onducted?  Yes/ No
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MONITORING PARAMETERS: BIRD OBSERVATION
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- MONITORING INFORMATION

Date of Monitoring j;mg IQ >0 07
- Time of Monitoring o Began: ‘?rCfd e '
S " Concluded: 730 an .
Tide | HighTide / Ebbing / Low Tide / Flooding L fw!f

(please onele one)
' ' ~ Predicted low and hlgh udes

o Time of tidal measurements:

Nearest tidal station:

“Weather ‘ o
(lemperature, wind, precipitation) Y o e
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Type of Monitoring - Pre-Construction
(phlease coede vne) :

As-built (4-5 weeks)

Annua] Post- Construchon Year 1 / 2 / 3/4/5°

Parameters Measured -Vegctallon
iplease caele all that apply) -
Sediment

“Benihic Invertebrates
Birds
I

Other (please describe):

Photo Monitoring ¢ onducted? Yes/No

{please andn e sttt vodes) ) L

Video Mmooy € onducted? Yes/ No
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MONITORING PARAMETERS: BIRD OBSERVATION

Species ) Abunda'nce ‘Location Activity Duration of Stay
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- MONITORING INFORMATION
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MONITORING PARAMETERS: BIRD OBSERVATION

' Species Abuhdance - Location ~ Activity Duration of Stay
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- MONITORING INFORMATION

Date of Monitorving

Ture N X007

Time nf.!\'hmilnl.'inu_

Began: ?_330: dmn
Concluded: 7000 em

Tide
(pleasc cirele one)

High Tide / Ebbing / Low Tide / Flooding Y 7o

~ Predicted low and high li_des:.

Time of tidal measurements:

Nearest tidal staﬁon-

Weather _
 (lemperature, wind, precipitation)

elear a/ﬁm?h /?tr.&% 7‘%@ é{@éﬂi Inﬂzy[{ﬂ? et

Maonitor(s)
“(name, sihhanon

A’ %m/ (hpo\/mdar\
Wi ¢

Type of Monitoring
(please wirele one)

Medtn Shep Puvuben ;PC/CIP%

Pre-Construction’

| As—built (4-5 weeks)

Annual Post-Construcuon Year 1 /2 @I a4/ 5

Parameters: Measuredd
{please coele sl that apply)

Vegelatlon
Sediment
Benthic Invertebrates . _

Birds B

| S —

Other (please describe): -

Photo Monitor ing .illllilll‘it‘.[]‘.’_ _

: _‘ph'i'.‘vl’ Wil abe slatsiog |'|.u|t:'.‘;'] .

Yes/No

L

\Video Mo 1y onducted?
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Yes / No
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MONITORING PARAMETERS: BIRD OBSERVATION R
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PDate ol Monitorving

o "~ MONITORING INFORMATION

Ture 22, 2007

Time of I\‘Ii'milurim; Began: 1245 g F
Concluded:_f2° %y -

“Tide " High Tide / Ebbing / Low Tide / Flooding

{please cirvcle one) ' o |

' Predicted low and high tides:

Time of tidal measurements:
Nearest tidal sfation:

Weather | i

(lemperature, wind, precipitation) LEY clea

Mc‘miim(s) | : ) . o _ - ,
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Type ni '\’lmmm my
(please wirele nie)

Pre-Construction

As-built (4-5' weeks)

Annual Post—Construcuon Year 1 / 2 /@ 47 5

Parameters Measured
(please ervle ol thal apply)

Vegetation

Sediment

“Benthic Invertebrates

~ Birds

Other (please descﬁbe)f
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_ l'l_m'lu Muonitoring Conducted?
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Yes / No
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Yes /N/o/




MONITORING PARAMETERS: BIRD OBSERVATION

Species * Abundance Location Activity Duration of Stay
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- MONITORING INFORMATION

Date ol .f\i;l‘ll‘ilill"!!lll /j?‘ik@ 30) M.(/‘:?‘ - R - '

Time of Munitoring Began: 6 5Cpro ; — ]—
Concluded: Zwprn o

Tide . HighTide / Ebbing / Low Tide / Flooding |

{please cuvle ane)

Predicted low and high tides:
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Nearest tidal station:

Wealher ' ‘.
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Type of Mpntlm'in;: - _ Pre—Construclion '

(please viele sone) '
' As-built (4-5 weeks)-'

Armual Post—Constmcuon Year 1/ 2 K 3?! 475
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" Benthic Invertiebrates

Birds
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Photo Mondasing ¢ omducted?  Yes/ No )

(Please s ate st cindes)

Video Mooy ¢ ondactéd? Yes / No
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MONITORING PARAMETERS: BIRD OBSERVATION B

Species Abundance Location Activity Duﬂation of Stay
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- MONITORING INFORMATION .~
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Imu of B‘_lm_i'llc_n’i_n_;: o ' - ‘Began: &I fJ/P R o /’r .
R o Concluded: s ' ' o '
vide ngh Tide. / Ebbmg /. Low Tide / Fioodmg

~Apleasc encleone)y
_— - " Predicted low and h:gh udes
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Nearest tidal station: -

Weather ' R
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- 'MONITORING INFORMATION |
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S o Concluded: & pm

lide S ngh Tide / Ebbmg / Low Tide / Fioodmg

- {please cuele one) .
P ' ‘ Predicted low and h:gh tides: //)/am/
Cf’ /ﬁ?aﬂjﬁ{//

-i " Time of tidal me‘asu_remen_t_s:

Nearest tidal station: .
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' (lunpcmnur wmtl pwnpndlmn) - /%’41/' §7°¢

- Mnmlmh)‘- : .
{name, wifilanon) %} W, Cal% relli _ /l/am‘rf her® )‘%Juz’wﬂ kJJ(/fwy

Type 'nl _M__u‘lﬂh;’t"iﬂ;. A : Pre-Construcllon E 4
(please celeoney - - ' | o/uwr‘) o 5’//""” %{’ﬂ- '
B - ' ~ As-built (4-5 weeks) Coand 51&9 po VeI

Annual Post-Construcuon Year 1 /2 m 4/ 5

I‘:yr':mu'n'-n'r\fh{m‘nrn’-d o Vegclauon
(please vicke all that apply)

_ Sediment
~Benthic Inveriebrates
Birds
~ Other (please describe): -

- Photo Munitaring Co lll.i'll"!l'.f_ Yes /No
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APPENDIX E
NOAA PRE-RESTORATION MONITORING DATA




NOAA 2002 Pre-Restoration Monitoring Data

Restoration Site
P Vegetative Cover {percent)
) Transect 1 Transect 2 Transect 3 Transect 4 Transect 5 Transect b Transect 7 Average
Plants ljoz|o3|ca|os|os|orfoz[os[oa|[os[os[or|at|Q2|Ri|os|os|njQ2{a3 /4| Qs|Q6|ar|Qsfaijozjodfdjosjasjoifo2fai[oafas|[a6|ar]ai|o2] Q3| Q4] Q5f Q6| (squaramater)
Spantina akermifiors 0| 0| ¥|90]j90j4)0|0|0|3|1g|0|os5|0|85|20[{0]of|0o]O0joOojolofo|0of[60] 0|0 65[45{665[ 40| 0| 0| 0|85/80]|35[/25|0) 0]|80|60]|35]|05 22.5%
Phrogrmites aushrelis grl7lolololoissboltlotololalziolololol1si20laoflanias]alsr|lo]ls(oojofo]ofolwofi0j7o{oloelolof{1s{5laldlolo 14.5%
iva frutescens 0j65;{ 0| O0Jo|0D]Jojeoismlofoso0o,0]050]0fJ0}Oj4|10|5]0|0fjO0jaf[d]O|OD|JO|ODjJOjOjOG|OjJO]JO|Oj]Q[O]OD[Of0jOfO]|C 5.1%
Distichis spicate ojojoje|ojo]lojo]ojofoio0f0o;3{j0io0fjo0;0i0|/0f[0fof60(05j0] 0 000|000 0]0]JO0]JO0]O0]jO]jO]|D]JOjoiofofu 14.1%
Attamasia viilger's cjofojajo|lojofojofojoflo]Jo|]1]oflojo]Jojololo|jg|o|jojojo|lo|o|d&|o|d]o|olojojof0]joto]0[0]JO0jOFEO]AQ 0.0%
Limorium &p. plofofolololololo]lolololo]lojolo]lo]lo]lojorota|ofar{ejodololojojojojojofojojojojojojojojojoro 2.2%
Toxicodendronradicans | 35 0 | 0 [ o Jo | e ] ofo]Jofo]oflo]ofo]ofo]Jofo]jo[olojolo]ofo]Oojofolojojoiojojofojofo|JofojojofjojO|oO]O 7.1%
Safcomia europa ofo]l1f{otofo]o|le|ofo]oefo]jofo]Jofo]e|[o]jofojofaoajo]afojofojodojofotojojofojofojofofo]jejojo]joO]oO 0.0%
Tetal Piant Cover 46.6%
Invertebrates Macroinveriebrate density {individuals per square mater) {11 sguare maler}
| Geukensta demissa 0| o oiapo|eooji500] o | o | o { o i1g0(dd0f 10} 0y ojt20j15]69j o o] a|ojo0|lo]1]460] 0|0 |M|6r|40]|78| 0] 005 67]|42]2]|0] 0} 0139105 1 189
Uespugnaxbumows) | D[ ol 0 oJo[o]jofo]ofolofOjojojojojojojoy0fjo]ojojoflojojofe|dfoc)jef0)olfO0j0fos0:0:0f|C|OjOj{O]}OQ]0Q 0.1
Nassaus obsaletus gjlojojoflolofo|o|ofofoso[240{atcf of of2a0{120[312f 0} 0} 0y 0] O] 0] 0] 0f 008 400[4007420f 0 0] 015|120 |60} 0 [ 0| 0 [218]352)128 186
NOTE: These transecls are not the same as those used in the 5 year post-construgtion monitoring pregram.
Refarence Site
$p Vegetative Cover (percent) Average
Reference 1
Plants Q1] G2103]0Q4|05)06)|Q7 ) Q8| Q0| Q0] M1 Q12| Q13 vare maler]
Spartine aflemifora 88| 251 95| 32| 55| 85100100 90 |100] 50 | 45| 12 67.5%
| ates  {Macroinvertehrate density {individuals per square meter) {114 square metar’
domisss | 320 19 | 600] 38 | O { O [1400] 11807 1310; 16201 177 0 § & 1283
Nasearius cbsolatus | 0 | 30| D | 0 |1300] 0 | 0 |1000[860] 0 | 172] 0| O 85
The referance site is nol the sama a5 the reference sils used In the & year post-consiruclion manitoring program.
Spartina aiternifiora helght {first number Is feet, sacond nunf_ar 15 Inches)
Restoration Sita Reference Site
TI| T[Tl T2 | TA[TI| T4| 15| 76T ThiT6; 763 T6: 717777177 Ri Rt[R1]RI]RI
cdlas| Q4| os |||l Q3|Q4instael 4iQsi Q703 Qdf Q83 a8 ol g3|as| Q7| oajail
45 4 4.8 | 610 ] 25 El 2.4 5 4.5 2 4 4 33| 54 [ 53 7 23 4.3 4 4.4 4.1 L] 4.5
4 il 31| 5% 45 | 325| 35 25 E 25 415 34 | 285 2 4.9 5 43 4.4 5.8 4 318 5 6.7 4
4 25| B4 | 411 2 15 5 22 4.5 2 3 4.2 E a 531 53 5 4 4.2 4.3 6.7 66 | 55
2 a ] G4 | 425 | 25 4 4 3 21 22 4.5 26 31 46 | 590 4.5 3.6 4.7 3 8.1 [ %] 5
3 3 B 845 5.5 3 5 3 2 ) 2 4.5 13 25 47 55 | 411 411 4 41 5.3 & 44
4.5 4 4.6 4.4 3 3 4.5 2.5 22 45 3 13 3 3 440 ] 58 56 3 11| 4.4 5.6 65 55
3 45 | 310 | 38 55 | 325 | 675 23 2.4 3 3.1 & 15 35 47 | 510 | 58 2.5 1.5 4.6 6.3 4.1 4
4 35| 46 | 210] 25 | 25 4 48 25 3 35| 32| 45 1 52| 83| 438 5 4.5 4 £ 54 | 47
B.5 3.5 3.8 54 €1 | 225 | 625 B 3 3 4 4.3 & 32 4.5 £3 54 3.7 | 340 340 8 a1 45
3 5 4.5 &1 5 1.76 | 38 a2 16 21 a7 ] 4.2 15 4.2 55 53 448 4.5 64 | 540 | ar 42
4.5 5 4.5 18 1 625| 276 | 88 B a 35 38 3.1 & 18 448 57 54 4.5 4.5 3 5.4 5 4.10
4 4.5 4.6 15 52 2 k] 5.2 5.5 38 36 4.5 35 16 45 | 4450] 470 34 4.2 4.1 6 53 | 410
4 3 311| 18 : 575 25 5 5 3 a2 4 8 45 1.8 55 5.2 49 3.4 4.4 4.6 4.8 4.7 35
4 4 3.7 37 65 2 325 | 55 3 2.2 41 5.8 42 19 54 46 49 47 } 310 ) 14 £3 | 514 5
3 4 33 22 ! 55 15 | 65| B2 B 3 42 4.2 41 2 630 | 53 5 18 | 32 4.8 45 | 53 | 4191
45 4 3.2 | 0.83F 45 25 5.5 28 | 515 54| 49 310] 38 3T 36 47 | 51
45 5 3.2 i4 65§ 1.75] 36 3 4 1] 4,10 410§ 411 3 8.2 E.2 44
4 j a5 26 |op1fe2m)aas]ars 17|68 6 | a7 45137 |43 63| s [ ss
5 3 a2 | 083 & 1 4 B 515 5 4.7 43 44 4.3 4.2 64 | 411
4.5 3 4 49 | 526| 25| 55 17 B | 440 ] 4.8 440 441 6.6 59 55
The referenca sile is not ine sama as the referenca site used in the 5 year post-censtruetion moniloring grogram.

Heights in bold font zre flowaring plants.
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