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The Louis Berger Group, Inc. Bar Beach Salt Marsh Restoration Monitoring Report: Year 2 

EXECUTIVE SUMMARY 

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, 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. 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 Louis Berger Group, Inc . , conducted the second year monitoring of the five year monitoring program 
on September 13th and 14th of 2005. This event consisted of biological monitoring of vegetative cover and 
marsh elevation at the restoration site and at a nearby reference site. A vian 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 at. 2002). 

After the second year of monitoring, the restoration site has nearly met the 85 percent native species 
vegetative cover requirement and the 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 84 percent of the restoration site was covered with native 
vegetation. Ground cover by Phragmites was limited to 0.4 percent of the restoration site . 

The average height of Spartina atterniflora at the restoration site increased from 93 cm in 2004 to 103 in 
2005. Plants had flowered and contained seedheads. Elevation monitoring results indicate that the 
restoration site has experienced no significant settlement or fill compaction between 2004 and 2005. 
Monitoring results suggest that the restoration site supports a more diverse avian community than the 
reference site. While avian abundance at the restoration site was lower than the reference site, this was 
largely due to the presence of non-native flocking species. 

The second 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, however, the coastal zone still contains bare areas. Berger recommends planting shrubs 
and coastal grasses to increase vegetative cover of this zone. Berger also recommends that an osprey 
platform be established within Bar Beach lagoon, as the existing nest on pilings in the harbor is subjected 
to boating-related disturbances. Berger recommends that the herbivory fence in the peninsula area 
replanted in 2005 be left in place through the next growing season. . 

National Oceanic and Atmospheric Administration 
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1.0 INTRODUCTION 
In 2003, The National Oceanic and Atmospheric Administration (NOAA), New York Department of 
Environmental Conservation, U.S. Fish and Wildlife Service, and the Town of North Hempstead restored 
the salt marsh in Bar Beach Lagoon (also known as Hempstead Harbor Cove, see Figure 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 a mosaic of intertidal mudflat, sandflat, patchy low salt marsh, and 
shellfish beds. Restoration activities included the removal of substantial volumes of fill consisting of sand, 
gravel, concrete, and solid waste debris from the site. Removal of common reed (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 community consisting of marsh elder (Iva !rutescens), 
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. Virginia creeper (Parthenocissus virginiana) was initially planted in the upland area, but 
because its survival was poor and the primary purpose 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 herbivory 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. originally 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 of the ease of access to the closer site and because 
it was no more similar in habitat. 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 second year of monitoring on 
September 13 th and 141h of 2005. This event consisted of biological monitoring of vegetative cover and 
marsh elevation at the restoration site and at a nearby reference site. 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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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 quadra.t 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). NOAA initially 
estimated the number of vegetation quadrats required to sample the restoration and reference sites at 20 
and 10 respectively, but the number of quadrats at the restoration site was increased to 40 to accommodate 
the requested sampling in the coastal zone and high marsh and still adequately assess overall vegetative 
cover at this site. 

The elevation of the center point of each quadrat was determined using a Leica Geosystems Rugby 100 
laser level. 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. 

2.2 Results 

A summary of vegetation observed in quadrats at the restoration and reference sites is presented in Table 
1. 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 Phragmites . This is one less species than was 
observed at the restoration site in 2004 . The coastal shoreline zone at the restoration site was dominated 
by the planted species Iva frutescens, Panicum amarum, Solidago sempervirens, and Spartina patens, 
while the marsh vegetation consisted almost entirely of Spartina aitemif/ora, Spartina patens, and 
Distichlis spicata. 

Table 1. Vegetative Species Observed. 

Common Name Scientific Name 
Restoration Reference 

Site Site .. 

groundsel tree* Baccharis halimifolia ../ 

spike grass* Distichlis spicata - ../-

high tide bush* Iva frutescens ../ ../ 

perennial ryegrass* Panicum amarum ../ 

Virginia creeper* Parthenocissus cinquefolia ../ 

common reed Phragmites australis ../ ../ 

pearlwort Sagina procumbens ../ 

glasswort Salicornia europa ../ 

seaside goldenrod* Solidago sempervirens ../ 

smooth cordgrass* Spartina alterniffora ../ ../ 

salt meadow grass* Spartina patens ../ 

sea blite Sueda linearis ../ 

*Specles planted or seeded at the restoratIOn site 

National Oceanic and Atmospheric Administration 3 
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Only four species were present within the sampled quadrats at the reference site, representing one less 
species than observed in 2004. Vegetation in the coastal shoreline zone of the reference site was 
dominated by Phragmites, Spartina alterniflora, Parthenocissus cinquejolia, and Iva jrutescens, while 
marsh vegetation consisted exclusively of Spartina alterniflora and Ph rag mites . 

Figure 3. Overview of the Restoration Site, September 2005. 

Table 2 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 total vegetative cover of the l:estoration site was 84.4 percent, 
representing a slight increase over the 2004 observation of 83.9 percent total cover. Phragmites accounted 
for 0.4 percent of cover, representing a very slight decrease from the 2004 observation of 0.5 % 
Phragmites cover. Total vegetative cover of quadrats at the reference site was 83 percent, with 
Phragmites covering 19 percent of ground. Total vegetative cover of the reference site in 2004 was also 
83 percent, but Phragmites cover was 11.5 percent. Plant field data documenting the ground cover 
estimates for the restoration and reference sites, as well as Spartina alterniflora height measurements, are 
presented in Appendix B. Photographs taken along each transect at the restoration site appear in 
Appendix C. 

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

National Oceanic and Atmospheric Administration 5 
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Table 2. Summary of Vegetative Ground Cover 

Number 
Mean Percent 

Mean Percent Mean Total 
of Vegetative Ground Vegetative Ground Percent 

. Transect 
Quadrats 

Cover for All Species 
Cover of Phragmites . Cover 

Excluding Phragmites 

Restoration Site 

1 5 71 a 71 
2 5 92 1 93 
3 5 96 a 96 
4 5 69 a 69 
5 5 85 2 87 
6 10 83 a 83 
7 5 94 a 94 

Mean (all quadrats) 84.0 0.4 84.4 
Reference Site 

8 3 72 7 79 
9 4 46 43 89 
10 3 80 a 80 

Mean (all quadrats) 64 19 83 

Plant Height 

Vegetation quadrat elevation data are presented in Appendix D. Spartina alterniflora height was closely 
tied to elevation at both the restoration and reference sites. Figure 4 presents mean plant height by 
elevation for both sites . Plant height was greatest at elevations of approximately two to three feet NGVD, 
decreasing both above and below this range. Mean Spartina altemiflora height within quadrats at the 
restoration site was 103 cm, a 10.7% increase over the 93 cm average height in 2004. The mean height of 
plants in quadrats at the reference site was 110 cm, representing a 6.3 % decrease from the 117 cm 
average height in 2004. At both sites, Spartina altemiflora had flowered and contained seedheads. In 
2002, prior to the restoration, NOAA staff measured Spartina alterniflora height at the restoration site and 
reference site, finding the mean height of the remnant plants in the lower: tidal elevations of the restoration 
site to be 116 cm, while mean plant height at the original reference site was 136 cm. Pre-restoration plant 
height measurements were taken from different locations than those sampled for this monitoring report. 

National Oceanic and Atmospheric Administration 6 
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Figure 4. Mean Spartina alterniflora Height by Ground Elevation. 
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3.0 ELEVATION MONITORING 

Elevations of the vegetation sampling quadrats taken in 2004 were compared with elevations taken in 
2005, and these results appear in Table 3. No elevation data were taken for transect 8, due to rain which 
developed during the final afternoon of sampling. The mean difference in elevation of each transect at the 
restoration and reference sites between 2004 and 2005 was less than 0.2 feet, and generally much less than 
that. The differences between elevations in 2004 and 2005 at the restoration site and reference site are of 
the same range of magnitude, and overall, the elevation differences between the sites are extremely small. 
The observed differences are likely due to the lack of a permanent marker within the 50 quadrats, making 
it impossible to take measurements in the exact same location as the previous year. The data do not 
indicate that the restoration site has experienced significant settlement or fill compaction between 2004 and 
2005. 

Table 3. Elevation Differences Between 2004 and 2005 

Restoration Site · Reference Site 

Mean Mean 
Transect Difference Transect Difference 

1 -0.19 8 NA 
2 -0.02 9 0.11 
3 -0 .05 10 -0 .15 
4 0.01 
5 -0.06 
6 -0.07 
7 -0.04 

Overall 
Mean -0.062 -0.001 

Difference 
4.0 AVIAN 

National Oceanic and Atmospheric Administration 7 
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MONITORING 
4.1 Methodology 

Avian monitoring was conducted by Mary Normandia, an ornithologist from the North Shore Audubon 
Society arranged by NOAA . During 2005, monitoring was conducted on forty occasions, generally on a 
weekly basis. The ornithologist spent 30 minutes at the restoration and reference sites, 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. . 

4.2 Results 

Table 4 presents avian species abundance, richness, composition, and diversity for the restoration and 
reference sites. 

Table 4. Summary of Avian Monitoring Results. 

. . •. 
Species '; " . 'j: Restoration Site Reference Site · 

. . NumberoL Mean Number of Mean . 
Common Name .. Scientific Name · Individuals . Abundanc~ Individuals Abundan.ce 

Song Sparrow Melospiza melodia 20 0.50 1 0.03 

House Sparrow Passer domesticus 1 0.03 

Swamp Sparrow Melospiza georgiana 2 0.05 2 0.05 

Double-crested Cormorant Phalacrocorax auritus 1 0.03 

Mallard Anasplatvrhvnchos 2 0.05 5 0.13 

Mute Swan CJ1l!IUS olor 18 0.45 8 0.20 

Canada Goose Branta canadensis 13 0.33 9 0.23 

RinQ-bilied Gull Larus delawarensis 2 0.05 96 2.40 

Herrin~ Gull Larus argentatus 1 0.03 7 0.18 

Foster's Tern Sterna forsteri 3 0.08 1 0.03 

Great Blue Heron Ardea herodias 1 0.03 

Great EQret Ardea alba 1 0.03 4 0.10 

Snowy Egret Eqretta thula 1 0.03 

Black-crowned Night Heron Nycticorax nycticorax 3 0.08 

Osprey .. Pandion haliaetus 2 b;05 

Spotted Sand~er Actitis macularia 1 d.03 

Barn Swallow Hirundo rustica 9 0.23 . 1 0.03 

MourninQ Dove Zenaida macroura 3 0.08 

Rock Dove .. Columba livia 78 1.95 

European Starling Sturnus vulgaris 4 0.10 98 2.45 

Killdeer Charadrius vociferus 3 0.08 

Red-winQed Blackbird Agelaius phoeniceus 13 0.33 

Grackle Quiscalus quiscula 12 0.30 

Willow Flycatcher Empidonax traillii 1 0.03 

Goldfinch Carduelis tristis 1 0.03 

Yellow-rumped Warbler Dendroica coronata 2 0.05 
. , 

AHSpecies. 118 2.95 312 7.80 

Species Richness · 23 14 

Diversity Index ' 1.137 0.695 

National Oceanic and Atmospheric Administration 8 
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Avian monitoring data are provided in Appendix F. Twenty-three avian species were observed at the 
restoration site, while fourteen were observed at the reference site. Mean avian abundance per 
observation at the restoration site was 3, which was lower than the mean of nearly 8 birds per observation 
at the reference site. However, this reflects the different makeup of the avian assemblage at the reference 
site, where 87 percent of individuals consisted of the flocking species Ring-billed Gull, Rock Dove, and 
European Starling. It should be noted that the Rock Dove and European Starling are not native species. 
Avian abundance at the restoration site was higher in 2004 than in 2005, however the first year monitoring 
consisted of a small number of observations in the fall, and was not representative of year-round 
conditions. 

Avian diversity, as measured by the Shannon-Weaver Diversity Index, was 1.137 at the restoration site, 
which was significantly higher than the reference site diversity index of 0.695. Both songbirds and 
waterbirds were well represented at the restoration site, while most species observed at the reference site 
were waterbirds. 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 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. 

5.0 SUMMARY 

After the second year of monitoring, the restoration site has nearly 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 84 percent of the restoration site was covered with native 
vegetation. Ground cover by Phragmites was limited to 0.4 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 5 
summarizes the monitoring results for all parameters investigated at the restoration and reference sites in 
2005. 

Table 5. Summary of Monitoring Results 

~ .. ,- . " .. . . 
Direction 

Resource 
, 

Monitoring ~esult . 
.. 2004 2005 . of 

~ 
' .. ChanQe . , . 

Percent Ground Cover (excludinQ Phragmites) 83 84 + 

Vegetation Percent Cover by Phragmites 0.5 0.4 + 
Species Richness 12 11 -

Mean Spartina alternif/ora height 93 103 + 
Marsh Elevation -- -- -- = 

Mean Abundance 4.9 3 -
Avian Species Richness 8 23 + 

Diversity Index 0.771 1.137 + 

Comparisons of the elevations of the vegetation monitoring quadrats do not indicate that the restoration 
site has experienced significant fill compaction between 2004 and 2005. Monitoring results indicate that 
the restoration site supports a more diverse avian community than the reference site. Although birds were 
more abundant at the reference site, this was largely due to flocks of the non-native Rock Dove and 
European Starling. Differences in the composition of the avian communities at the restoration and 
reference sites are probably due to differences in the surrounding habitats of each site. 

National Oceanic and Atmospheric Administration 9 
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Management Recommendations 

The second 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, however, bare ground continues to be present in some areas of the coastal shoreline 
zone, and some of the shrubs planted in this zone are dead. Berger recommends replanting these shrubs, 
as well as coastal grasses, preferably with plugs, which would be more effective at vegetating larger areas. 
Berger recommends that the goose exclusion fence around the area on the peninsula which was replanted 
by the Town of North Hempstead in 2005 be left in place for another growing season. 

The ornithologist conducting the avian monitoring has noted that fishermen sometimes tie their boats to the 
pilings located just to the south of Bar Beach lagoon. As osprey nest on one of these pilings, this 
disturbance has been observed to severely agitate the adults, leaving the young unprotected. While this is 
not within the project site, NOAA might consider posting warning signs to the pilings to prohibit boats 
from approaching. Berger recommends that an osprey platform be established in the lagoon itself where 
boat traffic would not disrupt nesting activities. . 

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



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} 

T1up 240496.692 1079543.771 1 21.0 T8up 240917.997 1080339.707 1 14 

T1low 240443.858 1079592.021 2 18.3 T810w 240865.224 1 080350.4 28 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 18.5 

5 0.9 T910w 240794.065 1080028.913 2 14.8 

T2up 240473.546 1079513.559 1 21.0 T9 total length 21.6 m 3 6.7 

T210w 240411.422 1079547.602 2 18.4 4 0.5 

3 15.8 T10up 240851.720 1079907.820 1 12.3 
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 

T3Iow 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 

T410w 240425.061 1079411.027 2 12.6 

3 7.8 
T 4 total length 17.50 m 

4 5.4 

5 0.5 

T5up 240482.271 1079329.557 1 9.9 

T510w 240444181 1079324.130 2 7.7 

T5 total length 12.1 m 
3 5.3 

4 2.9 

- 5 0.7 

T6up 240451.950 1079149.276 1 47.4 

T610w 240317.391 1079242.701 2 46.8 

3 42.4 

4 37.8 

5 30.8 
T6 total length 50.1 m 6 23.4 

7 17.4 

8 11.5 

9 5.8 

10 0.7 

T7west 240359.023 1079164.397 1 26.7 

T7east 240397.675 1079243.907 2 21.9 

3 11.8 
T7 total length 27.3 m 

4 6.7 

5 0.7 



APPENDIXB 
VEGETATIVE COVER DATA 



2005 Bar Beach Vegetative CoverData 
Restoration Site Transect 1 Transect 2 Transect 3 Transect 4 Transect 5 Transect 6 Transect 7 

Quadrat 1 2 3. 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 6 7 · 8 9 10 1 2 3 4 5 

Spartina altemiflora 5 5 95 100 30 5 + 95 100 85 5 20 100 100 95 0 0 70 100 25 + 5 90 90 75 0 0 90 90 50 75 95 65 90 85 90 100 85 95 100 
Spartina patens 10 90 0 0 0 10 0 0 0 0 40 10 0 0 0 35 20 0 0 0 0 0 0 0 0 10 35 0 0 0 0 0 0 0 0 0 0 0 0 0 

Distich/isspicata 15 5 0 0 0 65 95 0 0 0 10 70 0 0 0 0 80 0 0 0 40 95 0 0 0 15 10 0 0 0 0 0 0 0 0 0 0 0 0 0 
Salicomiaeuropa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 + 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 5 0 0 0 0 0 0 

Atrip/ex patu/a 0 0 0 0 0 0 0 0 0 0 a 0 0 0 a 0 0 0 0 0 a 0 0 0 a a 0 0 0 0 0 a 0 0 0 0 0 0 0 0 
SUePa Iimiaris 0 0 0 0 0 0 b 0 0 0 ,0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 + a 0 0 0 0 0 a 0 0 0 0 0 

Baccharis halimifolia 0 0 0 0 0 a 0 0 0 0 0 0 0 a a 0 0 0 0 0 10 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 
Iva frutescens a 0 0 a 0 0 0 0 a 0 20 0 0 0 0 10 0 0 0 0 0 0 0 0 0 55 50 0 0 0 a 0 0 a a 0 0 0 0 0 

Phragmites australis a + 0 0 a 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 a 0 0 a 0 0 0 0 0 0 0 a 0 0 0 a 0 
Panicum amarum 0 0 0 0 0 0 a 0 a 0 a 0 0 0 a 5 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 

Solidago semipervirens 0 a 0 0 0 5 0 0 0 0 5 0 0 0 0 0 0 0 a 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 
Sagina pr6cumbens 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 a 0 0 0 0 a 0 0 a a 0 0 0 a 0 0 a 0 0 0 0 a 0 0 a 

Parthenocissus.cinquefolia 0 0 0 0 a 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 a a a 0 a a 0 a a 0 0 a a 0 0 

. % dead vegetation a 0 a a a 0 a 0 a a I 0 0 a a 0 0 0 a 0 a 0 a 0 a a a a 0 a a 0 0 a a a 0 0 a a 0 
% open/mLid/water 70 0 5 a 70 15 a 5 a 15115 0 a a 5 50 a 30 a 75 20 a 10 10 25 15 5 10 10 50 25 5 35 5 15 10 a 15 5 0 

% vegetative ground cover 30 100 95 100 30 85 100 95 100 85185 100 100 100 95 150 100 70 100 25 80 100 90 90 75 85 95 90 90 50 75 95 65 95 85 90 100 85 95 100 

Reference Site TransectS . Transect 9 T ransect .10 

Quadrat 1 4 3 1 2 3 4 1 2 3 · 

Spanina altemiflora 0 100 SO 0 10 95 70 65 90 85 
Spartina patens 0 0 a a a 0 a a a 0 

Distichlisspicata 0 a a 0 0 a a 0 a 0 
Salicomia europa 0 0 0 0 0 a a 0 0 a 

Atrip/ex patu/a a 0 0 0 0 0 0 0 a 0 
Sueda Iinearis a 0 0 a 0 0 0 0 0 0 

Baccharis halimifolia 0 a a a 0 0 0 a 0 a 
Iva frutescens 30 a a 0 0 0 a 0 a 0 

Phragmites australis 20 0 a 90 80 a 0 0 0 0 
Panicum amarum 0 0 0 0 0 0 0 0 0 0 

. Solidago semipervirens a 0 0 0 a 0 0 0 0 a 
Sagina procumbens 0 0 a 0 0 0 0 0 0 0 

Parthenocissus cinquefolia 5 0 a 10 0 0 0 a 0 a 
% dead vegetation 0 0 0 0 0 0 0 a 0 a 
% open/mud/water 45 a 20 0 10 5 30 35 10 15 

% vegetative ground cover 55 100 80 100 90 95 70 65 90 ~ 
+ = present, but covers less than 1 percent of quadrat 



APPENDIXC 
Spartina alterniflora HEIGHT DATA 



.. . .. ~ , ., 

2005 Bar Beach Spartinaalternif/or.a height(in 'centimeter~} ... 
, " ;.' . '. 

. , . ,: 
" - -

~ ,~ . -.- . 
" 

c· 
'" .' 

" ' Restoration Site, - .. ' ~ '.- -
Transect 1 Transect 2 Transect 3 Transect 4 Transect 5 Transect 6 Transect 7 

Quadrat 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 

42 139 73 162 99 32 86 176 136 79 119 156 135 54 44 192 ## 113 42 128 86 86 81 81 91 116 163 191 23 108 60 112 216 179 
12 76 73 141 139 60 92 138 104 57 113 184 137 121 18 187 119 47 91 63 135 77 75 69 42 92 89 148 161 47 101 98 180 37 

19 104 172 114 21 95 54 43 58 123 88 145 179 66 176 43 82 94 146 104 68 71 36 151 89 79 159 182 119 55 131 183 

42 87 141 28 20 42 194 88 50 67 76 22 46 58 191 33 57 119 132 82 57 61 56 136 47 177 171 153 143 57 213 151 

18 89 145 38 50 112 180 141 84 94 196 156 29 41 118 92 54 92 28 69 20 94 77 76 46 116 19 112 135 109 171 186 

19 83 156 85 37 102 161 107 58 127 150 144 27 61 159 109 64 69 134 84 74 71 84 143 211 153 57 35 124 81 159 52 

21 36 179 43 42 77 31 129 50 109 154 53 163 59 178 114 106 36 71 110 76 111 66 134 214 29 155 93 146 51 163 169 

20 61 167 45 25 96 40 126 ' 74 105 ## 174 150 104 137 22 139 121 44 119 76 49 72 109 175 178 125 180 109 98 215 172 
17 75 187 74 29 46 26 79 53 96 101 169 33 134 159 102 87 85 102 117 72 19 59 110 174 167 26 144 130 93 14 51 

9 105 151 52 52 118 170 92 51 93 86 , 146 145 102 51 41 98 124 90 121 163 16 50 139 119 148 133 31 148 80 159 160 

16 100 139 94 35 143 143 129 61 102 93 139 117 126 196 188 126 77 146 151 83 64 81 57 147 158 64 12 132 14 227 57 

11 93 164 101 30 105 157 106 36 89 94 96 11 2 133 31 40 106 71 189 140 86 98 59 126 115 ## 128 146 79 125 ## 167 

26 82 195 105 115 127 128 34 119 108 144 113 113 156 98 79 123 90 129 122 89 98 122 183 174 69 179 97 110 225 175 

28 116 171 115 106 151 35 19 107 129 148 117 84 107 132 105 92 91 77 112 90 68 92 215 114 36 163 102 92 84 27 
106 163 95 87 160 140 90 82 130 124 103 139 10 119 94 99 129 121 45 77 124 141 168 124 147 23 107 152 181 

77 157 43 82 174 53 92 99 142 135 106 162 29 56 124 102 85 120 26 93 138 181 56 132 140 147 89 217 173 

74 160 119 77 12 65 95 159 113 109 79 127 10 21 11 3 126 78 48 64 91 97 182 96 14 155 117 51 133 26 

103 172 86 63 153 130 42 160 120 127 60 138 64 32 36 65 49 65 95 66 20 163 41 72 129 130 212 104 

18 189 104 34 144 128 90 183 146 37 124 152 132 138 30 103 80 40 26 127 27 180 157 35 156 139 ## 162 

"----- - 62 lIL 23 JQ! 14 107 89 168 141 68 147 140 117 59 118 124 98 86 69 101 132 174 118 191 159 31 216 174 

--, Refere'nce Site ' 
Transect 8 'transect9 TranseCt 10 

Quadrat 1 2 3 1 2 3 4 I 1 2 I 3 

178 23 27 64 92 83 146 156 

190 92 49 104 102 72 23 167 

182 125 15 137 132 76 125 150 

168 103 26 115 135 44 183 150 

184 139 43 11 2 54 51 201 142 

164 44 99 86 19 30 178 155 

169 131 68 188 95 86 126 147 

152 130 83 110 103 21 180 16 

180 52 81 119 107 51 125 130 

19 29 58 96 123 92 108 165 

147 123 70 114 11 2 18 164 196 

181 171 30 131 32 13 84 212 

163 154 26 117 52 80 162 174 

137 122 176 162 83 191 180 

188 124 152 46 88 160 30 

80 139 114 67 9 133 181 

177 40 130 125 61 179 115 

161 104 147 102 13 178 178 

8 53 143 93 80 188 ## 

-
171 100 

-
15 18 1L 128 162 



APPENDIXD 
ELEVATION DATA 



2005 Bar Beach Elevation Data 
. '. 

Restoration Site 
" . . 

'. Reference Site 

Tr~nsect Quadrat " " 2004 ' 2005 Difference, 
: ,Elevation ,., Elevation , Transect Cuadrat ' • 2004 2005 

Difference Elevation ' '. Elevation . -, .. 

1 5.76 5.4 -0.36 1 5.89 NA NA 
2 5.05 4.9 -0.15 8 2 3.23 i'JA NA 

1 3 4.15 4.1 -0.05 3 1.07 NA NA 
4 3.29 3.1 -0.19 1 6.08 6.28 0.2 
5 0.44 0.25 -0.19 

9 2 4.74 4.84 0.1 
1 5.81 5.76 -0.05 3 2.74 2.63 -0.11 

2 4.84 4.74 -0.1 4 0.37 0.62 0.25 
2 3 4.41 4.48 0.07 1 4.25 4.33 0.08 

4 1.89 1.88 -0.01 10 2 3.27 3.23 -0.04 

5 0.51 0.48 -0.03 3 1.14 0.65 -0.49 
1 5.56 5.52 -0.04 Average Difference -0.001 
2 4.75 4.65 -0.1 

3 3 4.11 4.07 -0.04 
4 2.2 2.1 -0.1 

5 0.8 0.84 0.04 
1 5.86 5.79 -0.07 
2 4.76 4.7 -0.06 

4 3 3.3 3.28 -0.02 
4 2.5 2.83 0.33 

5 0.8 0.66 -0.14 
1 5.57 5.58 0.01 
2 4.39 4.35 -0.04 

5 3 3.41 3.37 -0.04 
4 2.2 2.12 -0.08 

5 1.28 1.13 -0.15 
1 5.39 5.35 -0.04 
2 4.62 4.85 0.23 
3 3.98 3.93 -0.05 
4 3.65 ' .. 3.5 -0.15 

6 
5 3.61 3.52 -0.09 
6 3.53 3.5 -0.03 
7 3.38 3.35 -0.03 
8 3.28 ' 2.94 -0.34 
9 2.55 2.48 -0.07 

10 1.6 1.48 -0.12 
1 1.24 1.22 -0.02 
2 2.97 2.9 -0.07 

7 3 3.53 3.5 -0.03 
4 3.55 3.41 -0.14 

5 1.83 1.87 0.04 
Average Difference -0.062 



APPENDIXE 
SITE PHOTOGRAPHS 



Restoration site-view of transect 1 from upland end. 

Restoration site-view of transect 2 from upland end. 



Restoration site-view of transect 3 from upland end. 

Restoration site-view of transect 4 from upland end. 



Restoration site-view of transect 5 from upland end. 

Restoration site-view of transect 6 from upland end. 



Restoration site-view of transect 7 from west end. 

Restoration site-view from boat ramp. 



Reference site, view from boat ramp. 

Reference site-view of transect 10. 



Reference site-view of transect 9. 

Reference site-view of transect 8. 



APPENDIXF 
AVIAN MONITORING DATA 



MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

. Began: 10: .A-11 
Concluded: I 0 ~ 30 

1 Ebbing 1 Low Tide 1 

Predicted low and high tides: 

Time oftidal measurements: 

Nearest tidal station: 

Weather . 4C,~§) 5'~/Cl(jJnJ{/\ j/ilca:tiu 
(temperature, wmd, vv""v'O 
precipitation) 

Monitor(s) AJI A IJf.MA,AlD 1;4 AiJ \)0 ~ vrJ 
(name, affiliation) / r I . ! v t , I P 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

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

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

@ 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 12/q /01 
Species Abundance . Location Activity Duration of Stay i 

Son Cj 5pthi{;lJ d- 5poJinq) -Z"~t'1~ "'/I -... 
10 MU-.ft ! I -~ -v 

v v i V v 

5on~5fJ~ I P~. ~<i /O~ 
)Jfi, .5UJM1 ~1 f!3t:Y 1tdP ;Udtc{ /S~ 

'- J 

I 

. 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

MONITORING INFORMATION 

Idjl0L01 
r I 

Began: 3 f AI\ . 

Concluded: :3 30 pI'---

High Tide ~~/ Low Tide / 
Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Yea<I) 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

G 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION / 2ft{; /01 

Species Abundance Location Activity Duration of Stay I 

0 

rJ1jdrJ~WOJl :L d~aJ- /w.ot~~ J 5' 111~", . , v V V 

I 

. 



I i 

Time of Monitoring 

Tide Low Tide I 
(please circle one) 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather 5'515 " Stij25'fYlf 4 /OJle!Wsi-
(temperature, wmd, ! ' 
precipitation) 

Monitor(s) A Jl A I tJD 
(name, affiliation) IV l, IV()~f1A fA (MAS 
Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built ( 4-5 weeks) 

Annual Post-Construction: Year 1 l(j I 3 I 
4 I 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

8 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION Io/d. 3;01 

Species Abundance Location Activity Duration of Stay 

!1hi!cSwafi 5 tJder 51-eq;/~q . Ibl11MJk 
SDv1 Cj :; tJamvJ I qrass r!t. j r.t ftio, IO(l1(l1ks 

I f I ./ 

PoJJ:WJri/f}(MJI?JJlj If- i wJe;- *-cdri1~· 10 fUU7 t/Ies 
I 

l/ecoVJducJ- < ~IJr1" kl 1V\i~US iV\ c:ore.t{.. 
I '-

Notes: ~ 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

MONITORING INFORMATION 

1!7hs 
Began: cr: '3 () AM 
Concluded: la', AM 
High Tide / Ebbing /~ i 
Flooding , 

Predicted low and high tides: 

Time oftidal measurements: 

Nearest tidal station: 

Weather . 3Cfo /IO-20Mp4 /vltJ. W. ctJ7/~-
(temperature, wmd, \Jvv""-cr 
precipitation) 

Monitor(s) A A A I J ' 
(name, affiliation) / V I , / V or M tlltQl (tt '/ 

Pre-Construction Type of Monitoring 
1 (please circle one) 

YII~ rP I As-built (4-5 weeks) 

~, ... nb :.v"'('n~ ______ il2_ fr" (' Annual Post-Construction: Ye 1 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

Other (please describe): 



5;ih: 

MONITORING PARAMETERS: BIRD OBSERVATION I /7/oS-
Species Abundance Location 

ff 

~a~~.pt1~ 5 4(i::ih fJZL 
cJ 

Activity Duration of Stay 

~~4 IOM(~jk\ 
7l v 

L ~~-!:IP~p'.,f­
~ Ml-1!t.1 II tuvk-p;;::;; 

~~/OOJaA ~ 
P1d~ tuv 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

MONITORING INFORMATION 

l/qh5 
Began: {I ;4M 
Concluded: 12- pM 

CHi;h Tid;) / Eb~ing / Low Tide / 
Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather 4015 -/O/tlf~/e!~/J(J;' VlilflOw., / SUnil '1 
(temperature, wind, d 
precipitation) 

Monitor(s) A ! 
(name, affiliation) jV1, Iv(JICArtAl'tl) (A 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: YeaO. / 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

~ 
Other (please describe): 



MO NITORING PARAMETERS: BIRD OBSERV A nON I / q /0:5 
Species Abundance Location Activity Duration of Stay 

5anq _5JJa;J;wvJ I (Jn~~r 5'~ 10 M/~ .. i?::5 
J v v 

~: ff 

-



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

MONITORING INFORMATION 

W0~5 
~ Began: q AIV] 

Concluded: q: '30 A".-v\ 

High Tide 1 Ebbing ew ~I 
Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather 32Dj N~@)S-I()fV1f4 - CIDJd~ 
(temperature, wind, <J 
precipitation) 

Monitor(s) A~ N· 
(name, affiliation) I V

\ <! OeM..AtJ~IA 
Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built ( 4-5 weeks) 

Annual Post-Construction: Yeru(!)1 2 1 3 1 
41 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 
-~ 

~ 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 

((/cili Svan 5 In") ttl t/ NA 5 fI1 M:ffi. j 
121V\~ b~i!tJ 6v 1/ s 2 rrtJcL. {e;eJ,t1Ci 5 1111"tf!::s 

0fCuJ (fjJVJ!eV-OVl .:L aC)().lttl~t C'f,Cfjse5 ro">~n~ (0 fI1{I/J~ 
(./ -, 

KIV/o,hrlft..J bv It 11 ifJw f{{)e {efa,;,£{ . /.~ mlhll J.e,.r 
{4c ~ l1ereov1 75 COYJCi)ll~ 11 J 

I' l/ 

fu,5fa)!Aa, 30 i~tj e+eVtce l t I' . t\ 

" . 

-



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

MONITORING INFORMATION 

Began: i /'00 
Concluded: la: 00 

High Tide / Ebbing / QOW Tidi)) 
Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 
I (. 

Weather ~qo / vJ 5'vJ71S-lUf~/ c/rJ(/d~ 
(temperature, wmd, 

. precipitation) 

Monitor(s).. /JA ;JO;(I1ANOrA 
(name, affilIatIOn) ! V I , r 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Yeai(j) /.2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

~ 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 2) I'w/O 5 

Species Abundance Location Activity Duration of Stay 

rn;!-c.5WCl'1 ~ m(}ti S/f!tr/,lft5 ::;Oit({~k 

((I ~ I)tkot t,; {Is 62.5 /()~ +tie- {idr"l· 3rOlI1(1):Is 
(J 

. 

, r60r htl3 tJet!t1 'GrzL'n -fOr -. 



MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

Began: 10' AIV\ 
Concluded: lD·. 30 Afo'\ 

High Tide / Ebbing ?J::'ow T:;) 
Floodmg ~ ~ 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Monitor(s) 
(name, affiliation) M. No f..A.\AtJ ~ lit 

I 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year(Y1 2 I 3 I 
4 I 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

e 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION3!11!OS 

Species Abundance Location Activity Duration of Stay 

f5 

I2tnq 61'/~JII- 35 +tie Itn"p ) 1tiJ10~ 30mM. 

f/.etnn4 /NIl ~ H ( , i I ''; 

[J. 51t:t r / 1Jtl1 ft;,s- cit 5/JtJfJ-eo( l \ : If 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

MONITORING INFORMATION 

3/dd-./OS 
Began: (0 :30 
Concluded: II; 00 AM 

High Tide /~ Low Tide / 
Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather . 4915 ~{Ufrtf471t!o~/5{/t1I1~/ 
(tem?:ra~re, wind, (jre "'~ / 
preClpltatlOn) / 0 _0 

Monitor(s) MAr D 
(name, affiliation). . IV Ot4VtA(V IAI NSA S 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built ( 4-5 weeks) 

Annual Post-Construction: yea(i)' 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

B 
Other (please describe): 



~: 

MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 

Can ada.. bte>e. ,C) +)oI~!t~~ feedtfiq ? I Oml;'. 
I 

r.anada/o~ ,:::5) ",5hor~ I1ny 5M(!rdr~ / ~ ') II1ln'vk-s 
J 

-

Notes: .:?(X) t- Co.. ~c0cV bov~ 11\ Mrl (Jfo.J~ e.dire. OFe IV' 
:i 51'\0..0 (;OOSG 

fii1/b~. J. ~~ok~~ 
tvck ~ p~ LA· {nedAi 7) 
f-~ 0MW ~ 
5l~ I 

Li·p~lt( 

ftJttJT 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

MONITORING INFORMATION 

3/3//0:;-
Began: :3 :PM 
Concluded: '3 .' 3 cJ f1?-

Gigh ~ Ebbing / Low Tide / 
Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather . ~3075''-;.tt1-tpMIEse/chJdt1 __ 
(temperature, wmd, 0-
precipitation) 

Monitor(s) J1 JO,(';11ArJJ)( A 
(name, affiliation) / VI 

Type of Monitoring Pre-Construction 
(please circle one) 

As-built (4-5 weeks) 

Annual Post-Construction: ye0 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

@ 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 

~ l( J1f1Ctda-(eese- . ~ hlt!,"II;/~ ~ni -flrnitna (f{) /11/~vk 
(9reJi3/J:/1~f-Mtv I If 1 

...... 

IFI()dtn~ ~IJ ~ 30th'IfJIes.'ij /I 'r II 

.... 10- f--I 7 

, 
fj . . 

-

,~{ii/J ~: 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
.' (temperature, wind, 
precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

MONITORING INFORMATION 

4/7)05 

High Tide 
Flooding 

.-Pl.:edieted low and high tides: 

.'Iime of tidal measurements: 

. Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: yeaQl 2 1 3 1 
41 5 . 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

/G 
Other (please describe): 



c'h, 
~{ 

MONITORING PARAMETERS: BIRD OBSERVATION 1/7/OS-
Species Abundance Location Activity Duration of Stay 

J2J 

-
Kfj,&1 fitfldbJI!5 19 trc1-e /(~ e SfawA0 f 15111('l"'ft. 

J J 

. 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

MONITORING INFORMATION 

4V&/OS-
Began: 3PM 
Concluded: :3 : 30 

High Tide 1 Ebbing .1 ~ 
Flooding 

-PI edieted 10 N Me lligh tiees: 

Time of tidal measurcmefitS: 

Nearest tidal statIon: 

Weather 50o/F@/O-tS- /SU/V/Vy 
(temperature, wind, 
precipitation) 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: yeaQl 2 1 3 1 
41 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

@ 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION "'T )g/O:;-
Species Abundance Location Activity Du ration of Stay 

;::;/1 c/-ee, d... MtJc/ 5f~dft~ 30 /1If{P1.Jle~ 
SOn., >Pt1/'Y()vJ d- 8$f .. fn~ - I.s:- W/,~ ... !'Ig SWlqlri<; 

I 

£/: ,kY' . 



MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

1/:21'/05 

High Tide 
Flooding 

-Predicted 10 .... 1 Mia li:igli: tiaes: 

riIIie of tidal measurcmeHts: 

Neal est tidal statIon: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: YeaG,) 2 1 3 1 
41 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

@ 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION f/24/O'S 

, 
Abundance Location Species Activity Duration of Stay 

5~ /Jlad;{rowta4r1 " 
N Ifill. t- t-l«on / I lowh Je,s.frmh1 +eeJ;n.:; ;;;'<DM,"'~ 

(l1i1ad 4.-0 tf!.!£.. ;J. mud \ ( 
J i( 

I fed tJ/~o, B ~(k8j~a) ;;L We5f7Ye~ -
5m'l1tJk<; S Irl~IV;~ 

J J 

II. I( 

I 

Notes$l{er?5 IN ;'\12eA : 

20-50 Q:v1cd~.J;;ees.e. - everlvJA-ete.... 
2 +\5\1 cf20\J'J ,_ 
~ S+ar\,~o. Po..r6V\i \o~ 

. (£; Rock- M5eOA _ 

'1 0 H-e'~lft l-t- ((,~ b \ l eJ 6J1/ 5 iV\ l-ta..( bor 
'2 f-er-e4 r\V\( -tWCOf\ 5 - 1-./.fJ.A 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

MONITORING INFORMATION 

4/J.9/05 
Began: 5:30 
Concluded: 4" : t 5 

c;igh ~ / Ebbing / Low Tide / 
loodmg 

-Predicted lovi MU! sigh tides: 

TiIIie of tidal measurclneftts: 

- Ncar est tidal staiIon: 

Monitor(s) J J A } I, I I 11 (I. A I, j < 
(name, affiliation)jv/ < /V(flAvIfVtk J NOrl'k /~O\'t~bJVl JOe- . 
Type of Monitoring 
(please circle one) 

Pre-Constructi on 

As-built (4-5 weeks) 

Annual Post-Construction: Y ea(~); 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 4 /:Jq /05 
Species Abundance Location Activity Duration of Stay I 

((}vlt2da bfl/JLj-1) ~ fAJ~ Ll;;t;I;;n?:, IO~ 
V 

---

f2%: _~<vJt1HtJ d.. /zvlluwA ,d)d;~/ //3 j4111J()~S ""....... I 

Mp/bAd .L ..., /'~.Ll..A~ . JJ~P:4 1:5~ }t --M 
(J .... 

Notes: 17 /-I~ 6Jf 
~1J-3 i2C&e- \F S 30S~5 



MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

,-PI edieted IO'1f' ftfl6 aiga ti6e~: 

Tittle oftli.1al measurcmeffis: 

- ~~carest tidal statIon: 

Weather 550/E;J E(jl5 -/0 W{P~ fIIU//l/Y 
(temperature, wind, j...//I 
precipitation) 

Type of Monitoring 
(please circle one) 

Pre-Constructi on 

As-built (4-5 weeks) 

Annual Post-Construction: yea:(I); 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 5/5/00 
Species Abundance Location Activity Duration of Stay 

(CvnarlI1 b~ :1 dtkJ~ ~~ 5~ 
fJ0:1A?5wat!tnJ (f; lt~~~~ ~5;,t 

/1"'-/1"" '1 
) -'{JA~-

'Ii '"""'" - 1 /(!)~I 
05~ 1- :ru; -OW//.) b;jAA~-; "r _~ ~~I 

V V ...., 
i 

i 
i 

~, 



MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

S/Z IDS 
Began: q:3D I\.M 
Concluded: 10: AI'" 
~ / Ebbing / Low Tide / 

Flooding 

-PI edic:ted 10 .... 1 ana HigH tiaes: 

Time ofttdal measuremeHts: 

• :Neatest tidal stanon: 

Monitor(s) A 1 A f I -
(name, affiliation) IV~. /\JDf'Nlt>'t/Pv 
Type of Monitoring 
(please circle one) 

Pre-Constructi on 

As-built (4-5 weeks) 

Annual Post-Construction: yea(i); 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 

p 

-

#. 

-



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitati on) 

MONITORING INFORMATION 

High Tide 
Flooding 

I Low Tide I 

·-Ptedicted IOVt' fHle higH tiees: 

TiIIie of tidal measuremer'l:ts: 

Neatest tidal stauon: 

G 2 "/10 Io-rk 7 {; A Sf 7 CLOtJP Y - s09; 

Monitor(s) Ai ~ I I "­
(name, affiliation) 1"1 ,/VOt'Ma-t1p{IQ.,; 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Yea(D1 2 I 3 I 
4 I 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 

5p~/5anjlf~Y 1 Mud fi pv/- ft;Jt/]1 Is tnlitV-fs 
f;Ctrll 5N /l.;/lovJ ~ Mild {1d- fedtl11 5 mlnvko 
Ospr~'1 I fl'1 dltr'3,'-b PI"";,, 3m/nib 
C ft,JtI:ttdA../600s e. I fI1tJ ctFI d- • CI -- ,5mlll ,)k5 T 

J-k,r'''i btlll I cove.... f:id;tl~ 15 ntlVltlk.s 
I ., 

ff· 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

MONITORING INFORMATION 

5L'd-Q/05 
Began: lO:30AM 
Concluded: /1: to ,AM 

HighTide I Ebbing ./~// 
Flooding ~ 

-Predicted low antl high titles: 

Tiffle of tidal measuremefits: 

Nearest tidal stauon: 

Weather C? 41A1fi1 lA./ Ij) 5-7 Yl4rh7C/-e~t/ 
(temperature, wind, 
precipitation) 

Monitor(s) 1M A I / t; I} Ii (l. A 1./ < 
(name, affiliation) r /1 ./V()(fl1Jt/1a{fA..- ) NOvih .J~Ort/llt0'b1V1 JOG. 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

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

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 5? q /05 
Species Abundance Location Activity Duration of Stay I 

, ~5vJaf(rJYrJ I MtJd -fliVl S#n1 i 51i1u;, o~f'r 

- . - _. 

-J![ 
/ 

-



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

MONITORING INFORMATION 

{p!7f!DS 
Began:,_----1.~_-=--:.......:_ 
Concluded: 

High Tide 
Flooding 

-Predicted lovi and sigk tides: 

Time ('jftidal measUIen'tefttS: 

~iearest tidal stabon: 

Weather 80° cJ'tiLV- j;J@ 5 / ;:;U/'JAly 
(temperature, wind, 
precipitation) 

Monitor(s) o1ll!l1' ;J /(N,~ ~ kJv' (name, affiliation) M. Oi"l+\ai1 ( I. () 5 Ol't. . ~V1 50'-' 
Type of Monitoring 
(please circle one) 

Pre~Construction 

As~built (4~5 weeks) 

Annual Post-Construction: yeaQ/ 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 

/110("l1(n,'O o-IG. :3 • '1~ses(!)ff~ WAL..'t4Nb 10 V\1~It\~ 
15~.GotPr\~rv~~U ftb "'" 1- h1uJ(;veu-"IA-f1u0 rEl::::.\:)\f'Jb 10 r\'lln~k£ I 

[0.~Wl\~~ 4 Vl'tuJ f"EED\."J (;. 5YV!/V\~ 

i 

wcJ-Cq r-e.A- 1- (?J) ~de; t-eed\~q Sw\t~~ 
t 

. 



MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

(Phflbs 
I Began: t0M 

Concluded: 104M 

CHigh Tid0 Ebbing / Low Tide / 
Floodmg 

-Predicted lO~l flfld high tides: 

Time of tidal measuretneRtS: 

Nearest tidal staflon: 

Weather· 72..1) ICA'l-/V\! 5UA/JVY 
(temperature, wind, I ' 
precipitation) 

Monitor(s) M 
(name, affiliation) I 

Type of Monitoring 
(please circle one) 

Pre-Constructi on 

As-built (4-5 weeks) 

Annual Post-Construction: yea(i); 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Duration of Stay 

5~ .. f!JrLtUrI11~ k:6.rriJ 4[;~~) qra5se~ ta..-!-/;-'., 'lOYl1;~C$ 

f(J;v/It1,r~ :L {!:ffJ {)wkr5eJ~L wddt;,.17 ID 1I11'1;/r5 
J 

. 

(2~; 
-

g. 

. Jnt!fJ:nft,tl/~o/;pd~.f,-SUytleyd b(;-~cJ~ 
~ t3~Notes: htf(2 _ r ftai I he " SfJ,I:/-h. r,~d~. f1Qft;JJIv/Jfj4 /fwa. 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

MONITORING INFORMATION 

CIZ~/05 
Began: ClAM 
Concluded: q~5 AM 

High Tide I Ebbing . dOw Ti~ 
Flooding 

·-Pr edieted 10 W Effie fiigfi tiees: 

Tiffle of tidal measurCm:eHtS: 

Nearest tidal statIon: 

Weather 7C,"/SotttJ.Cd",! ~ 
(temperature, wind, 
precipitation) 

Monitor(s) J1A' / / &} 11 (I. A I, I < 
(name, affiliation)r I, !VOOttMt11tCv ) NOfil\ ..J~Oye..I1W{)JV1 JOe-. 
Type of Monitoring 
(please circle one) 

Pre-Constructi on 

As-built (4-5 weeks) 

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

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION ~ /2 3 /os 

Species Abundance Location Activity Duration of Stay 

g 
, 

- -

GA~dE4ud .1-" j)~n~@Jtde 5+~nt!: IS Wi(tJuks 
0 -= ., I 

a (2Q0::r;Pc(}VJ~ ;.. r\err~ 6v II f$~ Notes: :2 !Yl(jI"rli1? (;:1~ .30 C<Av\ :.-beese 
:3 n1ovbi-1 biro{ \ 

I g' S-h:t(II, far-b~\ ::lB<' ~vptJ''HTHew 
I ~t{lovJ vJOvv-b\-er . SQJtk (o\li... J CavJ blr , ;.vi J...ot 

4 Redw1iaJ..b·, PitPv t vJ~1\o0 FI1c£JJ.t~ . 
2 BaOt tua-llovJ· 3 D.c.. Cor~~If\,\- . J c) I1vU.s~ rro...J 
I Fish w 2 M J\-e- 5vJQ\t\ 

-r\Ctv-bc{'-~ 0 CQ..,'M\.ciG\- Gte5€...; 2-~~tese... 

\ V't,V'e<\r\IA.e.." - L· \ . f·A 
2- V\J\u..L \.0-, If' 
Lr OS-f-l"t"", 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

MONITORING INFORMATION 

6.b7/P5 
I Began: qAI'" 

Concluded: Q30 AM 

High Tide / Ebbing ~ 
Floodmg 

-Predicted len,v ftfla high tiaes: 

Time of tidal measmClneftts: 

- ~kalest tidal statIon: 

Weather 730/ ES€!CLOUDy - FCJ&-
(temperature, wind, 
precipitation) 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Yea(I); 2 / 3 I 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERV A TION {; / J 7/05 

Species Abundance Location Activity Duration of Stay 

6~ (:.., I~ /oWQra.55 fiedlflC, fJ'tX I? 
c;tt. • 15f11;P1~ 

BkCr~AA ~lJiltf. 7M JlimA 1) lotJ~kslffCtM IfJv..l,·i\4 IS i41~rt . 
J '"- / 

fVlallev-d 'd- +,+kLl11tJD ;5 fe'epii1<j 15mtM. 
c;,rrJ[q~ ~ hd£ /I~~ fed/~ -I· 1\ 

5hofAf fiYfA- I If . t 
I 

II Ie. H 

gp." ~JcJ ~vJ I (YtVo{ Sftlwc!t"q I mli"k 
J 

3 aaU/;-~/At'l$;?rdJ/'fII-~ S:rJ;4 
otes: t . ~~ cl. lI1J!.t. 



MONITORING INFORMATION 

Date of Monitoring 7 L7 /0 ..s 
Time of Monitoring Began: II AM 

Concluded: I t '~O .A ·M 

Tide CHigh TiM> / Ebbing . / Low Tide / 
(please circle one) Flooding 

-Pr edit ted 10 tV Mtl high titles: 

Time of tidal measmemeftts: 

- 'Nearest tidal stabon: 

'#CWeather -70 0 IS€: / CL-OJDY 
(temperature, wind, 
precipitation) 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Yea(~); 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



5~.' 

MONITORING PARAMETERS: BIRD OBSERVATION 1hlo5 

Species Abundance Location 

/!tJi0i., ~/d8;c/s 4 i1t"')' 5,1~ dales 
/)iii (ow Ff"1ccJot, prJ- new.slk-5fqpj 

fI 

% 

Activity Duration of Stay 

~t!rlt; j{J V11(ltuf~ 
ptrch hi/~1rnf i () fY1' 1I)k-l' 

( Gf'eJ- EO; re + ? Sc.vt~ 
2-r'VlJk SNa\\j CiJ"'t- . 

Gv~~.s."C-
t (!)~rste.- c~+~-er' 

2.. ~~ h'Llcol {;,J l\ B ArL 
I GI/'~ 8~ GJI.-L 

:;:J.. (~M. LAUQ \.. f~ '-v t I 
I h& ~ C,f'ov:.; 



MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

7U4/05 
Began: q,'/SAIV) 
Concluded: q :45 AM. 

High Tide / Ebbing / 
Flooding 

,-pledil:ted l~w MEl RigR tiEles: 

Time onidal measurelneftts: 

"Neatest cidm: statton: -

Weather 7G/j SS€ 10/ c/Wd"t-
(temperature, wind, (J 
precipitation) 

Monitor(s) M' 1 J I I li5/. A J.l < 
(name, affiliation). ' }VOO't\tI,l1tit A- J NOrl'h VtOytf1l.tt/b1VJ JOG. 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Yea(D/ 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 7/14/05 

Species Abundance Location 

)(',\ldeer \ . ~f~~~ \\fiJO(tV~ieli 

"', 

~. 

Notes: ~ R()ck~,~v'\ ' 
\ ~~l \ J-ecr vi /1 ~OV~~ 

20 tWse- Sf¥'lffi)~ 
li~~kn~ to t-;.?O J~l,~'~ , 

4 R \~,a~w.J 
2- vv\:>J'IAIW>, DCN'(... . ( 

Activity Duration of Stay 

L flew l~ 5 ~(~J~ 

i 

i 

i 

{, (V'\lJte. ~II'\ 
2- Rlwtb'!k~J~\ 

~ ,li-(frtNj q 
<if (OV'AM ol/\:1e{'1I\ 
Lj OGf('-e~ 

30 Ca~Cv0cese_ 

I ~el,\wJWo.-l,\-eJr ilA $oA4 (Oll'e..­

L fer~o(,;;,'€.-BJLCM · - 1.-- 1... p·A· 



MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

7/"JO/O)"· 
Began: 21/A IV] 
Concluded: Z1 ~ 30 AJVI. 

Ebbing . I Low Tide I 

-Predicted lovv' Me High tiees: 

Time lS'ftldaI meHSuremefltS: 

- :Neatest tidal stauon: 

Monitor(s) M /lJOfH1fJM~' I j 11 (I. A I. j ( 
(name, affiliation)' If<. j NOrl'k ..JMOrt/ll.tt'b1V1 )0<-- . 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

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

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 7 lao /O!:i' 
Species Abundance Location Activity Duration of Stay 

ff 

~ 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

MONITORING INFORMATION 

7/2shs 
• 

Began: q ; 30 AM 
Concluded: 10; I5*' AM 

High Tide / Ebbing ["LOW Ti~ 
Flooding 

,-predicted }()'vV 6:ftd High tides: 

Time of tidal mellSurCn'l:eHtS: 

Nearest tidal statIOn: 

Monitor(s) m J / ~/.. I J Jl {.' I. J I, I ( 
(name, affiliation) v;rJ()rM{f 14..I} NOrlh .J~O\'t~b1Vl JOe- . 
Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: yea(I); 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 



-MONITORING PARAMETERS: BIRD OBSERVATION 7/40.5---'" 

Species Abundance Location Activity Duration of Stay 

(ktkltV1~ 131iJd3,r7! 3721~ sif c. fl"r~a;ttt ~~p"Jtt Z /o~(." . 
5ptXrnJ...) Sf. '-I qrJ{sf(S £.J,n-1 5~;~ 

% 

~~4. 



MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

Began: qA-M 
Concluded: Cf.3d AM 
High Tide -- Ebbing / Low Tide / 
Floo mg 

·-Predicted low Me high tiaes: 

Time of tidal measUIemcnts: 

Nearest tidal stahon: -

Monitor{s) All A I J I} 11 (/. A 1,1 < 
(name, affiliation) IV\ ,/VO(tfv\alJ\.lP\{~IIVUvi~ .J~QytMUb?V1 JOe. . 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Yea.(~) 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

e 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location Activity Du ration of Stay 

Am, Coldft~d I SAN~I~'1~~ If -fcedfn4 IOm(f1~ 

~ 

-

~ 

4 GtuJ-[~ Notes:5()~ 
.5 W\.~ 5'WClM w/&''1OUM-f)' 5evv ~~~ 
Q-t-~~ ;:J SM~~~ 
:25.~~ 0Atcv I cs Stc -

I GJ.-.e~~b~ 
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MONITORING NFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

Monitor(s) A' 
(name, affiliation) I Vl i 

Type of Monitoring 
(please circle one) 

Began: :4S-~ 
Concluded:5 " (5 >j\I\ 

~h T;;::; Ebbing . / Low Tide / 
Flooding 

-Predicted low Mitl sigh titles: 

Time oftfdal measUlelneft~s: 

Nearest tidal statlOn: 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Yea~); 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

e 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION a /?f /0 s;-

Species Abundance ~tio·1 ~~ I Du~iOD ~fS~y 
j}Ab)_5w~ 2aJ, J. '1i1r/rf'1 qf~56iqe In· 

, 

ff 

. 



MONITORING INFORMATION 

Date of Monitoring <f!{ I b 5 
----------~~~~~/~=--q-·-L-----------------
Time of Monitoring Began: ' 76 

Concluded: It): IS-Ii M 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

0gI\!i<!B / Ebbing / Low Tide / 
'--Thodmg 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal ~tation: 

Monitor(s) j j I I l " 
(name, affiliation) JVI . N () rWtlU{oll tt 
Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: yea(]) / 2 / 3 / 
4/ 5 . 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

B~thi7InVe brates 

Blrds 

Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance 

~ 

=er 

. 6 mJle5l.atJ . 
Notes.;3 La VII~' 6,; ( J 

J 5 ()J~rtrl1 
5 tJ"j hfjed Terl1 
/'is v.c. C()(lIf~'In /-

) 4 5 a~()rI-e HeroYl 
15 CavtttdtL- beeS-e 

Location 

HoJ~ 

Activity Duration of Stay i 

-

L Vl1/hfihal ~/~/i 

/0 Ro~q~O'I\ A .. 
,;l.;:}.. ~ ,POlrwvJ it 
4-F~ 30 C ~6ee~ 

~lM 

2D b¢a.i~OWjfol)~ 
{~Tre:. 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

MONITORING INFORMATION 

?!jd-3/0S 
Began: q 11/'1 
Concluded: /() A..A-\.. 

High Tide 1 Ebbing 1 (f"'ow T:iV 
Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather .75> / ;VIAI@ 5 /5Ul1fflf{ 
(temperature, Wind, 
precipitation) 

Monitor(s) " M I ' 
(name, affiliation) IV'I. '()("I11.C(j1tJ{/ V 

Type of Monitoring 
(please circle one) . , 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: ye(91 2 1 3 1 
41 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

~ 
~ase describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 'if f 3/05 

Species Abundance Location Activity Duration of Stay 
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Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

MONITORING INFORMATION 

'1 J;)q/o:s~ 
I 

Began: 4: 30 p/V\. 
Concluded: 5 : {)(j M. 

High Tide I Ebbing b Low Tide 
Flooding 

Predicted low and high tides: 

'Fime of tidal measUrements: 

,Neatest tidal station-:--

Monitor(s) . } I" A / J I S I () . / 1 5' 
(name, affiliation) )A. NO("VV\ttVld(~, jVO(i11 nove ufJdu tJrJV1 DC, 

Type of Monitoring 
(please circle one) 

I ' 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: yea(£) 2 1 3 I 
41 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

~ 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION g' ft 1/0 5 

Species Abundance Location Activity Du ration of Stay 

k!Y 

CY 



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

MONITORING INFORMATION 

1b/o5 . , 
Began: q;1 5 AM 
Concluded: q:15Ab-
High !ide I Ebbing· ~w Tide i 
Floodmg - './ 

Predicted low and high tides: 

Hnle of tidal measUrements": 

rNemest tidal statimr.-oo 

Monitor(s) . J I ~ A / J I S I. () , / J 5 
(name, affiliation) }If, NOrVV1(llt\.dlC<./ /VO(i11 nove (jl/ottJ brJv1 DC, 

) . 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: yea(2J 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

~ 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION qf /05 
Species Abundance Location Activity Duration of Stay 

y 

~ 

-



Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, 
precipitation) 

MONITORING INFORMATION 

~/20LQ5 
j 

Began: q ; / S 41'1 
Concluded: /0/00 AAA 

High Tide I Ebbing 10w Tide I' 
Flooding .-

Predicted low and high tides: 

Hille of tidal measurements: 

rNem est tidal statiot¥.-

7·7rJ Ssw {lAZe CLOuDY 

Monitor( s) . J I" A I J / S r () , / J S· 
(name, affiliation) )If .NOrW1CtVld(~. jvorft!t nOVe UtJdutJOV1 eX, 

Type of Monitoring 
(please circle one) 

I . . 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: yea(C) 2 1 3 1 
41 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

~ 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION 

Species Abundance Location 

ff 

Rocl<- R"qeoV\ 3 t"\vot 

Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring q!?obs-, 
Time of Monitoring 

Tide / Ebbing· / Low Tide / 
(please circle one) 

Predicted low and high tictes: 

'Finle of tidal Ifte2uremehts: 

rWemest tidm station-:-

Weather 70 ~(!!)~S-·drl~:z.I~ 
(temperature, wind, 
precipitation) 

Monitor(s) . J I (. A J J I S r () , / J S 
(name, affiliation) M .NOrvVl().Vtd.(~ jVO(i11 nove rjl/dubOV'\ OC t 

I . . 

Type of Monitoring 
(please circle one) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: yea(£) 2 / 3 / 
4/ 5 

Parameters Measured Vegetation 
(please circle all that apply) 

Sediment 

Benthic Invertebrates 

~ 
Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION q p"jo5" 

Species Abundance Location Activity Duration of Stay 

5 
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'1 

MONITORING INFORMATION 

Date of Monitoring (o/folos 
Time of Monitoring Began:_--!.l/O"",,::---:-~_ 

Concluded: 10 ~ 30 AIV\. 

Tide 
(please circle one) 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather 
(temperature, wind, precipitation) '?50o/SvJ / cI~ 
Monitor(s) All & r 
(name, affiliation) tv \A~ "i NO RJAA N\) lA ( f\J $ A S> 
Type of Monitoring Pre-Construction 
(please circle one) 

As-built (4-5 weeks) 

/ Flooding 

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

Parameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

Vegetation 

Sediment 

Benthic Invertebrates 

G 
Other (please describe): 

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



MONITORING PARAMETERS: BIRD OBSERVATION / 6~ /oj 
Species Abundance Location Activity Duration of Stay 

ff 
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FIELD NOTES 

. IO/t1/oJ 

)/0 {)JI/ertlff- wedc erJ~. IOA~/05 
ROv\lt\ tAJt l vJte,k:~_ 



MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Low Tide I Flooding 

Predicted low and high tides: 

Time oftidal measurements: 

Nearest tidal station: 

(p '3 ( vJtJWt!f)20Mph/SUv/f1 

Pre-Constructi on 

As-built (4-5 weeks) 

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

Vegetation 

Sediment 

Benthic Invertebrates 

® 
Other (please describe): 

Photo Monitoring Conducted? YeslN(;'~ 
(please indicate station codes) ~ 

Video Monitoring Conducted? Y e~ 
(please provide brief description) ~ 



MONITORING PARAMETERS: BIRD OBSERVA nON /0/7/05 

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring fO~7b,~ 
I 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Began:_~..:::.,-~-,--...L.-_ 
Concluded: 

High Tide 1 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 

Vegetation 

Sediment 

Benthic Invertebrates 

G 
Other (please describe): 

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

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

Flooding 

3 1 41 5 



'< -

MONITORlNG PARAMETERS: BIRD OBSERVATION /a? 7 /0 S--

'II 
Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Began: IpM 
Concluded: (30M 

I 

~ Ti9 Ebbing / Low Tide / Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather (;/6°/50/SUN/V,/ - IQtolOr,t. 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post-Construction: Year 1· ® 3 / 4/ 5 

Vegetation 

Sediment 

Benthic Invertebrates 

e 
Other (please describe): 

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



· MONITORING PARAMETERS: BIRD OBSERVATION I/! /05 
Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

. Video Monitoring Conducted? 
(p]ease provide brief description) 

Ii I ~d05 
Began: Q:30 AM 

Concluded: I(;) .AI'-'\. 

High Tide I Ebbin I Low Tide" I Flooding 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

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

Vegetation 

Sediment 

Other (please describe): 



MONITORING PARAMETERS: BIRD OBSERVATION II /'8'105 

Species Abundance Location 
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Notes: .30 ~dtA~~, 

Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring 

Time of Monitoring 

Tide 
(please circle one) 

Weather 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

N!d.,! (0) 
Began: ~.i 5 AA1 
Concluded: ·1 SAM 

High Tide 1 Ebbing 1 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Pre-Construction 

As-built (4-5 weeks) 

1 Flooding 

Annual Post-Construction: Year 1 0 3 1 41 5 

Parameters Measured 
(please circle all that apply) 

Vegetation 

Sediment 

Benthic Invertebrates 

e;/ 
Other (please describe): 

Photo Monitoring Conducted? Yes It?;\ 
(please indiCate station codes) ~ 

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



MONITORING PARAMETERS: BIRD OBSERVATION· /I/Ci. /o!)---

Species Abundance Location Activity Duration of Stay 
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MONITORING INFORMATION 

Date of Monitoring il/a"l/U S 
Time of Monitoring Began: S' ; :?o AM. 

Concluded: 10 : A~ 

Tide Low Tide I Flooding 
(please circle one) 

Predicted low and high tides: 

Time of tidal measurements: 

Nearest tidal station: 

Weather roz, ~8e:>IS, clwd~' 
(temperature, wind, precipitation) 

Monitor(s) 
(name, affiliation) 

Type of Monitoring 
(please circle one) 

Parameters Measured 
(please circle all that apply) 

Photo Monitoring Conducted? 
(please indicate station codes) 

Pre-Construction 

As-built (4-5 weeks) 

Annual Post·Construction: Year 1 0 3 I 4/ 5 

Vegetation 

Sediment 

Benthic Invertebrates 

Video Monitoring Conducted? Yes Jl;:k; 
(please provide brief description) 'C 



MONITORING PARAMETERS: BIRD OBSERVATION / I Ja q/o 5 

Species Abundance Location Activity Duration of Stay 
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