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1 - Project Description

Manursing Lake is an 80-acre saltwater impoundment located in Rye City. It is part of the
179-acre, County-owned Edith G. Read Natural Park and Wildlife Sanctuary. The lake
also goes by the name “Playland Lake” because it abuts the County's Playland
Amusement Park. Lake and sanctuary together are designated a Significant Coastal Fish
and Wildlife Habitat by the New York State Department of State and included in the U.S.
EPA/Long Island Sound Study Stewardship Initiative.

The lake and its surroundings provide nesting and feeding grounds for native shorebirds
and waterfowl, including rare birds, as well as a variety of marine life. Notably, the
formerly endangered osprey successfully breeds here regularly, and the bald eagle has
been observed wintering at the lake and sanctuary. In winter, the lake is especially vibrant
with migrating waterfowl and shore birds, who are seeking shelter from the freezing
winds and temperatures that turn inland ponds and lakes to ice and make Long Island
Sound and the Atlantic Ocean less hospitable.

Originally, the area that is now the lake consisted of even more biologically rich tidal
creeks and wetlands directly connected to Long Island Sound. These were dredged in the
late 1920s to create the existing lake and small islands where a boating concession
continues to operate pontoon boats. The shores of the lake were deprived of its prior salt
marshes, leaving only eroding shores, rocky embankments and several acres of
Phragmites marsh. Phragmites is an invasive plant that favors freshwater and brackish
conditions. At Manursing Lake this plant is primarily rooted in the fresh groundwater,
and its tolerance of brackish conditions allows it to grow into a niche formerly occupied
by the coastal intertidal salt marsh. A large culvert connects the northern end of the lake
with a shallow water body that is bordered by saltwater and brackish marshes, the 16.5
acre Northern Impoundment, which evokes the impression of the former character of
healthy intertidal marshlands before dredging.

Manursing Lake for decades was practically disconnected from the regular tides of Long
Island Sound. There the average tidal amplitude (difference between high and low tide)
measures approximately 7.2 feet. The manually operated tide gate was lowered during
Playland’s “off-season” by removing the topmost one or two planks/boards from a
narrow sluice gate. The resulting modest tidal exchange started only in the late 1990’s
after a series of fish kills in Manursing Lake that dramatized the deteriorating ecological
conditions within the lake. During hot summers accumulating sediments laden with
nutrients were causing periodic algae blooms and subsequent anoxic conditions, leading
to recurring die-offs of fish that had entered the lake during tidal exchanges, but were
unable to escape back into Long Island Sound. Large fish were stuck there for the
summer, when tidal exchange was interrupted for several months and ambient
temperatures rose to levels that significantly reduced the water’s ability to retain oxygen
while simultaneously favoring algae and bacteria growth, further reducing already low
levels of oxygen to the point at which larger fish could no longer survive.

In 2009 the County of Westchester implemented the first of two construction projects that

aim at restoring functioning tidal exchange and tidal marshes to Manursing Lake. The
existing, manually operated, wooden tide gate was replaced with an automated metal tide
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gate, which allows for the precise regulation of water levels in Manursing Lake year-
round. It simultaneously provides for a regular water exchange with Long Island Sound.
The tidal marshes were modeled after existing marshes in the Northern Impoundment,
where the severely limited tidal exchange had produced salt marshes within a 6-inch tidal
range. Considering the size of the new tide gate and the needs of the Parks Department’s
boating concessionaire, a tidal target range of approximately 1 foot was considered most
practical and the subsequent salt marsh restoration was based on that tidal range. In 2010,
the majority of the southern embankment of Manursing Lake was re-graded to allow for a
shallow intertidal planting shelf that supports this salt marsh. Detailed design plans are
appended.
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2 - Adaptive Management

Manursing Lake is a man-made feature. Tide cycles within the lake are also controlled by
man. While appearing natural, the restoration site is not a completely natural site. If it is
to remain part of and contribute to the Long Island Sound ecosystem, the controls put in
place need to be maintained in perpetuity in accordance with design objectives. Annual
maintenance and management priorities however may accommodate variable needs based
prevailing site conditions and on the County’s ability to implement recommended
maintenance and management actions.

For example, Tropical Storm Sandy (October 2012) impacted the site both positively and
negatively. The storm prompted accelerated maintenance actions, such as the restoration
of the stromwater drainage systems, the filling in of washout holes that threatened to
undermine the roadway, and the immediate removal of the largest timbers that had
floated in from Playland and Long Island Sound and were smothering the marsh.
Management objectives of lesser immediate concern were postponed. Due to the growth
retarding impact of salt in the soil, stemming from the temporary inundation of the site,
weed eradication was deemed less of an immediate priority.

The continued health of the intertidal salt marsh and the preservation of its area coverage
are two core long-term maintenance objectives of the highest priority. The intertidal salt
marsh depends on predictable and consistent tidal inundation for its plant growth, i.e.,
ebbs and flows of the tide and appropriate elevations of low and high tides. Healthy
marsh growth protects the shore from erosion and provides habitat for an entire
ecosystem that carries far out into the ocean as juvenile fish mature and leave the
protection of the marsh.

It is important to contain Phragmites (common reed) and to keep other invasive, non-
native plant species out of the marsh. Invasive plant species can dramatically alter the
stability, structure and food-web contained within the marsh, rendering it much less
ecologically productive. An intertidal marsh — as resilient as it may be — must also be
protected from human disturbance. Human traffic into the marsh should be restricted to
maintenance operations. The use of wake-generating boats should be stopped.

Adaptive management requires that prompt action be taken should an immediate threat to
the marsh be observed, such as recurring tide gate malfunctions and consequently
improper low and high tide elevations. It can also mean the immediate removal of
invasive species before they become so well established that eradication will become a
formidable challenge. The elimination of remnant Phragmites, an invasive, non-native
plant from the salt marsh is an important objective for the short- and the long-term.
Securigera varia, however, an aggressive invasive plant that was just detected this year.
This plant has not yet taken hold and should therefore be sought out for removal as soon
as possible. Polygonum cuspidatum (Japanese knotweed) eradication efforts have mostly
succeeded. The remnants of this plants must be targeted each year until they are
completely gone. Artemisia vulgaris (mugwort) on the other hand has not yet been
attacked. This plant should be included in the long-term removal plan.

Adapting short- and long-term maintenance objectives to overall management goals is
imperative if the overall restoration goals of this project are to be maintained.
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Targeted maintenance will have to:

- improve and maintain the tidal exchange with Long Island Sound —i.e. assure tide
gate function and settings,

- maintain functioning stormwater drainage,

- strengthen and solidify salt marsh establishment — i.e protect, replant native
species, but also also eliminate weed species such as Phragmites,

- prevent shading of the salt marsh — i.e. regular elimination of volunteering tree
saplings from the wetland adjacent grassland area,

- promote viable spawning, breeding and feeding habitat for a variety of wildlife
(foremost fish and birds) — i.e. prevent disturbance (unauthorized incursions into
the marsh, fishermen, etc.), deterioration of the marsh edge and accumulation of
trash

- promote the establishment of a healthy grassland buffer to the salt marsh —i.e.
eliminate invasive weeds, prevent random tree recruitment, mow and re-seed as
necessary

Yearly maintenance priorities are flexible, based on the urgency of prevailing site
conditions and on the County’s ability to implement the recommendations. For example,
the highest priority for the establishment of the salt marsh has to be that the tidal
inundation promotes plant growth! Along with tidal action stormwater drainage systems
need to be kept free of obstructions and curbs need to be kept in place. Similarly it is
important to contain Phragmites at the east end of the marsh. New research by the
Stevens Institute of Technology (ongoing research for the Hudson River Sustainable
Shorelines project - www.hrnerr.org/hudson-river-sustainable-shorelines) points to the
often underestimated role boat wakes play in coastal erosion, as the wakes thrown up by
boats occur much more frequently and regularly than wind generated waves. It should
therefor remain a concern to limit boat wakes at Manursing Lake, especially during low
tides.

Adaptive Management requires an active review of the prevailing conditions each year.

Adaptive Management requires, that prompt action will be taken should an immediate
threat to the marsh be observed.

Adaptive Management requires resources to monitor the site and to implement
maintenance objectives and recommendations. Adapting the maintenance objectives to
overall management goals is imperative to maintain this site functioning as natural as any
man-made and controlled setting allows.

Management goals are:
1) Prevention of anoxic conditions in the water body
2) Salt marsh establishment and continued survival
3) Establishment of a functioning tidal wetland adjacent buffer zone dominated by
native vegetation
4) Prevention of re-invasion of the perimeter of Manursing Lake by the Common
reed (Phragmites australis).
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To better understand the management goals, the as-built planting plans are appended.

Maintenance actions needed to achieve these goals are many and diverse. They range
from the monitoring of tide gate function, to weed eradication. They will change in
importance each year. This year’s management and maintenance recommendations are
listed below following a summary of the monitoring results for the year 2014.

3 — Summary of 2014 Monitoring Results (last of four reports)
of the Manursing Lake Aquatic Habitat Restoration Project

The 2014 monitoring results were used to finalize recommendations for the maintenance
of the habitat restoration project. These recommendations should be reviewed and
adapted annually to respond to developing trends.

1) The year end 2014 finds the restoration site in good condition. Tide gates were
repaired and returned to proper functioning and limited weed removal took place
during monitoring operations.

2) While not documented, wakes from tour boats are believed to continue to cause
erosion of the most seaward edge of the salt marsh.

3) Water quality indicators appear to be steady; the prevalence of phytoplankton
could be a sign of healthy stocks of juvenile and small fish (as visually observed)
which keep zooplankton (primary food source) levels low.

4) Remnants of the invasive reed Phragmites australis continue to pose a threat of
re-invasion and thus the long-term prospect of losing the eastern-most portion of
the salt marsh. The extent of Phragmites recurrence has been steady and is
estimated to cover approximately 400 sq.m. (4306 sft).

5) Lower salt marsh cover and plant height retreated this year to a low 52 % (down
from 89 % in 2013, the previous minimum was 45% in 2011). Spartina
alterniflora — the only plant of the low marsh at this time — narrowed and
decreased its average plant size to a range of 67 to 79 centimeters as compared to
79 to 115 centimeters in 2013, 45 to 108 centimeters in 2012 and 47 to 172
centimeters in 2011. This reduction in plant size and the observed increase in
organic debris (wrack) in the monitoring plots could be a function of insufficient
drainage of the marsh especially at its lower elevation.

6) The shrub and tree plantings of the upland buffer declined slightly (3%) from
2013; surviving specimen fell into two distinct groupings, those which had
recovered from the October 2012 tropical storm “Sandy”, and those that appeared
to have further declined since then. Only one (1) species, Baccharis halimifolia*,
showed significant growth. The overall survival is 22%.
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7) Seeded native grasses further consolidated their stands. They dominate the entire
upland grassland buffer. Seeded wildflowers are almost absent. Weed species
overall are increasing in diversity of species but are generally represented in very
low numbers of individuals — with the distinct exceptions listed below as
designated targets of continued long-term concern.

8) The wetland adjacent upland buffer continues to be grazed by whitetail deer and
eastern cottontail rabbits, but given the loss of much of the shrub and tree
specimens, the extent of this herbivory is reduced. Herbivory may hasten the
decline and death of some of the remaining, already stressed shrubs and trees.

9) The invasive Phragmites australis and Polygonum cuspidatum have largely been
eliminated from the uplands. We encountered two (2) new invasive plant species,
Cirsium arvense* and Securigera varia®, of which the latter is an urgent
management (removal) priority to avoid it from getting established widely.
Microstegium vivineum recurred after being absent in the immediate aftermath of
“Sandy”. Artemisia vulgaris, is regaining strength after a brief decline in 2013 due
to stress from “Sandy’s” inundation. Artemisia must be a high maintenance
(removal) priority as it has the potential to outcompete even the taller coastal
grasses in the long-term.

10) Tide gate malfunction was repaired at the beginning of the growing season and

showed signs of renewed trouble at the end of the year. Tides were well regulated
during the growing season.
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4 — Management and Maintenance Recommendations

These recommendations were derived from four years of monitoring and observations:
Recommendation No. 1:

MAINTAIN TIDAL RANGE IN MANURSING LAKE AT LOW TIDE
ELEVATION OF +3.0 (May 15 - September 15) OR
ELEVATION +2.5 (September 16 — May 14)

- Monitor tides regularly and investigate irregularities in tide curves upon detection.

- Continue to assure the assignment, training and availability of a knowledgeable
operator for the Tide Gates.

- Provide unimpeded and immediate access to consulting support, spare parts and
labor to execute repairs.

- Re-calibrate sensors as necessary (they may be reporting tides slightly lower than
actually observed by manual control).

- Set automated Low Tide levels to elevation +2.5 during all times outside of
tourist season (generally from September 15 through May 15).

Commentary No. 1:

Proper and prompt tide gate management is an imperative prerequisite for the
maintenance of the salt marsh! The type of automated tide gate installed at Manursing
Lake requires constant maintenance. The County of Westchester, if it wants to protect its
sizeable investment in building the salt marsh and maintaining improved water quality in
Manursing Lake, must continue to respond to hardware and software malfunctions
promptly.

Recommendation No. 2:
REDUCE MARSH EROSION - ELIMINATE BOAT-GENERATED WAKES.

Commentary No. 2:

A healthy and vigorously growing salt marsh readily withstands small waves. However,
the salt marsh at Manursing Lake has been stressed. It has retreated by an average of
approximately 10 feet in the past four (4) growing seasons and the outer edge shows little
evidence of expanding rhizomaceous growth. Boat wakes carry energy that can remove
sand and sediments from the sand and mud flats in front of the marsh. In fact, it is these
flats that the marsh is supposed to reclaim so that it grows back to its original width.

The Westchester County Parks, Recreation and Conservation Department should consider
requiring the boating Concessionaire to use a different kind of tour boat that throws no
wake. Alternatively, a temporary floating wave brake could be deployed until the marsh
has reclaimed its original width.
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Recommendation No. 3:

PROVIDE FUNDS AND/OR MANPOWER TO CARRY OUT NECESSARY
MONITORING AND MAINTENANCE.

Commentary No. 3:

Maintenance is being provided by the staff of the Parks, Recreation and Conservation
Department (site cleanup) and by staff from the Department of Environmental Facilities
(tide gate maintenance). Westchester County staff did not got involved in the monitoring
and control of invasive weeds. The last year a contractor removed weeds was in 2012.
This task does however need to continue for the foreseeable future and is best carried out
by a trained contractor or knowledgeable and reliable volunteer. The lack of timely weed
removal from the site can eventually result in partial or complete failure of the project.
Targeted weed removal is imperative! Unless an appropriate volunteer can be found, the
County should set aside appropriate funds to hire a contractor to do this work. If funds
are not available in the Parks Department budget, perhaps special funds can be raised
through sponsorships or a friends group (see also No.7 Signage).

Recommendation No. 4:
MONITOR AND REMOVE INVASIVE WEEDS

- Twice yearly during the growing season patrol the site for invasive plant species
(weeds).

- Remove invasive weeds upon first detection

- Remove invasive weeds already on site prior to becoming widely established,
such as: Ampelopsis brevipedunculata*, Celastrus orbiculatus*, Robinia
pseudacacia®, Alliaria petiolata™, Lonicera spec*., etc. (see complete listing in
section 5 of this report)

- Contain and/or eliminate already widely established weeds, such as Artemisia
vulgaris*.

- Continue to pursue Phragmites australis* and Polygonum cuspidatum™ in order to
contain or eliminate both species.

Commentary No. 4:

The common reed (Phragmites australis) is already well established at the far eastern end
of the project site. Eliminating it from that area would be very time and funds intensive.
However, the species can be contained there as long as various smaller stands are
prevented from spreading elsewhere. Active elimination of these potential nuclei for
further expansion of Phragmites should be done aggressively, so the containment of the
plant to the far eastern end does not threaten the success of the entire project. Artemisia
vulgaris on the other hand is present throughout the entire upland buffer. “Sandy”
knocked it back a little, but is is poised to regain lost territory. This plant will need to be
controlled consistently to prevent it from outcompeting the currently well-established
grasses. The other species listed above also have the potential to overgrow the grasses
(like the vines along the parkways overgrow the trees) so that they would eventually
obscure the view onto the lake and ultimately shade the marsh if not kept under control
continually.
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Recommendation No. 5:

MONITOR AND IMPLEMENT TARGETED REMOVAL OF UNWANTED
SAPLING GROWTH FROM THE UPLAND BUFFERS

- Twice yearly patrol the site for the growth of unwanted tree saplings.
- Remove all tree saplings deemed potentially invasive or obstructive to the
grassland

Commentary No. 5:

Small numbers of volunteering tree species were recorded during the four-year-long
monitoring period. The occasional sycamore (Platanus) or oak tree (Quercus) (long-
lasting hardwoods) may well be a welcome addition to the new landscape, while black
locust (Robinia), tree-of-heaven (Ailanthus), mulberry (Morus) and even willows (Salix)
would not be desirable and should be removed as weeds whenever encountered.

Recommendation No. 6:

REMOVE LARGE DEBRIS AND MAN-MADE FLOTSAM FROM SALT
MARSH

Commentary No. 6:

While a lot of large man-made flotsam was removed from the salt marsh post “Sandy”,
several large timbers remain. Other man-made debris, such as plastic bags, bottles, foam
floats, etc. are common contaminants of the ocean that accumulate at shore over time. In
larger accumulations they pack onto marshes and smother the growth beneath them. The
County should continue its effort to inspect the marsh for such accumulations on a
regular (preferably monthly) basis. Once detected, such debris should be removed
immediately. Large timbers should be removed on an annual basis during the height of
winter, preferably in January, to limit damage to the marsh.

Recommendation No. 7:

PLACEMENT OF SIMPLE INTERPRETIVE SIGNS

Commentary No. 7

The placement of interpretive educational signs may increase the appreciation and
enjoyment of the site by the general public and may thus help protect it and aid in its

upkeep.

Interpretive signage may also list sponsors, should Westchester County want to pursue
outside funding sources for continued monitoring and maintenance of the project site.
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5 — Invasive Weed Species Descriptions and Management Guidelines

The following invasive plant species have been observed at the restoration site during the
four-year monitoring period. Each is described and life history discussed. The
descriptions feature causes for concern, ecological threats presented by the plants, and
potential remedies to eliminate the plants from the site.

a) Ailanthus altissima
b) Alliaria petiolata

c) Ampelopsis brevipedunculata — HIGH REMOVAL PRIORITY
d) Artemisia vulgaris —.................. HIGH REMOVAL PRIORITY
e) Celastrus orbiculatus - ............... HIGH REMOVAL PRIORITY

f) Cirsium arvense

g) Humulus japonicus

h) Lonicera spp. (bush honeysuckle seedlings)
i) Lythrum salicaria

1) Microstegium vimineum

k) Phragmitis australis -................. HIGH REMOVAL PRIORITY
1) Polygomum cuspidatun — ........... HIGH REMOVAL PRIORITY
m) Polygonum perfoliatum™ —........... REMOVE UPON DETECTION*

n) Robinia pseudoacacia

0) Rosa multiflora

p) Rubus phoenicolasius

q) Securigera varia - .................... HIGH REMOVAL PRIORITY

Note: * This species is difficult to eliminate once firmly established. It is however easy to
control if removed upon first detection.

HIGH REMOVAL PRIORITY highlights those species that have already achieved a
level of establishment at the site that warrants special attention and planning for effective
control and elimination or containment. If not pursued within the next few growing
seasons they will outgrow the County’s ability to contain them economically. These
species have the potential to overgrow the entire site and turn it into an “ecological”
desert (i.e. drastically reduced wildlife utilization and productivity) within a decade.
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Current 2014 status:

Salt marsh:
Upland buffer:

Growth habit:
Duration:

Foliage:
Flowers:

Fruit:

Special features:

Habitat:

Ecological threat:
National distribution:

Wildlife value:
Native to:

Control methods:

Synonym(s):
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Ailanthus altissima Schwingle

none
1 seedling

mid-size to large tree,

fast growing, suckering

perennial

large pinnately compound leaves

incompletely dioecious, malodorous, small and
inconspicuous, assembled in pyramidal clusters, insect
pollinated, May — June, produces seed within 5 to 10 years
of germination

samaras (winged) in large terminal panicles, produces large
numbers of seeds, wind dispersed, September — October,
allelopathic chemicals (ailanthone and other compounds)
are most concentrated in roots, with young ramets
producing more toxins than older trees, resprouts
vigorously from cut stumps and roots, until recently few
diseases attacked Ailanthus .a., recently Verticillium
dahliae and Fusarium oxysporum, have been isolated from
dead and dying ailanthus trees

full sun, temperate to subtropical and humid to arid climate,
loamy, moist soils but tolerates a wide range of textures,
stoniness, and pH, drought hardy, intolerant of flooding,
shade and extreme cold, is very tolerant of urban pollution
Dense growth replaces native vegetation, prolific
reproduction due to large seed production

43 lower US states with exception of north central states,
Hawaii, eastern Canada

none reported

central China

combination cut and herbicide application

Chinese sumac, stinking sumac, paradise-tree, copal-tree
smoke tree, stink tree

Compiled by Creative Habitat Corp. from various sources, November 2014
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Alliaria petiOlata (M. Bieb.) Cavara & Grande
Garlic mustard

Current 2014 status:

Salt marsh: none

Upland buffer: few found

Growth habit: herb

Duration: biannual

Foliage: triangular, heart-shaped, sharply toothed leaves, first year rosettes,
second year alternate on flower stalks

Flowers: white, small, in terminal clusters on single to multiple flower
stalks, self-fertilizing and insect pollinated, April/May

Fruit: dry seedpods, tiny black seeds, large numbers of seeds per plant,

dispersal by scattering, remain viable in seedbank for minimum of
5 years, May/June, requires 50 to 100 days of cold stratification for
germination,

Special features: sprouts from root fragments, phytotoxic chemicals produced by A.
petiolata may interfere with growth of native species, potentially
through inhibition of mycorrhizal activity, develops rapidly in late
fall and early spring when native herbs are dormant

Habitat: partial sun to full shade, associated with calcareous soils and does
not tolerate high acidity, prefers moist soils
Ecological threat: replaces native early season flowering herbs, has no natural

predators in US
National distribution: most of the US and moderate Canada, with the exception of
southern and central northern Canadian provinces and US states

Wildlife value: very low, potentially toxic to at least one insect species: West
Virginia white butterfly (Pieris virginiensis)
Native to: Europe

Control methods:  pulling prior to seed set (small infestations), herbicide application
(large infestations), repeats needed for five or more years

Synonym(s): Alliaria alliaria (L.) Britton, Alliaria officinalis Andrz. ex M.
Bieb., Erysimum alliaria L., Sisymbrium alliaria (L.) Scop.,
Sisymbrium officinalis D. C.

Compiled by Creative Habitat Corp. from various sources, November 2014
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Ampelopsis brev1pedunculata (Masim,) Traut
Amur peppervine ' ' :

Current 2014 status:

Salt marsh: none

Upland buffer: low frequency
occurrence
throughout

Growth habit: vine-liana

Duration: perennial

Foliage: deciduous, alternate with heart-shaped base, toothed margin, often
palmately-3to5-lobed, non-adhesive branched tendrils opposite of
leaves

Flowers: greenish-white, small and inconspicuous. In cymes opposite of
leaves, insect pollinated, June - August

Fruit: fleshy colorful fruit each with 2 to 4 seeds, lilac to blue and

changing color, September/October, dispersal by mammals and
birds, possibly by water transport also, seeds remain viable in seed
bank for several years, seeds readily germinate after short cold

stratification.

Special features: extensive below-ground stems, large taproots, taproots also on
vines that touch the ground, sprouts from root fragments,

Habitat: full sun to partial shade, typically in woodland settings and
woodland edges, prefers moist soils, tolerates low soil pH (3.6)

Ecological threat: replaces native vines while smothering native shrubs and trees, has

no natural predators in US
National distribution: most of the Eastern US
Wildlife value: low
Native to: Northern China and Japan

Control methods:  pulling prior to seed set (small infestations), herbicide application
(large infestations), repeats needed for five or more years

Synonym(s): Ampelopsis brevipedunculata (Maxim.) Trautv. var. maximowiczii
(Regel) Rehder; Ampelopsis heterophylla (Thunb.) Siebold &Zucc.
Amur peppervine., creeper, porcelainberry, wild grape

Compiled by Creative Habitat Corp. from various sources, November 2014
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Artemisia vulgaris L.
common wormwood

Current 2014 status:

Salt marsh: none

Upland buffer: throughout,
Dense at times

Growth habit: herb 5

Duration: perennial ; ' i R 7

Foliage: deciduous, extremely variable, silvery-white hairs on the underside
of the leaf, stem branches by mid-summer

Flowers: yellow-green and inconspicuous, densely packed composite

flowers in spike-like clusters on terminal third of mature branched
plants, wind pollinated, self-fertilizing and insect pollinated,
August to October

Fruit: tiny, dry brown seeds, large numbers of seeds per plant, dispersal
by scattering by wind and water, remain persistently viable in
seedbank (reportedly at least 200 years!), September - October,
requires minimal cold stratification for germination (1 week),

Special features: rhizomatous, regenerates from very small rhizome fragments,
several allelopathicly active compounds active in rhizomes and
leaf extracts

Habitat: roadsides, waste places, abandoned building lots with prior

disturbance, does best in full sun but tolerates, moist to arid soils,
prefers circum-neutral soils,

Ecological threat: replaces native herbs though allelopathic and competitive behavior,
has few if any natural predators in US

National distribution: mostly in Eastern US, also in Alaska and some Canadian provinces

Wildlife value: very low

Native to: Northern Asia and Europe

Control methods:  pulling prior to seed set, herbicide application reportedly only
sporadically successful, avoid lime and magnesium fertilizers
which increase plant vigor, avoid mowing (increases shoot and
rhizome production)

Synonym(s): Artemisia selengensis Turcz. ex Besser ; Artemisia tilesii Ledeb. var.
aleutica (Hultén) S.L. Welsh; Artemisia unalaskensis Rydb.; Artemisia
unalaskensis Rydb. var. aleutica Hultén; Artemisia vulgaris L. var.
coarctata Forselles ex Besser; Artemisia vulgaris L. var. glabra Ledeb.;
Artemisia vulgaris L. var. kamtschatica Besser; Artemisia vulgaris L.
var. latiloba Ledeb.; Artemisia vulgaris L. var. selengensis (Turcz. ex
Besser) Maxim.; Artemisia vulgaris L. var. vulgaris.; Absinthium
spicatum. Artemisia affinis. Artemisia coarctata. Artemisia officinalis
Other common names: hierba de San Juan, mugwort, artemisia

Compiled by Creative Habitat Corp. from various sources, November 2014
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Celastrus orbiculatus 7xunb.
Asiatic bittersweet

Current 2014 status:

Salt marsh: none
Upland buffer: few seedlings
throughout
Growth habit: vine-liana
Duration: perennial
Foliage: alternate, deciduous
leaves
Flowers: functionally dioecious species, inconspicuous yellowish flowers

occur axillary (native C. scandens has terminal flower clusters),
insect (hymenoptera) and wind pollinated, May - June

Fruit: small, seed surrounded by bright red aril, bird and mammal
dispersed, seeds remain viable in the seedbank for up to 1 year,
July - October, persistent through the winter, cold stratification
improves germination,

Special features: produces aerial climbing stems, stolons, and rhizomes; also sprouts
from roots and root fragments; can remain in seedling stage under
dense canopy for many years until canopy opens and growth
opportunity exists. Clonal growth of large patches.

Habitat: most common in mesic mixed-hardwood eastern forests, also
occurs in some conifer forests, most common on mesic soils, and is
apparently intolerant of saturated or droughty soils, full shade to
full sun (germinates best in partial shade), prefers neutral to
slightly acidic pH

Ecological threat: hybridizes with native C. scandens, shades out, overtops, and
eventually kills supporting vegetation, threatens native plant
community diversity and modifies stand structure and plant
succession, alternate host for Xylella fastidiosa (bacterium) causing
wilting diseases in various tree species

National distribution: eastern US and Canada, except for Florida and gulf states

Wildlife value: seed arils provide moderate winter food for small mammals and
birds
Native to: Korea, China, Japan

Control methods:  manual removal, frequently repeated cutting, herbicide application

Synonym(s): Celastrus orbiculata Thunb
Oriental bittersweet, Asian bittersweet, climbing spindleberry,
round-leaved bittersweet

Compiled by Creative Habitat Corp. from various sources, November 2014
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Cirsium arvense (L.) scop.

Canada thistle

Current 2014 status:

Salt marsh: none

Upland buffer: single occurrence

Growth habit: upright herb

Duration: perennial

Foliage: alternate, deciduous leaves

Flowers: dioecious, in small composite heads, pink, lavender to white,
insect (hymenoptera) pollinated, some hermaphrodism, June —
September

Fruit: small achenes with pappus, wind dispersed, seeds can remain

viable in the seedbank for decades when buried deep, but loose
viability after 10 month at or near the soil surface. cold
stratification improves germination apparently not required.

Special features: creeping horizontal rhizomes and roots, dense clonal growth, re-
grows easily from roots remaining in soil after removal attempts,
large number of ecotypes and appearance. Spread by farm and
nursery equipment as seed and soil contaminant.

Habitat: tolerant of almost all soil types, is apparently intolerant of
saturated soils, shade intolerant, prefers neutral to slightly acidic
pH, slightly salt tolerant (<2ppt)

Ecological threat: outcompetes native plants, especially in sandy, well-drained soils;
host to agricultural pests.

National distribution: most of the US (except 7 most southern states) and Canada

Wildlife value: low, some consumption by large mammal; gold finch specializes in
thistle seeds; specialized insects.
Native to: Europe

Control methods:  manual removal, frequently repeated cutting, herbicide application

Synonym(s): Breea arvensis (L.) Less. Breea incana (S.G. Gmel.) W.A. Weber, ined.
Carduus arvensis (L.) Robson, Cirsium setosum (Willd.) Besser ex M.
Bieb., Cirsium incanum (S.G. Gmel.) Fisch. ex M. Bieb., Serratula
arvensis L

Compiled by Creative Habitat Corp. from various sources, December 2014
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Humulus japonicus siebold & Zuce.
Japanese hop

Current 2014 status:

Salt marsh: none

Upland buffer: 1 location

Growth habit: vine

Duration: annual (bi-annual)

Foliage: 5- to 9- lobed, opposite, textured, stems with downward pointing
bristles, second year alternate on flower stalks

Flowers: dioecious (appearing on different plants), green, male in branched
panicles, female in cones (hops), very small, wind pollinated,
July/August

Fruit: small brown seeds, large numbers of seeds per plant, dispersal

primarily mechanical (scattering, floodwaters, transport by
mammals and humans), remain viable in seedbank for minimum of
3 years, August/September,

Special features: re-sprouts easily if cut at the root, extremely prolific grower in
warm and moist conditions, tend to kill herbaceous vegetation
beneath it,

Habitat: full sun and moist soils, sometimes in disturbed areas

Ecological threat: overruns and smothers small trees and shrubs, prevents herbaceous

vegetation from growing, has no natural predators in US

National distribution: northeastern US and eastern Canada

Wildlife value: very low

Native to: Temperate and portions of topical Asia (Japan, Korea, Russia,
China, Vietnam)

Control methods:  pulling prior to seed set (small infestations), herbicide application
(large infestations), repeats needed for 3 years

Synonym(s): Humulus scandens auct. non (Lour.) Merr.

Compiled by Creative Habitat Corp. from various sources, November 2014
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Lonicera spp..

Various bush honeysuckles
(see species listing below)

Current 2014 status:

Salt marsh:
Upland buffer:

Growth habit:
Duration:
Foliage:
Flowers:

Fruit:

Special features:
Habitat:
Ecological threat:

National distribution:

Wildlife value:
Native to:

Control methods:

Included taxa:

Archived File - May Not Be ADA Compliant

none

few seedlings
were manually
removed

medium size shrubs
perennial
opposite, deciduous leaves

white, born in pairs at leaf axles, fragrant, insect pollinated,

May/June

small, red fruits, bird dispersed, July - September,
older stems of most species are often hollow

full sun to deep shade, dry soils to wet soils

very invasive, replaces native shrubs, herbivory by wildlife

1s minimal

varies by species — most are well established in the
northeastern US

insects do collect nectar, shelter and food for birds
Europe and Asia

herbicide application and manual removal

Lonicera maackii (Rupr.) Herder, Amur honeysuckle
Lonicera tatarica L., Tartarian honeysuckle

Lonicera xbella Zabel [morrowii x tatarica, showy fly
honeysuckle]

Lonicera morrowii Gray, Morrow’s honeysuckle,
Possibly other species and hybrids

Compiled by Creative Habitat Corp. from various sources, November 2014
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Lythrum salicaria L.
Purple loosestrife

Current 2014 status:
Salt marsh:
Upland buffer/ditch:

Growth habit:
Duration:
Foliage:
Flowers:

Fruit:

Special features:

Habitat:

Ecological threat:
National distribution:

Wildlife value:
Native to:

Control methods:

Synonym(s):

none
2 locations

herb, rhizomes

perennial

opposite, deciduous leaves

small, pink-purple in spikes, insect pollinated, June -
September

dry capsule, tiny seeds (estimated 2 to 3 million per plant!),
seeds remain viable in the soil for many years (submerged
up to 20 months), seed is dispersed by water

wetland plant, tolerates moderate upland conditions, has no
native predators in US and Canada,

moist soils of neutral to slightly acidic pH, can exist in a
wide range of soil types, germination is restricted to open,
wet soils and requires high temperatures,

dense, homogeneous stands restrict native wetland plant
species, diminish diversity and alter habitats

43 lower US states and all southern Canadian provinces,
five southern states without

prolific nectar plant, low value as browse for mammals
Europe and Asia

currently three biocontrol agents (Galerucella spp. beetles)
are being released into large stands of purple loosestrife,

manual removal, herbicide application

purple lythrum, rainbow weed, salicaire, spiked loosestrife

Compiled by Creative Habitat Corp. from various sources, November 2014
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Microstegium vimineum Trin.
Japanese stiltgrass

Current 2014 status:

Salt marsh: none
Upland buffer: few — single
occurrence
Growth habit: grass, clonal
Duration: annual
Foliage: distinctive shiny midrip
Flowers: self-fertilizing and cross-fertilizing, wind pollinated,
August — early October
Fruit: achenes, distributed by mammals, water, soil disturbance,

Special features:
Habitat:

Ecological threat:

National distribution:

Wildlife value:
Native to:

Control methods:

Synonym(s):

seed remains viable in the soil for five or more years
September - October,

very fast growing, roots at nodes along horizontal branched
culms and sends up new shoots at each rooted node

partial sun to low light conditions, prefers moist, acidic

to neutral soils that are high in nitrogen

replaces native plants, appears able to change soil functions
by raising pH and immobilizing N

New England (south of New Hampshire), Mid-Atlantic
states, eastern central US and southern US including Texas
minor food source for birds, cover for small mammals
Japan, Korea, China, Malaysia and India

hand pulling, mowing during flowering (mowing too early
in the season can move flowering time up!), herbicide
application

Andropogon vimineum Trin., Eulalia viminea (Trin.)
Kuntze, Microstegium aristulatum Robyns & Tournay ,
Microstegium imberbe (Nees ex Steud.) Tzvelev,
Microstegium willdenovianum Nees ex Lindl.,Pollinia
imberbis Nees ex Steud., Pollinia viminea (Trin.) Merr.,
Pollinia willdenoviana (Nees ex Lindl.) Benth.

Common names: Nepalese browntop, Nepal
microstegium, Nepalgrass, Japanese grass, Japanese stilt
grass, Chinese packing grass, Vietnamese stilt grass, Asian
stilt grass , annual jewgrass, bamboograss, flexible
sesagrass, Mary's grass.

Compiled by Creative Habitat Corp. from various sources, November 2014
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Common reed

Current 2014 status:
Salt marsh:
Upland buffer:

Growth habit:

Duration:
Foliage:
Flowers:

Fruit:

Special features:

Habitat:

Ecological threat:

National distribution:

Wildlife value:
Native to:

Control methods:

Synonym(s):

estim. 400 sq.m.
estim. 1* sq.m.
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Phragmites australis (cav.) Trin.

tall grass,

stolons, ;

rhizomes, - g s
expansive clones, also characterized as “subshrub”
perennial

deciduous stems and leaves

bushy panicles with many tufts of hair, wind pollinated,
August - October

tiny seeds with hairs, wind dispersed, persistent through the
winter

facultative wetland plant, native strains exist alongside
introduced genotypes, introduced genotypes are invasive
full sun, moist to wet, nutrient rich soils, invasive genotype
often associated with disturbance

introduced genotype produces high stem densities allowing
for few companion plants, large clones out-compete marsh
vegetation, changes marsh hydrology through buildup of
biomass

all lower 48 states, Hawaii, Puerto Rico, most of Canada
insects, birds and mammals find food and shelter

northern hemispheric distribution, European genotype is
causing ecological concern in US

mainly herbicide application and mechanical removal

Phragmites communis Trin.
Phragmites phragmites (L.) Karst.

Compiled by Creative Habitat Corp. from various sources, November 2014
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Current 2014 status:
Salt marsh:
Upland buffer:

Growth habit:

Duration:
Foliage:
Flowers:

Fruit:

Special features:

Habitat:

Ecological threat:

National distribution:

Wildlife value:
Native to:

Control methods:

Synonym(s):
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Polygonum cuspidatum sieb.& Zucc.
Japanese knotweed

none
0.5 sq.m*

herb, rhizomes,
also characterized
as subshrub
perennial
opposite, deciduous leaves

small, white, dioecious, borne in drooping panicles, insect
pollinated, August/September

small triangular achenes , water and wind(?) dispersed,
September/October

reproduces from rhizome fragments as deep as 1 m under
ground, seed viability is low, seedling are rarely
encountered and do not establish in shade

full sun to partial shade (persistent but low vigor in full
shade, all soil types, often along streams, deep root systems
allow drought tolerance, tolerant to saline conditions,
tolerates occasional flooding, plants tolerate high levels of
sulfur dioxide (pH ranging from 4.5 to 7.4 )

forms dense thickets that exclude native vegetation and
greatly alter natural ecosystems

most of lower 48 states, much of Canada and Alaska, with
gaps in south and southwest, northern central states,
insects collect nectar, limited forage for browsers

eastern Asia

mechanical removal, repeated mowing, herbicide
application

Japanese bamboo, Mexican bamboo, Japanese fleece
flower, fleeceflower, crimson beauty, Reynoutria,
Fallopia japonica (Houtt.) Ronse Decr.

Pleuropterus cuspidatus (Siebold & Zucc.) Moldenke
Pleuropterus zuccarinii (Small) Small

Polygonum cuspidatum Siebold & Zucc. var. compactum
(Hook. f.) L.H. Bailey

Polygonum zuccarinii Small

3eynoutria japonica Houtt.

Tiniaria japonica (Houtt.) Hedberg

Note: * = approximately 1 square meter was removed by hand in late summer 2014

Compiled by Creative Habitat Corp. from various sources, November 2014
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Current 2014 status:
Salt marsh:
Upland buffer:

Growth habit:
Duration:
Foliage:

Flowers:

Fruit:

Special features:
Habitat:

Ecological threat:

National distribution:

Wildlife value:

Native to:

Control methods:

Synonym(s):
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Polygonum perfoliatum ..
Mile-a-minute vine

none
none*

trailing vine
annual
alternate, deciduous, equilaterally triangular leaves with
barks on the underside, ocreae, surround the stem at nodes,
small, white, inconspicuous, primarily self-pollinated, July
— first frost

blue, fleshy fruit with 3 seeds, bird-dispersed, water
dispersed, human dispersal with nursery stock, July — first
frost, seeds persist in the seedbank for several years, seeds
require eight weeks of cold stratification

extremely prickly plants

full sun to partial shade, light and soil moisture are both
integral to successful colonization

Smothers herbaceous and shrubby vegetation in search for
light

a handful of mid-Atlantic states and Oregon, British
Columbia

minor, fruit used by birds and mammals, cover for small
mammals and birds

India to Eastern Asia, China, islands from Japan to the
Philippines; Nepal, Burma, Manchuria, Korea, Taiwan,
Malay Peninsula.

manual removal, herbicide application, repeated cutting

Ampelygonum perfoliatum (L.) Roberty & Vautier,
Persicaria perfoliata (L.) H. Gross

Asiatic tearthumb, devil's-tail tearthumb, mile-a-minute-
weed, minuteweed, tearthumb

Compiled by Creative Habitat Corp. from various sources, November 2014

Page 25



Archived File - May Not Be ADA Compliant

Robinia pseudoacacia ..

Black locust

Current 2014 status:

Salt marsh: none

Upland buffer: few scattered
throughout,

cut back to stumps

Growth habit: medium size tree, fast growing, root suckering, often forms

extensive clonal growth

Duration: perennial

Foliage: alternate, pinnately compound, deciduous, usually two
thorns at base of each leaf

Flowers: white, growing in racemes, strongly fragrant, insect
pollinated, May

Fruit: dry pods, September/October, begins seed production at
age 6, seeds are long-lived (up to 10 years) and require
scarification

Special features: Roots with nitrogen-fixing nodules housing bacteria

(various Mesorhizobium and Rhizobium spp.), is
susceptible to locust borer (Megcallene robiniae), heart rot
fungi (Phellinus rimosus, Polyporus robiniophilus), locust
leafminer (Odontota dorsalis), locust twig borer
(Ecdytolopha insiticiana), various other insects and fungi
Habitat: does best on moist, rich, loamy soils or those of limestone
origin, very sensitive to poorly drained or compact plastic
soils, is intolerant of shade and herbaceous competition

Ecological threat: Often out-competes slow growing hardwood species and
reduces forest diversity

National distribution: lower 48 US states, much of Canada

Wildlife value: valuable browse for deer, provides nesting cavities for birds
and small mammals, significant honey plant

Native to: southeastern US

Control methods: cut-stump herbicide application

Synonym(s): false acacia, yellow locus

Compiled by Creative Habitat Corp. from various sources, November 2014
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Rosa multiflora thunb.

Multiflora rose

Current 2014 status:

Salt marsh:
Upland buffer:

Growth habit:
Duration:
Foliage:
Flowers:
Fruit:

Special features:
Habitat:

Ecological threat:

National distribution:

Wildlife value:

Native to:
Control methods:

Synonym(s):
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shrub, colonial

perennial

opposite, deciduous pinnately compound leaves

white, fragrant, in clusters, insect pollinated, May/June
red “rose hip”, persistent through winter, September —
through winter, prolific seed producer (up to 1 million
seeds per plant!), seed bank viable for 20+ years

barbed stems

wide tolerance for various soil, moisture, and light
conditions

competition to native shrubs when growing densely, very
prolific seed producer with only few natural predators and
diseases (e.g. Rose-rosette disease virus, rose stem girdler
beetle, rose seed chalid wasp Megastigmus aculeastus var.
nigroflavus).

eastern and western US and Canada, some central states
and most of the south (not in Rocky Mountains and deserts)
low to moderate value as food and cover for birds and
small mammals, nectar from the flowers

Japan, Korea, eastern China

mechanical removal, herbicide application, repeated
mowing

baby rose, Japanese rose, seven-sisters rose, rambler rose,
multi-flowered rose

Rosa cathayensis (Rehder & Wilson) L.H. Bailey

Compiled by Creative Habitat Corp. from various sources, November 2014
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Rubus phoenicolasius raxin.
Wine raspberry

Current 2014 status:

Salt marsh: none

Upland buffer: none

Growth habit: herb/ shrub

Duration: perennial

Foliage: alternately arranged leaves, each comprised of with three leaflets,

hairy underneath

Flowers: small, white, arranged in panicles, sepals are longer than the petals,
insect pollinated and self compatible, May/June

Fruit: clusters of druplets, red, often hairy, dispersal by bird, mammals,
and reptiles, seeds likely remain viable in seedbank for decades,
June/July,

Special features: densely hairy stems with occasional prickles, sprouts from root

stems (canes) where those touch the ground

Habitat: “early successional forest edge”, prefers moist soils and sun but is
tolerant of some shade

Ecological threat: copious growth crowds out native herbs and shrubs
National distribution: eastern United States with the exception of the south
Wildlife value: low, mostly used by birds for nesting and shelter
Native to: Japan, Korea, China

Control methods: = Manual removal (pulling), herbicide application for larger stands
only and best as part of an integrated pest management program

Synonym(s): None
Common names: Japanese wineberry, wineberry

Compiled by Creative Habitat Corp. from various sources, November 2014
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Securigera varia (L) Lassen
Crownvetch

Current 2014 status:

Salt marsh: none

Upland buffer: single occurrence

Growth habit: mat forming herb

Duration: perennial

Foliage: alternate, deciduous leaves — does

not have tendrils

Flowers: pink flowers in axillary umbels, insect (hymenoptera) pollinated,
May — September
Fruit: small, 3 to 12-segmented pods (legumes), indehiscent, brown, bird

and mammal dispersed, seeds presumably remain viable in the
seedbank for several years, germination without cold stratification;
late seedlings are not cold-tolerant; also produces vegetative
stolons.

Special features: N-fixer, likes well-drained soil, very prolific growth on extensive
root system smoothers competing native plants. Clonal growth
forms large patches.

Habitat: Well-drained soils with some fines; prefers neutral to slightly
alkaline pH — survives even on acidic soils to pH 5.5; requires full
sun. Is not salt-tolerant Often sown for erosion control along
highays.

Ecological threat: Reduces native species richness but does not reduce non-native
grass densities; this effect remains for at least one year after
removal, allowing other non-native invasives to fill the voids.

National distribution: continental US and temperate Canada, except Alaska

Wildlife value: Good herbivore forage; excellent cover for small mammals and
ground-nesting birds

Native to: Mediteranean

Control methods:  manual removal, frequently repeated cutting, herbicide application

Synonym(s): Coronilla varia (L.)

Compiled by Creative Habitat Corp. from various sources, November 2014
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Appendix

- List of Common and Scientific Plant Names used in
this Report

- As-built Planting Plan
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Manursing Lake Aquatic Habitat Restoration Project

Listing of Common Names for species mentioned in this report

see Table 4 (Appendix B) for additional species recorded on this project

Scientific Name

A

Ailanthus altissima

Alliaria petiolata
Amelanchchier canadensis
Ampelopsis brevipedunculata
Andropogon gerardii
Artemisia vulgaris

Asclepias tuberosa

B
Baccharis halimifolia

C
Celastrus orbiculatus
Chrysophytes

Comptonia peregrina
Copepode
Coreopsis lanceolata

D
Diatoms

Distichlis spicata

H
Humulus japonicus

I
llex opaca
Iva frutescens

J
Juniperus virginiana

L
Lonicera spp.
Lythrum salicaria

M

Microstegium vimineum
Monarda punctata

Myrica pensylvanica (Morella p.)

Common Name

Tree of heaven

Garlic mustard

Shadblow Serviceberry
Porcelain-berry

Big Bluestem

Common wormwood, a.k.a. Mugwort
Butterfly milkweed

Groundselbush

Oriental bittersweet

"Golden" algae - a major group of algae
(here planktonic)

Sweet fern

Small planktonic crustaceans
Lanceleaf tickseed

A major group of planktonic algae
with siliceous skeleton
Saltgrass

Japanese hop

American holly
High tide bush

Eastern redcedar

unidentified bush honeysuckle seedling
Purple loosestrife

Japanese stiltgrass
Spotted beebalm
Northern bayberry



(0]
Opuntia humifusa

P

Panicum amarum var. amarulum

Panicum virgatum
Phragmites australis
Pinus rigida

Pinus virginiana
Polygonum cuspidatum
Polygonum perfoliatum
Prunus maritima

Q
Quercus marilandica
Quercus palustris

R

Rhus copallinum
Robinia pseudoacacia
Rosa carolina

Rosa multiflora

Rosa virginiana
Rubus phoenicolasius

S

Salix discolor
Schizachyrium scoparium
Sorghastrum nutans
Spartina alterniflora

u
Uca spp.

74
Viburnum dentatum
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Devil's-tongue

Coastal panicgrass
Switchgrass
Common reed

Pitch pine

Virginia Pine
Japanese knotweed
Mile-a-minute weed
Beach plum

Blackjack Oak
Pin oak

Winged sumac
Black locust
Carolina rose
Multiflora rose
Virginia rose
Wine raspberry

Pussy willow

Little bluestem
Indian grass
Smooth cordgrass

Unidentified fiddler crabs

Arrowwood viburnum
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F: Coasial grassiand - shrub and ree pateh fype 2 TREE PIT TO FORM WATERING SAUCER. 3 PARTS EXISTING SOIL % / 2N
‘ 7 j _7on 1 PART ORGANIC SO AMENDMENT (COIR DUST) FORM A 3" HIGH SOIL LIP 5 NS
s omoane el danadenss snachiow T 3| placed EXACT MEASURE FERTILIZER AS LISTED IN AROUND EACH SHRUB FOR N SPRINKLE. MYCORRHIZAL
HH;\HU EXISTING BRUSH LINE elanchier canadensis shadblow 3 gallbdb 30" tall 15 8 PLANT SCHEDULE WATERING SAUCER 2 ”,Hﬁ\//_zoocrcz DIRECTLY INTO
19 | MPE |Myrica pensylvanica (Morella p.) northern bayberry 3 gal/b&b 36"tall 20 8 CUT AND REMOVE BINDING FROM TRUNK AND AS N - ///,mooamk._. IN QUANTITIES
20 | PR |Pinus rigida pitch pine 5 gal/b&b 48" tall 25 8 MIX: MUCH BALL AS POSSIBLE. CUT AND REMOVE Mix: |- \\ NRECOMMENDED BY
21_| PM_|Prunus maritima ________|beach plum 2 gallon 24" tall 200 5 3 PART EXISTING SOIL BURLAP AT UPPER 1/3 OF TREE BALL 3 PARTS EXISTING SOIL SUPPLIER
EXISTING TREE LINE % .
22 | QS/M |Quercus stellata or Q marilandica postiblackjack Oak 2 gallon mo__ tall 10 5 1 PART ORGANIC SOIL AMENDMENT (COIR DUST) 1 PART ORGANIC SOIL AMENDMENT (COIR DUST)
Qo 23 | RC |Rosa carolina : Carolina rose 1 gallon 12" tal 60 3 EXACTLY MEASURED FERTILIZER AS LISTED IN FOLD DOWN METAL BASKET EARS EXACT MEASURE FERTILIZER AS LISTED IN CUT AND REMOVE BINDING FROM TRUNKS
EXISTING ROCK OUTCROP G Goastal grassiand —shrub and free pateh fype 3 ESese PLANT SCHEDULE PLANT SCHEDULE AND AS MUCH OF BURLAP AS POSSIBLE.
. EXISTING LIGHT POLE 24 | ACA [Amelanchier canadensis shadblow b&b 60"-72" tall 3| placed N - INDIN CUT AND REMOVE BURLAP AT UPPER
25 | ACA |Amelanchier canadensis shadblow 3 galib&b 30" tall 15 8 \WV/////\\M,/ < TR \\ e Mxm wMUZMMﬂoMWrm >_w Momm@mmq e wmwﬁx%%oﬁmmmﬁ_wvﬂﬁﬂ%wr UM DIRECTLY 1/3 OF BALL
: EXISTING BOLLARD 26 | pvi |Pinus virginiana Virginia Pine 5gallbab | 48" tal 20 8 WN\\\V/ A\\\V//N\\\\///N\\\V/N\\\V/////\\\\\////\ /\////A\\MV//N\\\ / CUT AND REMOVE BURLAP AT UPPER 1/3 RECOMMENDED BY SUPPLIER
g 27 | PM {Prunus martima beach plum 2 gallon 24" tall 20 5 WA Y UV YWY . :
EXISTING SIGN 28 | asM |Quercus stellata or Q. marilandica**|post/blackjack Oak 2 gallon 30" tall 10 5 //\\\W/\\ /V\M////\\MW///MW//A\W\W////\W \\\V////\MM///V\\\ \ / 3\ SHRUB PLANTING
4 29 | RcP_|Rhus copallinum winged sumac 2 gallon 24" tall 15 5 W AT EATAES FOLD DOWN METAL BASKET EARS . -60 NOT TO SCALE
PROPOSED. CONTOUR 30 | rc |Rosa carolina Carolina rose 1 gallon 12" tall 60 3 IR IR 3X WIDTH OF ROOTBALL N— mmmmmmm%ﬂw%o,mﬁmmmm _w_mm ?demwmammm._mm. 3 , (ALL CONTAINER SIZES 2 GALLONS
STAKES SHALL CLEAR TREE BALL AND LARGER, ALL B&B MATERIALS)
+3.30 PROPOSED SPOT GRADE H: Coastal grassland - shrub and tree patch type 4 ** CEDAR STAKES, MIN. 3” DIA.,, 3'—0" LENGTH
: 31 OH |Opuntia humifusa devil's-tongue 1 quart healthy plant 90 laced ” " 3 STAKES @ 120 DEG. PER TREE.
PROPOSED BOTTOM OF _ | S— - L e — 12 VARIES 12 STAKES TO BE DRIVEN IN AFTER
+BW: 3.30 WALL ELEVATION I: Steep slope at picnic area ** . ATTACHING TO TENSION WIRE.
; 32 | ACA |Amelanchier canadensis shadblow 3 gal/b&b 30" tall 10 8 / \ DNO_UCOCM ._.mmm _U_I >Z.._.._ZO
PROPOSED TOP OF 33 | BH |Baccharis halimifolia groundselbush 1 gallon 24" tall 25 5 wnw_zxm‘m §<Mom,_@~%_N>_. Dzo%%mrcz DIRECTLY 2 6
+TW: 3.30 $>_I_I m_|m<>._‘_oz 34 RCP |Rhus OObm\:.ZQS ijmma sumac 2 gallon 24" tall 25 5 _Nmomgghmv”wwmmor—.m/\ wmmw_n_.,_mc_m ...IQO NOT TO SCALE A RN // LT /mw _, // R //
35 | DI | Salix discolor pussy willow 3gallon | 36'48" tal 25 5 ‘N W\ '\ — PROPOSED COASTAL 7 RN
36 | VD |Vibumum dentatum arrowwood viburnum 3 gallon 30" tall 25 5 NN " GRASSLAND .~ -3 SN
O \ PROPOSED INTERTIDAL MARSH J: Coastal grassland - grass plug planting *** / 1 \ _I>mom omo>m n_ummm v_l>2|—.._zo / © /\Am.dw/ NN v% ) wOI;.m,DdﬁmwAc @\X\ w - /;w
< (SCHEDULE A) 37_|_PV_|Panicum virgatum switchgrass 2"-plug >5sprigs 1000 2 - PROPOSED INTERIOR WATER FOWL FENCE C—707 \C-70 . 7 I o
36| SNU | Sorghastrum nutans indian grass 27plug | >bsprigs 10002 ~60 NOT TO SCALE (TYPICAL) (APPROXIMATE CONFIGURATION — FOR X%/ N\=7% ‘ 4 .
PROPOSED HIGH MARSH ZONE 39 | SPA [Spartina patens saftmeadow cordgrass | _2"plug >Bsprigs 4000] 2 QUANTITY ESTIMATES ONLY) 4
(SCHEDULE B) K: Coastal grassland - general seed mix =+ percent GENERAL NOTES: |
40 | As |Avena safiva cereal oats seed pound 35.00 N/A - e
PROPOSED STEEP SLOPE 4 1 AT |Asclepias tuberosa butterfly milkweed seed pound 200 3 1. EXISTING CONDITIONS SHOWN HEREON HAVE BEEN TAKEN FROM A FIELD SURVEY PREPARED BY WARD PROPOSED 12°¢ CORCem7gr——— | | =/ | SSQUNCRNGRSIFERROSS . % o A\ N\ oo o
PLANTING (SCHEDULE 1) 42 | cL 00598.5 \m:om.o@m __ lanceleaf tickseed seed pound 2.00{ 25 " CARPENTER ENGINEERS, INC., LAST REVISED JUNE 6, 2009. LOG (TYPICAL)
43 | EC |Euthamia caroliniana (E. tenuifolia) |slender goldentop seed pound 0.75 1
AR—— 44_| P |Lupinus perennis sundial lupine seed pound 450 6 2. GRADES SHOWN WITHIN THE LAKE ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY CONTRACTOR.
LU MM%H%uwcm_Wmmow>M._.ﬂw GRASSLANDS 45 | MPU | Monarda punctata spotted beebalm seed pound 0.50 1 MLW EL. 3.30
46 | PA_|Panicum amarum var. amarulum coastal panicgrass seed pound 15.00) 20 3. THE FINAL PLANTING LOCATIONS FOR THE PLANTS IDENTIFIED IN PLANT SCHEDULE H: COASTAL MHW EL. 4.30
47 | PV |Panicum virgatum switchgrass seed pound 22.00 30 GRASSLAND — SHRUB AND TREE PATCH TYPE 4 SHALL BE DETERMINED IN THE FIELD BY THE
\\//\\\//A\\//\\//A/A\\//\\N/\\\W PROPOSED COASTAL GRASSLANDS 48 | scs |Schizachyrium scoparium little bluestem seed pound 22000 30 RESTORATION SPECIALIST. : SHW EL. 4.60
LRI (SCHEDULES C, E, F & G) 49 | sJu_|Solidago juncea early goldenrod seed pound 025 05
50 | SNE |Solidago nemoralis gray goldenrod p— oound Y Y 4. ALL PROPOSED PLANT LOCATIONS SHALL BE VERIFIED IN FIELD BY THE RESTORATION SPECIALIST. S\ A7
51 | sNU |Sorghastrum nutans Indiangrass seed pound 1,50 2 PROPOSED PERIMETER WATER FOWL -
ﬂﬂﬂﬂwWWWOﬂImﬁmﬂmﬂmm 52 wwm Mboamo“tm m@omM _ Ttall M«Mvmmma i sood pound 1.00 7 5. mﬁ%ﬁw\y__ﬂﬁ_v%ﬂ/joz OF TIDAL CREEK IS SUBJECT TO APPROVAL BY ENGINEER AND RESTORATION BARRIER A._.<_u_o>_-v A.&uvmox_zk_,m C~70¥'\C-70
53 |'S poroboius cryp anarus mma ropseed - seed pound 1.00 1.5 : - CONFIGURATION — FOR QUANTITY
PROPOSED COASTAL 54 | se |Symphyolrichum éricoides (Aster e )|white heath aster seed | pound 025 1 6. CONTRACTOR SHALL USE EXTREME CAUTION WHILE WORKING WITHIN THE LIMITS OF THE ESTIMATES ONLY)
TeeRnRRReReett GRASSLAND AMOINDC_..M Ov %onﬂﬂm release fertilizer (23-4-9 or approved equal) only - 0.1 ounce per plant (no exceptions) - Intertidal Marsh Schedule A OSPREY NESTING ZONE. ALL DISTURBANCE WITHIN THIS ZONE SHALL BE KEPT TO A
= - - 0. - U |
** = Time release fertilizer (10-20-10 or approved equal), Mycorrhyzal Inoculant for shrubs and trees, bark mulch MINIMUM. WHEN BIRDS ARE wmmm_u_zo A>m ADVISED BY THE NATURALIST OF THE EDITH G.
e = Time release fertilizer (10-20-10 or approved equal), Mycorrhyzal Inoculant for grasses, straw mulch THESE PRECAUTIONS MAY INCLUDE AVOIDANCE OF WORK ON ABNORMALLY HOT AND PROPOSED Lo
= No extra fertilizer, Mycorhyzal Inoculant for grasses, straw mulch ABNORMALLY COLD DAYS OR OTHER POOR WEATHER CIRCUMSTANCES. UTILIZE MINIMAL CONTRACT LIMIT LINE
o " o PROPOSED PERIMETER WATER Fertilizer Quantities for Schedules B~J: PERSONNEL AND HEAVY EQUIPMENT ADJACENT TO THE PROTECTION ZONE AS ABSOLUTELY
£ " ) ) FOWL BARRIER Caliper trees: 1.5 oz per inch of caliper NECESSARY TO ACCOMPLISH EACH TASK. HAVE ALL PERSONNEL AND MACHINERY PREPARED NP2 SN I =
d 4 . - \\m\//.\.u.wu\/\ ///.-:\
£ 2 tall 558 and 3 Gallon somtaner 3 03 oo st AND WORK AS EXPEDITIOUSLY AS POSSIBLE. YIELD TO WARNINGS FROM THE NATURALIST > NG
ol t &B and 3 Gallon container: 2 oz per plant PROPOSED INTERTIDAL MARSH B
= ! ! PROPOSED INTERIOR WATER 2- and 1-Gallon containers: 1 oz per plant (Upland, Schedules C-l), 0.5 oz per plant (High tide zone, Schedule B) AND TEMPORARY WORK STOPPAGE MAY BE REQUESTED. THE CONTRACTOR SHALL PLAN ~
S -—+————=+—- " 0wl BARRIER Quartsize and 2"-plugs: 0.2 oz per plant TASKS ACCORDINGLY. THE CONTRACTOR SHALL NOT USE THIS REQUIREMENT AS THE BASIS ZONE (SCHEDULE A)
< _ ! Replacement Plant Schedule FOR PROJECT DELAYS OR REQUESTS FOR ADDITIONAL FUNDS FROM THE OWNER.
ADn Line [Code Scientific Name Common Name Container | Plant Size Quantity Spacing
o (minimum) | (minimum) (ft, 0.c.) 7. FOR ADDITIONAL PLANTING DETAILS REFER TO DRAWING C—701 'CONSTRUCTION DETAILS'.
o PROPOSED GUIDE RAIL
= Trees for placement with the limits of Edith G. Read Wildlife Sanctuary or Playland Amusement Park ** :
> PROPOSED RUBBLE ROCK WALL T 1 ar |Quercus rubra Northern Red Oak 22,5 caliper NA 20| placed 8. CONTRACTOR SHALL HAVE ALL HEAVY EQUIPMENT AND MATERIALS REMOVED FROM THE
M_ 3 | co |Celtis occidentalis Hackberry 2-2.5" caliper N/A 8| placed EXISTING CONDITION. DEEP PHRAGMITES
o 4 | W |Juniperus virginiana Eastern Red Cedar b&b 72"84" tall 10| placed ‘ . A e
2 s orn T Qoo paluse S e e T e b 9. CONTRACTOR SHALL COMPLETE WORK IN A WAY TO MINIMIZE DISRUPTIONS TO THE DAY TO INTERCEPTOR SWALE o S 7 W _ATMT oF wyspe
? Noteo DAY OPERATIONS OF PLAYLAND PARK AND EDITH G. READ WILDLIFE SANCTUARY. - k,%@yma |- GRASSLAND r\ﬁ.,le.\ \\,\ N. WETLAND ;c&mc_oﬁwvr
5 e eieses llzer (10-20-10 o approved equal), Myconhyzal Inooulant for shrubs an trees, bark mulch 10. THE PLANTS IDENTIFIED IN THE ADDITIONAL PLANT SCHEDULE ARE TO BE PLACED BY THE ‘BH; 5 10,3~V (LARGE), 7 WV )
< Caliper trees: 1.5 oz per inch of caliper RESTORATION SPECIALIST AND/OR REPRESENTATIVE(S) OF THE COUNTY (OWNER) WITHIN THE 2 v.\z\w QPA, 20 RVI)
6'to 7" tall B&B: 3 oz per plant BOUNDARIES OF THE EDITH G. READ WILDLIFE SANCTUARY AND PLAYLAND AMUSEMENT PARK. Z -
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6 \/15,16
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EXISTING OSPREY NESTING ZONE -
USE CAUTION WHILE BIRDS ARE
- BREEDING (MARCH 15 THROUGH JULY

31). AREA SHALL BE FENCED OFF
WITH CONSTRUCTION FENCING FOR -

PROPOSED INTERIOR WATER FOWL

FENCE (TYPICAL) (APPROXIMATE
CONFIGURATION — FOR QUANTITY

ESTIMATES ONLY)

PROPOSED PERIMETER WATER
FOWL BARRIER (TYPICAL)

PROPOSED HiGH MARSHMANURSING LAKE

EDITH READ DURATION OF WORK (SEE NOTE 6).”
(APPROXIMATE CONFIGURATION — ZONE (SCHEDULE B) 6 \/15,16 7H / PROPOSED CONTRACT !
PROPOSED PERIMETER WATER { AT I
FOR QUANTITY ESTIMATES ONLY) FOWL BARRIER (TYPICAL) \e=7%/ \&=70 SANCTUARY . LMIT LNE g

(APPROXIMATE CONFIGURATION —

. PROPOSED COASTAL GRASSLAND /
LOG (TYPICAL) \-707/\¢- 70/ ( : . -
mwﬂ%o me\,ﬂmmc Avwﬂxwxuzam /\ (SMALL), 8 MPE, 10PR, 8 PM, 4 QS/M, i
MLW EL. 3.30 ESTIMATES ONLY) S oc (rvpleal) &1 20 %) )
MHW EL. 4.30 PROPOSED COASTAL GRASSLAND SCHEDULE
PROPOSED SHW EL. 4.60 PROPOSED INTERTIDAL MARSH G (1 ACA (LARGE), 4 ACA (SMALL), 8 PV,

CONTRACT LIMIT LINE ZONE (SCHEDULE A) PROPOSED CONTRACT 5 PM, 4 QS/M, 4 CP, 15 RC)

PROPOSED STEEP SLOPE LIMIT LINE S Z 8 NS > of ‘\
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SR A LT oy 77 s s R S O I A S SRRSO RIS e RSO = T R
B NN <25 T e =~ enina ki 6 WA S e et L L e ST e S cR NS N NGt PROPOSED CONTRACT e
NN T e s SRR LIMIT LINE A A iNFoRvaTION
N /,// Nl\/\\wmé\m. \UVW.).\\Q./. //I// K A s Lo S o T H, , - - L _c,_/\ IR +\§ + 2 )%WW&W%@@W%@MM‘W%W! &%v mu” xM\“M,w\N«v\.\n\m\\\N‘ = A./;\“\v\\vﬁ\\\\\ .\,\\ P \\.\\\\\ |
SN AREA ioms /V.A N Rt = R BSOS E S : ek PROPOSED COASTAL GRASSLAND T e T T T
//UV/\I N // \ N Nk, N T e RN e s e \\\\\\“\\\\ -~ e P
. N R #/“ Jirrr T — ke e SCHEDULE F (1 ACA (LARGE) e ey :
, : N wdsl g Ty , ' TGRS e T T 709 Westchester Ave., Suite L2 |
< N ) | 3 ACA (SMALL), 5 MPE, 8 PR, A White Plains, New York 10604 |
i : //\W/\/%\//v\m//@/ B eNswrY e 5 PM, 3 QS/M, 20 RC) P L ;
. . R AR AN~ et : “ T ' e TE T T T T - 800.426.4262 | www.woodardcurran.com
Jﬁ ~ N /V\\ N //\\Vw\/\/«/ Mby.b+ u./Q/\H y oto 00 % % 3 u\\ \\\\“\ (\J\\\\\\\\\ \\\ \\\ L - e ‘ ‘ ‘ ’ ’
iy T _4 (PROPOSED) COASTAL GRASSLAND TREE S T ?’80 ARD  COMMITMENT & INTEGRITY DRIVE RESULTS
=<7 — . AN /AR N N R PROTECTION ZONE SCHEDULE C T T T .
HT s, S S - = . aRARHRR R CBASTAL GRASSLAND _430 CP, 30 RC). TREE PROTECTION ZONE I & CURRAN
~~/ JPROPOSED WOOD GUIDE R U . » _SHALL BE SURROUNDED BY CONSTRUCTION S T s
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