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Figure 1. 1954 Aerial Photograph
Shell Beach, Shelter Island

NOTES:
1. Date of Photography: 3/1/1954
2. Data Source: USGS (Earth Explorer)  
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Town of Shelter Island

Project Specifications

Herbicide Application:Herbicide Application:
Invasive trees and shrubs shall controlled in the following manner in both High Density and Low Density Management Areas. No herbicides shall be applied in the plant protection area.

Trees and shrubs of the following species shall be cut as close to ground level as possible (18” minimum):
Black Locust (Robinia pseduoacacia) Japanese Black Pine (Pinus thunbergii)  Autumn Olive (Elaeagnus umbellata) Multiflora Rose (Rosa multiflora)
Tree of Heaven (Ailanthus altissima) Asiatic Bittersweet (Celastrus orbiculatus) Shrub Honeysuckle (Lonicera sp.)

All cut biomass shall be removed from the project site For methods regarding the removal of woody biomass refer to the following Cutting and Removal Methods sectionAll cut biomass shall be removed from the project site. For methods regarding the removal of woody biomass refer to the following Cutting and Removal Methods section.
Cutting and herbicide application shall occur between August 1 and September 30 to minimize the potential for disturbance to non-target plant species during cutting and removal or herbicide 
application.
Initial herbicide applications shall be “cut stump” application of 20-30% triclopyr solution (Garlon4 Ultra) in basal oil.
Herbicides shall not be applied to native vegetation.
No herbicides shall be used in tidal wetland areas.
In cases where an invasive vine (such as Asiatic bittersweet) is growing on an invasive tree, both the tree and vine should be cut to ground level and herbicides applied to the cut stumps.
Herbicide solutions shall be mixed on the existing roadway and not in areas of vegetation or the open beachHerbicide solutions shall be mixed on the existing roadway and not in areas of vegetation or the open beach.
Herbicides shall be applied by a New York State certified herbicide applicator.
Herbicide application to cut stump should occur immediately after cutting (within 1 hour) to ensure maximum uptake of the herbicide.
Herbicide shall be applied using a wickstick, sponge-type applicator, paintbrush, ore equivalent.
The Herbicide shall be applied in accordance with the manufacturer's instructions and the NYSDEC regulations.
Herbicide should not be applied if air temperature is less than 50ºF or rain is expected within the next 24 hours. No wind speed restrictions (typically 8 mph) are necessary as herbicides shall be 
applied to cut stumps directly without a sprayer. If a sprayer, is utilized for follow-up herbicide treatments, herbicides shall not be applied if wind speed exceeds 8 mph.
The cut stump and bark below the cut shall be thoroughly wetted down to the root collar However no runoff from the stump’s bark or incidental application of the herbicide to ground or nearbyThe cut stump and bark below the cut shall be thoroughly wetted down to the root collar. However, no runoff from the stump s bark or incidental application of the herbicide to ground or nearby 
vegetation is authorized.

Cutting and Removal
Invasive trees shall be cut to ground level with motorized hand tools (i.e. chain saw, long-handled pruner, or handsaws). All cutting and stockpiling of cut biomass shall be conducted in a manner to 
avoid disturbance to native vegetation. 
Due to the fairly large size of some of the targeted trees, appropriate arboricultural practices and safety equipment shall be employed to minimize risk of injury to workers.
To avoid disturbance to native vegetation no vehicles or small heavy equipment (i e skidsteer) are permitted within the restoration areasTo avoid disturbance to native vegetation, no vehicles or small heavy equipment (i.e. skidsteer) are permitted within the restoration areas.
All cut trunks, stems, and branches shall be removed from the management areas by hand. Cut biomass shall be carried by hand to the road or the beach, where biomass can be loaded into vehicles 
for removal.
A qualified ecologist or botanist shall supervise the cutting and removal of invasive trees and shrubs to minimize disturbance to native vegetation.
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Project Specifications

Annual Maintenance and Follow-up Herbicide Applications

Several of the target plant species (especially black locust, Russian olive, and Asiatic bittersweet) may re-sprout after the initial herbicide application through root suckering. Other invasive species, 
h ltifl d l titi f d d i t f d i th il L tl h b i i i h t d Ph it tt t tsuch as multiflora rose, produce large quantities of seeds and may re-germinate from seeds in the soil. Lastly, some herbaceous invasive species, such as mugwort and Phragmites, may attempt to 

colonize the areas cleared of invasive trees and shrubs. Therefore, annual monitoring of management areas is necessary to identify re-growth shoots and any new invasive plants for maintenance 
weeding or herbicide application. Re-growth shoots and newly germinating plants shall be controlled using a foliar herbicide application due to the small size of re-growth shoots.

Annual monitoring should be conducted in the months of June-July to allow for any necessary follow-up herbicides (applied between August 1 and September 30).
Annual monitoring shall be conducted by a qualified ecologist or botanist.
The aim of annual monitoring is to find any persistent or new stands of invasive plants, so that these plants can be treated or eliminated. Any observed invasive plants should be labeled with flagging 
t i l t t ll f ll h bi id di t ff t l t i i l ttape or equivalent to allow follow-up herbicide or weeding staff to locate invasive plants.
Annual monitoring shall be conducted for three growing seasons after the initial cutting and herbicide application

Follow-up Herbicide Applicationsp pp
Foliar herbicides shall be applied to any stands of target invasive plants identified by the project biologist. Herbicides shall consist of 1-2% glyphosate solution (v/v) in water with 0.5% non-ionic 
surfactant (Accord or Rodeo).
Foliar herbicides shall be applied between August 1 and September 30.
H bi id h ll t b li d di tl i di tl t ti t tiHerbicides shall not be applied directly or indirectly to native vegetation.
No herbicides shall be used in tidal wetland areas.

No herbicides may be applied if air temperature is more than 50 ºF, no rain is predicted for the next 24 hours, and when wind speeds are less than 8 mph.y pp p , p , p p
Herbicides shall be applied with a backpack sprayer or wick stick.
Leaves and green stems shall be thoroughly wet, but not to the point of runoff.
Herbicide solutions shall be mixed on the existing roadway and not in areas of vegetation or the open beach.
H bi id h ll b li d b N Y k St t tifi d h bi id li tHerbicides shall be applied by a New York State certified herbicide applicator.
The Herbicide shall be applied in accordance with the manufacturer's instructions and the NYSDEC regulations.
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Project Specifications

Bare Root Culm/Herbaceous Plug Planting Specifications:Bare Root Culm/Herbaceous Plug Planting Specifications:

Native Planting Area
Native Planting Area Area (Sq. Ft.) Plant Quantity Species Composition
Eastern Planting Area 3,581 1,591 1,050 Ammophila plugs (or 2,100 bare root culms),

541 Solidago and/or Lathyrus plugs
Central Planting Area 5,311 2,360 1,558 Ammophila plugs (or 3,116 bare root culms),

802 S lid d/ L th l802 Solidago and/or Lathyrus plugs
Western Planting Area 2,969 1,319 1,319 Ammophila (or 2,638 bare root culms)

Plugs/culms shall be installed on the exposed/eroded dune face, in any observed bare areas above the top of the slope face, and in a 5 ft wide band seaward from the toe of the slope.
Two bare root culms shall be planted per planting hole on 18 inch centers. One herbaceous 2 inch plugs shall be planted per planting hole on 18 inch centers. 
Ammophila bare root culms must be installed between March 1 and April 1. Plugs must be installed between April 1 and May 15. This early planting for plugs is necessary to avoid or minimize irrigation requirements 
during the summer months.
Delivered plugs should have labels/tags indicating botanical name, common name, and nursery.
85% of the planted vegetation is required after the end of two growing seasons. Contractor shall be responsible for replanting once during the appropriate planting season to achieve a minimum of 85 percent of the 
planted quantity.
Plant should have well developed root systems and shall be free from disease, harmful insects and insect eggs, sun-scald injury, disfigurement, and abrasion. Plants shall be free of shock or damage to branches, trunks p y , gg , j y, g , g ,
or root systems.
Roots should be sufficiently well-developed for the root mass to retain its shape and hold together when removed from the trays or containers.
Plants shall be furnished in sizes indicated. Acceptable plants shall be well-shaped, full, and symmetrical plants of uniform color and texture. 
Inorganic fertilizer shall be applied in each planting hole for herbaceous plugsInorganic fertilizer shall be applied in each planting hole for herbaceous plugs.
Fertilizer shall be controlled release commercial grade, free flowing, uniform in composition, and consist of a 8-6-12 nitrogen-phosphorus-potassium ratio. 2.5 oz of fertilizer shall be placed in each planting hole for 
bare root culms or plugs. The fertilizer shall be derived from sulphur coated urea, urea formaldehyde, plastic or polymer coated pills or isobutylenediurea. Fertilizer shall be balanced with the inclusion of trace 
minerals and micro-nutrients.
Plants not installed on the day of arrival at the Project Site shall be stored and protected in designated areas from direct exposure to wind and sun Plants must not be stored on site for more than 7 days before plantingPlants not installed on the day of arrival at the Project Site shall be stored and protected in designated areas from direct exposure to wind and sun. Plants must not be stored on-site for more than 7 days before planting. 
Bare root culms not installed on the day of arrival shall be heeled into the sand at an upland location to avoid dessication of culms.
Plugs not installed on the day of arrival shall be watered (with freshwater) to keep roots moist.
For bare root culms and herbaceous plugs, fertilizer shall be placed in the bottom of each planting hole prior to placing a plug.
B l l 8 i h d Pl h ll b l b i h h i d d d d h ld i i i il ffi i il h b fi l l d b h d d h l I h ll bBare root culms at least 8 inches deep. Plants shall be set plumb, with the root system oriented downward, and held in position until sufficient soil has been firmly placed by hand around the culm. It shall be 
unacceptable to step on or around planting holes for the purposed of placing backfill.
Plugs shall be planted at a depth of no more than 1 inch deeper than grown in the nursery. The top of the rootstock mass shall be a minimum of 1 inch below the soil surface. Plants shall be set plumb, with the root 
system oriented downward, and held in position until sufficient soil has been firmly placed by hand around the root mass. The plant shall be set even with or slightly higher than the surrounding grade. It shall be 
unacceptable to step on or around planting holes for the purposed of placing backfill.
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APPENDIX D: 
 
Hurricane Sandy resulted in significant coastal erosion and flooding on Shell Beach.  Storm surge flooded 
much of the sand spit with the exception of Oak Tree Lane and its berm.   Oak Tree Lane was overtopped at 
the western end allowing flood waters to flow directly from Shelter Island Sound to West Neck Harbor.  
Based on a topographical survey of Shell Beach prepared by Cashin Associates (dated 02/2012), it appears 
that the Hurricane Sandy storm surge reached an elevation of approximately 8 feet NAVD 1988.  In 
response to the erosion damage caused by Hurricane Sandy, the Town of Shelter Island placed clean sand 
fill on the eroded scarps and slopes at Shell Beach under the NYSDEC Hurricane Sandy General Permit 
(GP-0-12-006) in February 2013.  Sand fill was placed in 0.7 acres of Shell Beach on both the north and 
south sides of Oak Tree Lane (Photos 1-4).   The recommended plant species and spacing for these areas are 
described below and in Section 3.2 (Native Plant Restoration Areas).     
 

• American Beach Grass (Ammophila breviligulata)- 2” plugs or bare root culms on 18” centers 
• Seaside Goldenrod (Solidago sempervirens)- 2” plugs on 18” centers 
• Beach Pea (Lathyrus japonica)- 2” plugs on 18” centers 

 
On the northern side of Oak Tree Lane, it would be appropriate to include other plant species such as 
switchgrass (Panicum virgatum), bitter panicgrass (Panicum amarum), or little bluestem (Schizachyrium 
scoparium) in the planting list.  These species would also be appropriate for planting on the upper slopes 
and top of the sand on the southern side of Oak Tree Lane.  However, installation of herbaceous plugs of 
these warm season grasses would require the planting areas to be regularly irrigated throughout the growing 
season.  Successful establishment of herbaceous plugs typically requires providing 1 inch of water weekly 
through a combination of natural precipitation and irrigation.  Due to the remote location of Shell Beach, 
regular irrigation of herbaceous warm season grass plugs would be challenging.  Accordingly, it has been 
recommended that American beach grass bare root culms be installed to minimize the irrigation 
requirements for re-vegetation of these new sand placement areas. 
 
Re-vegetation of the 0.7 acres of placed sand would require the quantities of plant material provided below. 
 
Table D1: Plant Quantities for Hurricane Sandy Sand Placement Areas  
Native Planting Area Area (Sq. Ft.) Plant Quantity Species Composition 
Hurricane Sandy Sand 
Placement Areas  29,989 13,195 9,232 Ammophila plugs (or 18,464 bare root 

culms), 4,616 Solidago and/or Lathyrus plugs 
 
Estimated planting costs for re-vegetating these new sand placement areas are provided below.  
    
Table D2: Estimated Native Planting Costs 
Item Cost 
Plant Material  $780-$1,080
Labor $3,600-$6,000
Total $8,303-$15,090
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