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4 MANAGEMENT RECOMMENDATION CATEGORIES 
 
 
Management recommendations for the wetlands assessed in this Wetland Field Assessment and 
Management Plan are divided into six categories:  Invasive Plant Species Control, Stormwater 
Management, Wetland Restoration, Land Conservation, Erosion and Sediment Control, and Land 
Use Planning.  This management recommendation categories section forms the basis of the site-
specific recommendations in Section 3, in that the list of management recommendations for each 
site references the six categories discussed in detail in this section.   
 
Although the categories are presented separately in this section, some of them could be 
implemented together and many of the recommendations relate to one another.  For example, as 
illustrated in Figure 5, Wetland Restoration at a site could include aspects of Invasive Plant 
Species Control and Stormwater Management.  Or a recommendation of Land Conservation for a 
site could include Land Use Planning recommendations for adjacent uplands.   
 
Each management recommendation category presents information on a range of options within 
that category that could be implemented at a site.  The management recommendation categories 
are not prescriptive because an actual implementation plan for a site would be dependent on a 
host of factors unknown at this time, such as a project’s budget and specific goals and objectives.   
 
4.1 INVASIVE PLANT SPECIES CONTROL 
 
There are a variety of methods for controlling invasive plant species, including herbicide 
application, manual removal, mechanical removal, biological control, and prescribed burning.  
The selection of a treatment method depends on a number of factors, including but not limited to, 
the species of vegetation, how dominant the species is, the size of the infested area, and the site’s 
landscape position.  In some cases one control method has been proven effective at invasive 
species control, and in other cases multiple control methods are recommended to ensure 
successful eradication of an invasive population. 
 
4.1.1 HERBICIDE APPLICATION 
 
There are a variety of methods for applying herbicide.  The four herbicide application methods 
discussed here include spraying, injecting, wiping, and pouring techniques.  In each section, the 
application methods and circumstances for use are described briefly. 
 
There are many important factors to consider when planning herbicide applications.  The success 
of different herbicides in controlling invasive plant species is directly influenced by the spectrum 
of its control (i.e., some are more effective on graminoids, whereas others work better for 
broadleaf vegetation), application method, exposure concentration, and timing (i.e., application 
coincides with plant susceptibility).  Also herbicide label instructions need to be adhered to, and 
the surrounding environment needs to be considered when treating undesirable plant species with 
herbicide, to avoid accidental exposure to desirable plant species or other organisms, such as 
aquatic organisms in wetlands or adjacent waterbodies (TNC 2004).  An integrated herbicide 
application approach offers choices and provides flexibility in controlling invasive plant species.  
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4.1.1.1 Foliar Spraying 
Foliar spraying involves spraying herbicide directly on the leaves of the target invasive plants.  
Foliar spraying can be conducted using a small hand held, backpack, or large volume sprayer, 
depending on the size of the stand being treated (TNC 2004).  Herbicide application by directed 
foliar spray is the most cost-effective method for treating most types of invasive plant species 
(Bugwood et al. 2003).   
 
The choice of herbicide affects the timing of the application.  Foliar sprays are usually most 
effective when applied from midsummer to early fall, although spring and winter applications 
have use on specific plants and in certain situations.  Selective treatment is possible because the 
applicator directs the spray towards target plants and away from desirable plants (Bugwood et al. 
2003).  Spraying taller growing plants may increase the risk of pesticide drift, resulting in 
accidental herbicide application on nearby desirable plant species, and less effective treatment.  
Spraying early in the growing season may stunt plant growth so that a second spraying later in 
the year can be targeted on the flower bud stage with more efficient treatment and less risk of 
pesticide drift (TNC 2004).  The addition of a water-soluble dye can also assist in tracking 
treatment and detecting spray drift on desirable plants.  Regardless of herbicide choice, rate, or 
spray timing, large, established patches are likely to require foliar treatments over two or more 
years (Bugwood et al. 2003).   
 

4.1.1.2 Stem Injecting 
Stem injecting involves applying herbicide directly into the stem of the target undesirable 
species, near the base, using an injection tool, needle, or syringe, or via incisions cut around the 
stem made by a hatchet or machete.  Although this highly-selective approach is time consuming, 
it has been used to successfully eradicate a variety of invasive plant species and this approach 
essentially eliminates herbicide drift (Bugwood et al. 2003; TNC 2004).  Stem injecting has been 
observed to be effective when 5 ml of Aquamaster or Round Up Pro was injected into each stem 
of a given clump of Japanese knotweed (Polygonum cuspidatum) (TNC-ISI 2001, TNC 2004).  
This method may use more herbicide that foliar spraying because a higher concentration of 
herbicide is required (TNC-ISI 2001), but this is offset because the technique is very plant-
specific. 

4.1.1.3 Cut Stem Wiping 
Cut stem wiping involves cutting the stems of undesirable plants about 2 inches above the 
ground (between the lowest nodes), and directly applying an herbicide to plant tissue, typically 
using a sponge or brush.  This method is often used on woody species that re-sprout after cutting.  
Cut stems should immediately be sprayed or wiped with herbicide to ensure adequate absorption 
of herbicide into the exposed cambium (living inner bark) of the cut stump (TNC-ISI 2001, TNC 
2004). 
 
This approach is time-consuming, however it greatly reduces or eliminates drift, and has a low 
probability of affecting non-target species or contaminating the environment.  Care should be 
taken to avoid applying too much herbicide and dripping excess onto adjacent desirable plants.  
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This method may be useful in sensitive resource areas or for use by landowners that are 
concerned about foliar spraying methods (TNC-ISI 2001, TNC 2004). 
 
Herbicide choice will determine the concentration of solution to be applied.  Control usually 
requires multiple applications.  Often a follow-up foliar spraying or wiping treatment may be 
necessary to treat and control new sprouts or seedlings. (TNC 2004)  Cut stumps should be 
rechecked and treated at regular intervals following treatment, for at least a year.  Black locust 
(Robinia pseudoacacia) and buckthorns (Rhamnus spp.) are examples of two species that have 
been successfully controlled using the cut stem wiping method (TNC-ISI 2001).  
 
4.1.2 MANUAL REMOVAL 
 
Manual techniques for invasive species removal can be effective in controlling some invasive 
plants, particularly for small infestations or when a large pool of labor is available.  Manual 
removal is time and labor intensive, but can be used effectively, minimizing damage to desirable 
plants and animals.  However, manual removal often requires multiple treatments for success, 
and laborers should use care to avoid trampling desirable vegetation or disturbing soil, and 
creating conditions conducive for invasive plant reestablishment.  Manual removal is often used 
in combination with other treatment methods.  It is important to clean and inspect all equipment 
and clothing before moving it offsite to avoid transferring cuttings or seeds to uninfected areas 
(TNC-ISI 2001).  Three manual removal techniques are described below:  hand cutting, digging 
or pulling, and covering.  

4.1.2.1 Hand Cutting 
Hand cutting involves using a machete or pruning shears to cut the stems down to the ground 
surface every two or three weeks during the growing season for two or three consecutive years.  
When sprouting slows towards the end of the growing season, cutting frequency can be reduced, 
but the goal is to prevent plants from ever exceeding 6 inches (15 cm) in height.  Cut stems can 
be piled and dried out, or disposed of properly to avoid additional spreading (TNC 2004).   

4.1.2.2 Digging or Pulling 
Digging or pulling to uproot plants is a labor-intensive method that can be an effective removal 
strategy for some shrubs, tree saplings, and herbaceous plants, and particularly against annual 
and tap-rooted plants.  This method is less effective against many perennial weeds and deep-
rooted plants.  Hand pulling and digging is most effective when controlling small infestations, 
and may be the best alternative in sensitive habitats and sites where herbicide or other methods 
cannot be used.  Weed wrenches and trowels can be useful tools to aid in invasive plant removal 
(TNC-ISI 2001). 
 
It is important to remove as much of the roots as possible, and to collect and dispose of cuttings 
to avoid resprouting from stem and root fragments.  Also soil disturbance should be minimized 
to avoid creating conditions that are conducive to invasive plant reestablishment.  Digging or 
hand pulling is not likely to kill the plant in one treatment, and it often requires multiple years of 
treatments to successfully eradicate invasive plants.  This method has been used effectively 
against a variety of invasive plant species, including Japanese knotweed and purple loosestrife 
(Lythrum salicaria) (TNC-ISI 2001, TNC 2004). 
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4.1.2.3 Covering 
Covering involves first cutting the stems of the undesirable plant down to the ground surface, 
then covering the area with thick black plastic or multiple layers of cardboard that expand at least 
2 meters (preferably more) beyond the edge of the stand.  Cut stems are sometimes tilled prior to 
covering.  The edges of the covering material should be weighted down, and the perimeter of the 
covered area should be monitored for new sprouts (TNC 2004).   
 
This method can be used anytime during the growing season, but it may be necessary to leave the 
plant covered through at least one entire growing season.  This method may be best used in 
combination with other control methods, such as cutting (TNC 2004).  
 
4.1.3 MECHANICAL REMOVAL 
 
Mechanical techniques for invasive species removal can be effective in controlling some 
invasive plants, particularly for small infestations.  Similar to manual removal, mechanical 
removal can be time and labor intensive, but if used effectively, can minimize damage to 
desirable plants and animals.  Mechanical removal often requires multiple treatments for success, 
and laborers and machines can severely damage desirable vegetation and disturb soil if caution is 
not used, creating conditions conducive for invasive plant reestablishment.  Mechanical removal 
is often used in combination with other treatment methods.  It is important to clean and inspect 
all equipment and clothing before moving it offsite to avoid transferring cuttings or seeds to 
uninfected areas (TNC-ISI 2001).  Two mechanical removal techniques are described below:  
mowing and tilling.  

4.1.3.1 Mowing 
Mowing involves using a weed-eater or mower to cut vegetation as close to the ground as 
possible, effectively removing aboveground biomass, reducing seed production, and restricting 
growth.  To be most effective, mowing should be done as often as possible, at a minimum of 
every 2-3 weeks.  When sprouting slows towards the end of the growing season, cutting 
frequency can be reduced.  For plant species that are capable of resprouting from cut stems or 
root fragments, cut material should be collected and disposed of (i.e., dried or burned) to prevent 
them from resprouting or blowing into uninfested areas.  Mowing can be used as a primary 
treatment, and can be very effective if used in combination with other methods such as 
prescribed burning or herbicide treatments (TNC-ISI 2001, TNC 2004). 

4.1.3.2 Tilling 
Tilling involves turning over the soil or otherwise physically disturbing the plants’ root system at 
depths of 6 inches to control undesirable plants.  Equipment used for tilling can range in size and 
complexity from small hand-operated models to tractor mounted power-driven tillers.  The 
model chosen depends on the size and habitat conditions.  Tilling can be used to effectively 
control annual or shallow-rooted perennial plants, however it is not as effective against species 
that can resprout from root or stem fragments.  Tilling should be done prior to seed maturation 
and shedding.  It is most effective if soil is dry, so that plant fragments dry out (TNC-ISI 2001, 
TNC 2004) 
 

Archived File - May Not Be ADA Compliant



 

Bronx River Watershed                                                                                                    Westchester County, New York 
April 2007                                    150            Wetland Field Assessment and Management Plan 

4.1.4 BIOLOGICAL CONTROL 
 
Biological methods to control invasive species use living organisms to control the growth of an 
undesirable plant species in an area.  Biological control usually involves reconnecting invasive 
plants with their natural predators, which act to limit the plants’ density in their native habitat.  
Biological control may include the use of insects, nematodes, bacteria, or fungi (Weed Society of 
America 2006).  
 
Prior to enacting a biological control program, detailed studies need to be conducted to discover 
the natural enemies of the undesirable species of interest, study their biology, and determine the 
degree of host specificity.  Studies should also be conducted on released populations to evaluate 
their impacts on the target plant species, as well as impacts on non-target communities (Blossey 
2006). 
 
4.1.5 BURNING 
 
Burning is another method that can be used to control some invasive plant species, through either 
spot burning or prescribed burning.  Several factors need to be considered prior to initiating a 
burn program, including weather, topography, and available fuel for burning, as well as the 
timing and potential impacts to desirable species.  Fire can be particularly effective on plants 
when burning occurs just prior to flower or seed dispersal, and in areas where desirable species 
are specially adapted to resprout following fire.  For invasive species that are adapted to fire, or 
are prone to vigorous resprouting following burning, other management actions may be 
necessary to ensure success (TNC-ISI 2001). 

4.1.5.1 Spot Burning 
Spot-burning of invasive species involves using a propane torch to burn individual plants or 
small groups of plants, or to ignite brush piles.  Spot burning is easier to apply and less expensive 
than developing a prescribed burning program, which requires permits, but it is limited to 
treating small infestations.  Spot burning can be used in areas with little or no ground debris or 
other fuel, and can be used under wet conditions.  Repeated spot burning treatments may be 
necessary to fully eradicate the invasive species (TNC-ISI 2001). 

4.1.5.2 Prescribed Burning 
Prescribed burns involve burning vegetation under controlled conditions on a broader scale than 
spot burning.  Prescribed burning requires permits and implementation of safety measures to 
control burning and prevent the spread of fire to adjacent uninfected areas.  Some invasive 
species can be controlled by burning or by multiple burning treatments.  It should be noted, 
however, that studies indicate some plant species, like common reed (Phragmites australis), may 
benefit from a prescribed burn by becoming more dense if the burn is conducted at the wrong 
time of year.  Common reed, for example, is best treated with a prescribed burn only in late 
summer, such has August or early September.  Prescribed burning can also be used in 
combination with other treatment methods to control invasive populations.  Prescribed burning 
has been used in combination with herbicide treatment to successfully control purple loosestrife 
and common reed.  As with all invasive species control methods, it is important to clean all 
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equipment, machinery, and clothing following treatment to prevent spreading to uninfested areas 
(TNC-ISI 2001).  
 
4.2 STORMWATER MANAGEMENT 
 
There are a variety of stormwater management practices that can be used to control and/or treat 
stormwater.  The New York State Stormwater Management Design Manual (Manual) (NYSDEC 
2003) provides design guidance on the most effective stormwater management practices for the 
protection of water quality from the adverse impacts of urban stormwater runoff.  For the 
purposes of this document, the stormwater management practices described in the Manual are 
divided into two categories:  stormwater control and stormwater treatment.  In addition, a third 
category is included to provide information on practices that could be used as supplemental 
treatment to stormwater control and treatment practices.  The stormwater management practice 
descriptions are based on the Manual (NYSDEC 2003). 
 
4.2.1 STORMWATER CONTROL 
 
Stormwater control refers to the management of the volume of water in a system following a 
storm event.  The water quality volume is directly related to the amount of impervious surfaces 
at a site.  It is important that stormwater management practices consider water quality volume, so 
that adequately sized features are designed and constructed to handle the stormwater from an 
area (NYSDEC 2003).  Two stormwater control practices are discussed below:  stormwater 
ponds and stormwater wetlands. 

4.2.1.1 Stormwater Ponds 
Stormwater ponds are constructed stormwater retention basins that include a permanent pool, or 
micropools, of water (Appendix D).  Stormwater runoff is directed into stormwater ponds and is 
detained, rather than draining directly into adjacent waterbodies.  Stormwater ponds can also 
provide stormwater treatment by incorporating features that provide adequate detention times to 
allow treatment to occur  (Section 4.2.2.1) (NYSDEC 2003).   
 
Stormwater retention features decrease the volume of water entering a riverine or constructed 
drainage (e.g., combined sewer overflow) system, so that the water storage capacity is not 
overwhelmed following a storm event.  Stormwater ponds include wet ponds, multiple pond 
systems, and pocket ponds (Table 2).  These practices provide opportunities for channel 
protection, overbank flood protection, extreme flood protection, as well as water quality 
treatment.  Detailed information on the feasibility, conveyance, pretreatment, treatment, 
landscaping, maintenance requirements, stormwater management suitability, implementation 
considerations, and pollutant removal, and schematic drawings of stormwater ponds, are 
provided in Section 6.1 of the Manual (NYSDEC 2003).  

4.2.1.2 Stormwater Wetlands 
Stormwater wetlands are constructed wetlands that incorporate wetland plants into the design, 
and store runoff  (Appendix D).  Similar to stormwater ponds, stormwater wetlands can also 
provide stormwater treatment by incorporating features that provide adequate detention times to 
allow treatment to occur (Section 4.2.2.2) (NYSDEC 2003).   
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Stormwater wetlands include shallow wetlands, pond/wetland systems, and pocket wetlands 
(Table 2).  These practices provide opportunities for channel protection, overbank flood 
protection, extreme flood protection, as well as water quality treatment.  Stormwater wetlands 
must meet all of the requirements of stormwater ponds.  Additional detailed information on the 
conveyance, treatment, landscaping, maintenance requirements, stormwater management 
suitability, implementation considerations, and pollutant removal, and schematic drawings of 
stormwater wetlands, are provided in Section 6.2 of the Manual (NYSDEC 2003).  
 
4.2.2 STORMWATER TREATMENT 
 
Stormwater treatment refers to the management of the volume of stormwater coupled with the 
improvement of water quality via various forms of treatment.  Stormwater treatment features are 
designed to incorporate stormwater control features that are sized to allow for extended detention 
times, and/or exposure to various treatment media, such that water quality treatment and 
improvement can occur  (NYSDEC 2003).  Five stormwater treatment practices are discussed 
below, including stormwater ponds, stormwater wetlands, infiltration practices, filtering 
practices, and open channel practices. 

4.2.2.1 Stormwater Ponds 
Stormwater ponds are constructed stormwater retention basins that include a permanent pool, or 
micropools, of water, and are capable of providing extended detention suitable for the treatment 
of water quality (Appendix D).  Stormwater runoff is directed into stormwater ponds and is 
detained and treated in the pool, rather than draining directly into adjacent waterbodies.  
Extended detention provides the opportunity for stormwater treatment through settling of 
sediments and biological uptake mechanisms (NYSDEC 2003).   
 
Stormwater ponds include micropool extended detention, wet ponds, wet extended detention, 
multiple pond systems, and pocket ponds (Table 2).  Stormwater pond management practices 
provide opportunities for water quality treatment, channel protection, overbank flood protection, 
and extreme flood protection.  Detailed information on the feasibility, conveyance, pretreatment, 
treatment, landscaping, maintenance requirements, stormwater management suitability, 
implementation considerations, and pollutant removal, and schematic drawings of stormwater 
ponds, are provided in Section 6.1 of the Manual (NYSDEC 2003). 

4.2.2.2 Stormwater Wetlands 
Stormwater wetlands are constructed wetlands that incorporate wetland plants into the design to 
store and treat stormwater runoff (Appendix D).  Extended detention provides the opportunity for 
stormwater treatment through settling of sediments and biological uptake mechanisms 
(NYSDEC 2003).   
 
Stormwater wetlands include shallow wetlands, extended detention wetlands, pond/wetland 
systems, and pocket wetlands (Table 2).  These practices provide opportunities for water quality 
treatment, channel protection, overbank flood protection, and extreme flood protection.  
Stormwater wetlands must meet all of the requirements of stormwater ponds.  Additional 
detailed information on the conveyance, treatment, landscaping, maintenance requirements, 
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Table 2.  Stormwater Management Practices Acceptable for Water Quality 
Group Practice Description 

Micropool Extended 
Detention Pond (P-
1) 

Pond that treats the majority of the water quality volume 
through extended detention, and incorporates a micropool 
at the outlet of the pond to prevent sediment resuspension. 

Wet Pond (P-2) Pond that provides storage for the entire water quality 
volume in the permanent pool. 

Wet Extended 
Detention Pond (P-
3) 

Pond that treats a portion of the water quality volume by 
detaining storm flows above a permanent pool for a 
specified minimum detention time. 

Multiple Pond 
System (P-4) 

A group of ponds that collectively treat the water quality 
volume. 

Stormwater 
Pond 

Pocket Pond (P-5)  

A stormwater wetland design adapted for the treatment of 
runoff from small drainage areas that has little or no 
baseflow available to maintain water elevations and relies 
on ground water to maintain a permanent pool. 

Shallow Wetland 
(W-1) 

A wetland that provides water quality treatment entirely in 
a wet shallow marsh. 

Extended Detention 
Wetland (W2) 

A wetland system that provides some fraction of the water 
quality volume by detaining storm flows above the marsh 
surface. 

Pond/ Wetland 
System (W-3) 

A wetland system that provides a portion of the water 
quality volume in the permanent pool of a wet pond that 
precedes the marsh for a specified minimum detention 
time. 

Stormwater 
Wetland 

Pocket Wetland (W-
4) 

A shallow wetland design adapted for the treatment of 
runoff from small drainage areas that has variable water 
levels and relies on groundwater for its permanent pool. 

Infiltration Trench 
(I-1) 

An infiltration practice that stores the water quality 
volume in the void spaces of a gravel trench before it is 
infiltrated into the ground. 

Infiltration Basin (I-
2) 

An infiltration practice that stores the water quality 
volume in a shallow depression, before it is infiltrated it 
into the ground. 

Infiltration 
Practices 

Dry Well (I-3) An infiltration practice similar in design to the infiltration 
trench, and best suited for treatment of rooftop runoff. 

Surface Sand Filter 
(F-1) 

A filtering practice that treats stormwater by settling out 
larger particles in a sediment chamber, and then filtering 
stormwater through a sand matrix. 

Underground Sand 
Filter (F-2) 

A filtering practice that treats stormwater as it flows 
through underground settling and filtering chambers. 

 
 
Filtering 
Practices 
 
 
 

Perimeter Sand 
Filter (F-3) 

A filter that incorporates a sediment chamber and filer bed 
as parallel vaults adjacent to a parking lot.  
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Table 2.  Stormwater Management Practices Acceptable for Water Quality 
Group Practice Description 

Organic Filter (F-4) A filtering practice that uses an organic medium such as 
compost in the filter, in the place of sand.  

Filtering 
Practices 
(continued) 

Bioretention (F-5) 
A shallow depression that treats stormwater as it flows 
through a soil matrix, and is returned to the storm drain 
system. 

Dry Swale (O-1) 
An open drainage channel or depression explicitly 
designed to detain and promote the filtration of 
stormwater runoff into the soil media. 

Open 
Channel 
Practices Wet Swale (O-2) An open drainage channel or depression designed to retain 

water or intercept groundwater for water quality treatment.
Source:  New York State Stormwater Management Design Manual (NYSDEC 2003). 
 

4.2.2.3 Infiltration Practices 
Infiltration practices capture and temporarily store stormwater, allowing it to slowly infiltrate 
into the soil.  As stormwater percolates through the soil, water quality is improved prior to water 
reaching the groundwater table (Appendix D).  Infiltration practices include infiltration trenches, 
shallow infiltration basins, and dry wells (Table 2). Infiltration practices provide water quality 
improvement, but do not meet channel protection and flood protection requirements because of 
insufficient storage volume.  Detailed information on the feasibility, conveyance, pretreatment, 
treatment, landscaping, maintenance requirements, stormwater management suitability, 
implementation considerations, and pollutant removal, and schematic drawings of infiltration 
practices, are provided in Section 6.3 of the Manual (NYSDEC 2003).  

4.2.2.4 Filtering Practices 
Filtering practices capture and temporarily store stormwater, passing it through a filter bed 
composed of sand, organic matter, soil, or other acceptable treatment media (Appendix D).  
Filtering practices such as surface sand filters, underground sand filters, perimeter sand filters, 
and organic sand filters (Table 2) are chambered structures that are designed to treat stormwater 
by filtering runoff through a forebay and primary filter media, and draining it into an underdrain 
collection system.  Bioretention areas (Table 2) are distinguished from other filtering practices in 
that they are designed as shallow, vegetated, stormwater basins or landscaped areas in which the 
soils are replaced with engineered soils.  Filtering practices provide water quality improvement, 
but do not meet channel protection and flood protection requirements because of insufficient 
storage volume.  Detailed information on the conveyance, pretreatment, treatment, landscaping, 
maintenance requirements, stormwater management suitability, implementation considerations, 
and pollutant removal, and schematic drawings of filtering practices, are provided in Section 6.4 
of the Manual (NYSDEC 2003).  

4.2.2.5 Open Channel Practices 
Open channel practices are shallow, vegetated channels that are explicitly designed to capture the 
full volume of stormwater within cells formed by check dams or other means (Appendix D).  
Open channels can be either wet or dry (Table 2).  Open channel practices provide water quality 
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improvement, but do not meet channel protection and flood protection requirements because of 
insufficient storage volume.  Detailed information on the conveyance, pretreatment, treatment, 
landscaping, maintenance requirements, stormwater management suitability, implementation 
considerations, and pollutant removal, and schematic drawings of open channel practices, are 
provided in Section 6.5 of the Manual (NYSDEC 2003). 
 
4.2.3 SUPPLEMENTAL TREATMENT 
 
Supplemental stormwater treatment includes practices that can be used in conjunction with other 
stormwater management practices to pretreat stormwater, retrofit a site, or provide additional 
water storage volume to meet channel protection and flood protection requirements.  
Supplemental treatment could be used to pretreat stormwater by removing trash, debris, and 
sediment prior to the stormwater entering a wetland or waterbody.  Some examples of 
supplemental stormwater treatment features include catch basins, dry ponds, filter strips, and 
grass channels (NYSDEC 2003).   
 
4.3 WETLAND RESTORATION 
 
There is a diverse assemblage of wetland restoration practices that can be applied to improve 
water quality.  The form and function of wetland restoration will depend on the project-specific 
restoration goals, existing conditions, desired end point, and funding available.  This document 
focuses on two broad categories of wetland restoration:  modifying wetland surface elevation and 
modifying wetland hydrology.   
 
4.3.1 SURFACE ELEVATION MODIFICATION 
 
The most relevant type of wetland restoration in the Westchester County portion of the Bronx 
River Watershed is likely the modification of surface elevations to create or restore wetland area 
and function by increasing surface inundation.  This type of modification encompasses the 
restoration of floodplain areas, riparian areas, and headwater wetlands.  In most cases, fill 
material is removed and the area regraded to the specific target elevations and slopes for wetland 
re-establishment.  An important aspect of this type of restoration is creating conditions that are 
conducive to the long-term sustainability of the target wetland community.   
 
Whether the target restoration community is a freshwater, non-tidal palustrine forested, scrub-
shrub, or emergent wetland, the goal is to create conditions that foster a self-sustaining native 
plant population.  Assuming that the restoration effort was an expansion of an existing area, the 
desired end point would depend on the configuration, hydrology, and plant species composition 
of the existing wetland, as well as its relationship to adjacent upland areas.  Changes in wetland 
surface elevation that increase wetland extent would also increase many wetland functions.  Fish 
and/or wildlife habitat would be expanded, and depending on the landscape position of the 
wetland, there would be potential for stormwater management, water quality improvement, and 
sediment removal, as well.  
  
Regardless of the end point or surrounding landscape, the majority of wetland restoration in the 
Westchester County portion of the Bronx River Watershed will include invasive plant species 
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control (Section 4.1) and may include planting with native wetland plants.  If a restored wetland 
is adjacent to an existing wetland or receives water from a river or lake, natural reseeding will 
often occur from natural seed stocks in the soil or water, and planting may be unnecessary.  
Situations where natural reseeding should be supplemented with native plantings include high 
energy areas prone to erosion and areas susceptible to rapid colonization by invasive plant 
species. 
 
4.3.2 HYDROLOGICAL MODIFICATIONS 
 
Hydrological modifications like floodplain or channel modifications can be performed to restore 
wetlands and associated fish habitat.  These may include restoring or creating more natural (i.e., 
sinuous) stream channel morphology, constructing oxbow lakes, or creating additional channel 
meanders.  All of these options have the possibility to provide additional stormwater storage and 
treatment to a site.   
 
Another example of a hydrological modification is dam removal.  Dam removal can be an option 
to restore upstream and/or downstream wetlands, although this is only possible if the dam is no 
longer performing a desired function.  The conflicting roles of dams (e.g., providing water 
storage, reducing stream velocities, changing sediment deposition patterns, altering natural 
aquatic habitat) make dam removal a complex issue that needs to be thoroughly examined and 
considered.  If dam removal is not desirable, fish passage can be evaluated.  Access to fish 
habitat can be restored via installation of a fish ladder to allow fish to migrate upstream of the 
dam and populate the former extent of their range. 
   
4.4 LAND CONSERVATION 
 
Land Conservation can be used as a management tool to permanently protect sites from 
development that contain specific, desirable high quality or sensitive natural resources (e.g., 
wetlands, rare habitat, or rare species), provide high quality wetland functioning (e.g., water 
quality improvement or erosion control), or provide overall high quality habitat for fish or 
wildlife.  In addition to conserving the wetland sites in the Bronx River Watershed, for those 
wetland sites that are adjacent to or surrounded by high quality upland habitat, additional 
conservation strategies may be recommended for the valuable upland areas.   
 
The first steps in Land Conservation are to identify and prioritize critical natural resources in the 
watershed.  This can be done as part of a watershed management plan, by conducting an 
inventory of wetlands and other resources in the watershed, collecting detailed field assessment 
data on wetland functions, and determining factors to be considered in the prioritization of these 
sites (Cappiella et al. 2005).  The WCDP performed this process, as evidenced by this Wetland 
Field Assessment and Management Plan and the overall Bronx River Watershed Management 
Plan.  Incorporating Land Conservation planning into a watershed management plan prior to the 
application of wetland permits and site plans for development can increase the chances that 
priority sites are provided permanent protection (Cappiella et al. 2005). 
 
The next step in Land Conservation is to select the appropriate conservation technique to ensure 
permanent preservation.  This step includes consideration of the Land Conservation tools 
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available, the potential applicants that would control the use of the land, and the timing of Land 
Conservation strategies (Cappiella et al. 2005).  The two conservation strategies frequently used 
in Land Conservation are land acquisition and conservation easements.  In addition, other less 
common Land Conservation programs are presented briefly below. 
 
4.4.1 LAND ACQUISITION 
 
Land acquisition is “the outright acquisition of title to conservation areas by a municipality, land 
trust, or other nonprofit organization that provides full control of the land” (Cappiella et al. 
2005).  In land acquisitions, the landowner is paid the full market value for their land and may 
retain some tax benefits associated with the acquisition.  Land may be acquired by public or 
private entities, including individuals, municipalities, or non-profit organizations, and the 
acquiring entity then manages and protects the land.  Sources of funding are varied, and may 
include property taxes, special assessment districts, real estate transfer taxes, impact fees, and 
mitigation fees, as well as  corporations, foundations, or individuals.  Although, land acquisition 
is an expensive way to protect land, it ensures permanent protection from development 
(Cappiella et al. 2005). 
 
4.4.2 CONSERVATION EASEMENTS 
 
More common than land acquisition are conservation easements.  A conservation easement is 
“an easement restricting a landowner to land uses that are compatible with long-term 
conservation and environmental values” (USEPA 2006).  A conservation easement involves the 
conveyance of development rights from a landowner to another entity, such as a municipality, 
land trust, or other nonprofit organization, to protect specific conservation values.  The easement 
may confer tax benefits to the donator, depending on the specific arrangement and federal tax 
code requirements.  With a conservation easement, the landowner retains use, occupancy, and 
ownership of the land, but agrees to give up their development rights and certain uses of the land, 
depending on the specific conservations easement agreement.  Conservation easements confer 
protection on the land for the life of the easement.  More information on conservation easements 
is available in the Center for Watershed Protection (CWP) report on Adapting Watershed Tools 
to Protect Wetlands (Cappiella et al. 2005). 
 
4.4.3 TRANSFER OR PURCHASE OF DEVELOPMENT RIGHTS 
 
Other Land Conservation strategies that could be utilized include the transfer or purchase of 
development rights.  Transfer of development rights (TDR) is a land use planning technique used 
by communities to transfer the development potential from ecologically valuable areas to 
designated growth areas.  This allows a community to focus development in specific areas while 
not penalizing landowners that own property in areas that are not designated as growth areas.  
Purchase of development rights (PDR) is a land planning technique that is similar to a 
conservation easement, where a landowner sells their development rights to a property to a 
qualified conservation entity, but retains other non-development uses of the land.  More 
information on conservation easements is available in the CWP report on Adapting Watershed 
Tools to Protect Wetlands (Cappiella et al. 2005). 
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4.5 EROSION AND SEDIMENT CONTROL 
 
There are a variety of stormwater management practices that can be used for erosion and 
sediment control.  The New York State Standards and Specifications for Erosion and Sediment 
Control (Standards and Specifications) (NYSDEC 2005) provides a guide to minimizing erosion 
and sediment problems on urban land, and is intended for use by state and local planners and 
decision makers that are preparing and implementing soil and erosion control programs in New 
York.  Erosion and sediment control plans should be developed for all land development and 
construction projects where soil disturbance is expected to effect the environment.  The erosion 
and sediment control practices described in the Standards and Specifications are divided into 
four categories:  vegetative measures, biotechnical measures, temporary structural measures, and 
permanent structural measures.  The following erosion and sediment control practice descriptions 
are based on the Standards and Specifications, which is an updated version of the original New 
York State Guidelines for Urban Erosion and Sediment Control (NYSDEC 1997). 
 
4.5.1 VEGETATIVE MEASURES 
 
Vegetative measures for erosion and sediment control can be used to protect or restore vegetative 
groundcover following land disturbance, and stabilize soils where land is unstable or erosion is 
occurring.  Permanent stabilization measures, including long-term vegetative strategies, should 
be performed as soon as possible following all disturbances to minimize soil erosion.  The 
following principles should be considered when applying vegetative measures: 
 

 slopes should be stable; 
 excess surface and ground water should be controlled; 
 topsoil should be stockpiled and reapplied, whenever possible, as this contains seeds 

of native vegetation; 
 trees, shrubs, and other natural plants should be retained and protected, whenever 

possible; 
 plant species should be selected that are adapted to the site and the intended use of 

the area; 
 an adequate seed bed should be prepared; 
 fertilizer or lime should be applied as needed; 
 following seeding, soil should be firmed where possible to ensure good seed contact; 
 mulch should be used to protect germinating plants from drying out and to minimize 

erosion; 
 seeding should be protected for one year to allow development of a dense 

herbaceous layer; 
 alternative materials should be considered in concentrated water flow areas; and, 
 bare soil should be seeded within 15 days whenever possible (NYSDEC 2005). 

 
There are a number of vegetative measures included in the Standards and Specifications that 
could be applied for erosion and sediment control for this Project.  These measures include 
vegetating waterways, adding topsoil, mulching, stabilizing with sod, and protecting vegetation 
during construction (Table 3). 
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4.5.2 STRUCTURAL MEASURES 
 
Structural erosion and sediment control measures can be used to stabilize sediments when a 
disturbed area cannot be quickly stabilized with vegetative measures.  In general structural 
measures are employed to minimize negative impacts on water quality associated with erosion 
and sediment.  There are temporary and permanent structural measures that can be employed 
depending on the site conditions. 

4.5.2.1 Temporary Structural Measures 
Temporary structural measures can be implemented to minimize impacts of water movement on 
the environment until permanent solutions can be reached.  Temporary structural measures can 
be employed to temporarily intercept and divert runoff or storm water away from a disturbed 
area thereby minimizing potential erosion, or to intercept sediment-laden water and direct it into 
a sediment-trapping device.  Also, temporary structural measures can be installed to reduce the 
erosive forces or erosive volumes of water by reducing runoff velocity or redirecting water 
movement.  These temporary structural measures can remain in place until the exposed 
sediments are stabilized and the threat of erosion is minimized (NYSDEC 2005).   
 
There are a number of temporary structural measures for controlling erosion and sediment.  
These measures include earthen dikes, temporary swales, perimeter dike swales, temporary storm 
drain diversions, water bars, pipe slope drains, straw bale dikes, silt fences, check dams, rock 
dams, storm drain inlet protection, sediment traps, portable sediment tanks, and sediment basins 
(Table 3).  

4.5.2.2 Permanent Structural Measures 
Permanent structural measures can be implemented as a long-term solution to minimize impacts 
of water movement on the environment.  Similar to temporary structural measures, the intentions 
of permanent structural measures are the same, but on a long-term basis:  intercept, redirect, or 
reduce the velocity of water movement to minimize erosive conditions and improve down 
gradient water quality (NYSDEC 2005). 
 
There are a number of permanent structural measures for controlling erosion and sediment.  
These measures include grassed waterways, lined waterways or outlets, rock outlet protection, 
grade stabilization structures, paved flumes, structural streambank protection, debris basin, 
subsurface drains, land grading, surface roughening, riprap slope protection, and retaining walls 
(Table 3). 
 
4.5.3 BIOTECHNICAL MEASURES 
 
Biotechnical measures for erosion and sediment control are specialized used of biological 
materials (e.g., woody plant material) to stabilize soils using a structural or mechanical element 
with a vegetative component.  Biotechnical measures can be employed to stabilize soils in areas 
where the vegetation or root mass has been compromised, and erosive forces are such that 
vegetative elements alone would not stabilize the site without some form of protection 
(NYSDEC 2005).   
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Table 3.  Erosion and Sediment Control Matrix. 
 

 
Practice Primary 

Purpose 

Estimated 
Design 
Life Associated Practices 

 Seeding/Planting 
Waterways 

stabilize soil Permanent grassed waterways, permanent 
seeding 

 Topsoiling provide growing 
conditions 

Permanent surface roughening, temporary 
seeding, permanent seeding 

 Mulching stabilize soil; 
improve 
growing 
conditions 

1-2 Years temporary or permanent seeding 
and/or planting 

 Stabilization with Sod stabilize soil Permanent inlet protection, topsoiling, 
permanent seeding 

 Protecting Vegetation 
During Construction 

preserve existing 
vegetation 

N/A Construction and tree protection 
fencing 

 Earthen Dike control runoff 1 Year sediment trap, rock outlet and storm 
drain inlet protection 

 Temporary Swale divert runoff 1 Year sediment traps, storm drain inlets, 
sediment basin, level spreader 

 Perimeter Dike/Swale divert runoff 1 Year sediment trap, level spreader, 
temporary seeding 

 Temporary Storm 
Drain Diversion 

divert runoff 1 Year sediment trap and basin 

 Water Bar divert runoff 2 Years rock outlet protection, level spreader 
 Pipe Slope Drain convey runoff 

downslope 
1 Year rock outlet protection 

 Straw Bale Dike control sediment 3 Months silt fence, sediment trap or basin 
 Silt Fence control sediment 1 Year sediment trap or basin 
 Check Dam control sediment 

and runoff 
1 Year lined waterway, rock outlet 

protection 
 Rock Dam capture sediment 3 Years sediment basin 
 Storm Drain Inlet 

Protection (excavated)  
trap sediment 1 Year sediment trap, storm drain diversion 

 Storm Drain Inlet 
Protection (filter 
fabric)  

trap sediment 6 Months sediment trap, storm drain diversion 

 Storm Drain Inlet 
Protection (stone and 
block)  

trap sediment 6 Months sediment trap, storm drain diversion 

 Storm Drain Inlet 
Protection 
(curb)  

trap sediment 6 Months sediment trap, storm drain diversion 

 Sediment Trap (pipe 
outlet) 

trap sediment 2 Years rock outlet protection, sediment 
basin 
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Practice Primary 

Purpose 

Estimated 
Design 
Life Associated Practices 

 Sediment Trap (grass 
outlet) 

trap sediment 1 Year rock outlet protection 

 Sediment Trap (storm 
inlet) 

trap sediment 1 Year rock outlet protection 

 Sediment Trap (swale) trap sediment 1 Year rock outlet protection 
 Sediment Trap (stone 

outlet) 
trap sediment 2 Years rock outlet protection 

 Sediment Trap (riprap 
outlet) 

trap sediment 2 Years rock outlet protection 

 Portable Sediment 
Tank 

retain sediment 2 Years sediment trap, sediment basin 

 Sediment Basin capture sediment 3 Years rock outlet protection, temporary 
seeding 

 Grassed Waterway convey runoff Minimum 
10 Years 

rock outlet protection, vegetated 
waterways, sediment basin, level 
spreader 

 Lined Waterway or 
Outlet 

convey runoff Minimum 
10 Years 

rock outlet protection, subsurface 
drain 

 Rock Outlet Protection prevent erosion 10+ Years diversion, grassed waterway, 
sediment basin, sediment traps 

 Grade Stabilization 
Structure 

prevent erosion 10+ Years permanent seeding, rock slope 
protection, structural streambank 
protection  

 Paved Flume  convey runoff 10 Years rock outlet protection 
 Structural Streambank 

Protection 
prevent erosion 10 Years rock slope protection 

 Debris Basin capture sediment Up to 25 
Years 

sediment basin 

 Subsurface Drain intercept and 
convey drainage 
water 

10 Years rock outlet protection, land grading, 
retaining wall 

 Land Grading stabilize soil Permanent topsoiling, subsurface drain, seeding 
 Surface Roughening stabilize soil Permanent temporary seeding, permanent 

seeding, mulching 
 Riprap Slope 

Protection 
stabilize soil, 
prevent erosion 

10 Years lined waterway, rock outlet 
stabilization, structural streambank 
protection 

 Retaining Walls Stabilize soil 10+ Years rock slope protection, permanent 
seeding, subsurface drain 

 Wattling Stabilize soil 10 Years diversion, subsurface drain, 
temporary swale 

 Brush Matting stabilize soil; 
prevent erosion 

5-10 
Years 

rock slope and structural streambank 
protection, subsurface drain 
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Practice Primary 

Purpose 

Estimated 
Design 
Life Associated Practices 

 Vegetative 
Streambank Protection 

prevent erosion, 
filter pollutants, 
habitat, slow 
velocity 

10+ Years structural streambank protection  

From the New York Standards And Specifications For Erosion And Sediment Control. 2005.  
 
 
Biotechnical measures of slope protection are advantageous because they are often less 
expensive than other methods, are environmentally compatible, provide a natural aesthetic 
appearance, provide wildlife habitat and cover, and used natural/native materials.  However, they 
are also not as easy to control as structural practices, require higher maintenance, need time to 
become established, and are more sensitive to seasonal changes.  Biotechnical measures include 
wattling, brush matting, and vegetative streambank protection (Table 3) (NYSDEC 2005). 
 
4.6 LAND USE PLANNING 
 
Communities use comprehensive land use planning to identify land use alternatives for areas, 
including different types of development, and determine the appropriate tools to manage those 
areas according to the specified use.  Watershed-scale land use planning helps to target 
development in areas that can sustain development impacts, and alleviates development pressure 
on more sensitive areas.  As part of a watershed management plan, communities must determine 
the priority areas to protect, and the range of regulatory and non-regulatory tools that can be used 
to protect these areas (Cappiella et al. 2005). 
 
The CWP report on Adapting Watershed Tools to Protect Wetlands (Cappiella et al. 2005) 
identifies how to apply land use planning in the protection of wetlands and their watersheds.  For 
the purpose of this document, the land use planning practices described in this report are 
combined into two land use planning tools:  incorporating wetland management into local 
watershed plans, and adopting local ordinances to directly or indirectly protect wetlands.  The 
land use planning descriptions are based on the CWP report (Table 4) (Cappiella et al. 2005).   
 
 
 
 
 
 
 
 
 
 
 
 
 

Bronx River Watershed                                     Westchester County, New York 
April 2007                                    163            Wetland Field Assessment and Management Plan 

Archived File - May Not Be ADA Compliant



 

Bronx River Watershed                                     Westchester County, New York 
April 2007                                    164            Wetland Field Assessment and Management Plan 

Table 4.  Wetland Protection Strategies Applied In or Near Wetlands 
Watershed 

Protection Tool Strategies Applied In or Near Wetlands 

1.  Land Use Planning  

• Incorporate wetland management into local watershed plans 
• Adopt a local wetland protection ordinance 
• Adopt floodplain, stream buffer, or hydric soil ordinance to 

indirectly protect wetlands 

2.  Land Conservation • Identify priority wetlands to be conserved 
• Select techniques for conserving wetlands 

3.  Aquatic Buffers 
• Require vegetated buffers around all wetlands 
• Expand wetland buffers to connect wetlands with critical 

habitats 

4.  Better Site Design • Encourage designs that minimize the number of wetland 
crossings 

5.  Erosion and  
     Sediment Control 

• Require perimeter control practices along wetland buffer 
boundaries 

• Encourage more rapid stabilization near wetlands 

6.  Storm Water 
     Treatment 

• Prohibit use of natural wetlands for storm water treatment 
• Discourage constrictions at wetland outlets 
• Restrict discharges of untreated storm water to natural wetlands 
• Encourage fingerprinting of storm water treatment practices 

around natural wetlands 
• Discourage installation of storm water treatment practices within 

wetland buffers 

7.  Non-Storm Water  
     Discharges 

• Conduct illicit discharge surveys for all outfalls to wetlands 
• Actively enforce restrictions on dumping in wetlands and their 

buffers 
• Promote alternative mosquito control methods to reduce 

insecticide inputs to wetlands 

8.  Watershed  
     Stewardship 

• Incorporate wetlands into watershed education programs 
• Post signs to identify wetlands, buffers, and wetland contributing 

drainage area boundaries 
• Manage invasive wetland plants 
• Establish volunteer wetland monitoring and adoption programs 
• Encourage wetland landowner stewardship 
• Establish partnerships for funding and implementing wetland 

projects 
 
 
4.6.1 INCORPORATE WETLAND MANAGEMENT INTO LOCAL WATERSHED PLANS 
 
Land use planning should incorporate wetland management into local watershed plans, through 
zoning codes, subdivision ordinances, storm water criteria, and other development regulations, to 
ensure protection of wetlands as important components in the maintenance of watershed health.  

Archived File - May Not Be ADA Compliant



 

Bronx River Watershed                                     Westchester County, New York 
April 2007                                    165            Wetland Field Assessment and Management Plan 

Incorporating wetland protection into local watershed plans can help to minimize both direct and 
indirect impacts to wetlands, allowing communities to make informed choices to preserve the 
highest quality wetlands, protect the most vulnerable wetland, and select the best sites for 
restoration.  Also watershed plans that include wetland management can be used to inform 
wetland permit decisions, target impacted wetlands in compensatory mitigation, and identify 
wetland restoration and conservation opportunities.  Land use planning that includes wetland 
management is most effective if it is incorporated before serious impacts have occurred to 
wetland resources, however it is most often considered after serious impacts have occurred and 
local wetland protection groups get involved (Table 5) (Cappiella et al. 2005).   
 
 
Table 5.  Wetland Protection Strategies Applied Within Wetland Contributing  

Discharge Areas 
Watershed 

Protection Tool 
Strategies Applied Within  

Wetland Contributing Discharge Areas 

1.  Land Use Planning  • Incorporate wetland management into local watershed plans 
• Adopt a local wetland protection ordinance 

2.  Land Conservation • Prioritize other conservation areas in wetland contributing 
drainage areas 

3.  Aquatic Buffers • Increase stream buffer widths to protect downstream wetlands 

4.  Better Site Design 
• Encourage or require the use of open space design to protect 

wetlands 
• Encourage designs that utilize the natural drainage system 

5.  Erosion and 
     Sediment Control 

• Reduce disturbance thresholds that trigger erosion and sediment 
control plans 

• Increase erosion and sediment control plan requirements during 
rainy season 

• Encourage use of site fingerprinting or construction phasing 
• Increase frequency of site inspections 

6.  Storm Water  
     Treatment 

• Develop special sizing criteria for storm water treatment 
practices 

• Promote effective storm water treatment practices to protect 
downstream wetlands 

• Encourage the incorporation of wetland features into storm 
water treatment practices and landscaping 

7.  Non-Storm Water  
     Discharges 

• Conduct illicit discharge surveys for all outfalls to wetlands 
• Require enhanced nutrient removal from on-site waste water 

treatment systems 
• Require regular septic system inspections 

8.  Watershed  
     Stewardship 

• Incorporate wetlands into watershed education programs 
• Post signs to identify wetlands, buffers, and wetland CDA 

boundaries 
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4.6.2 LOCAL ORDINANCES 
 
Land use planning can be used to directly or indirectly protect wetlands through the development 
of local ordinances.  Local ordinances may include the development of a local wetland protection 
ordinance to directly protect wetlands, and adopting floodplain, stream buffer, or hydric soil 
ordinances to indirectly protect wetlands.  Communities can protect wetlands by requiring 
compensatory mitigation for impacts to wetlands, and by specifying how compensatory 
mitigation is to be applied (e.g., targeting conservation of existing high quality wetlands that are 
adjacent to proposed restoration sites).  Through wetland protection ordinances, communities can 
discourage development in sensitive wetlands, and focus conservation on key wetland resources 
in the watershed (Cappiella et al. 2005).  Wetland protection ordinances and adjacent land 
protection ordinances are discussed in more detail in the municipal ordinance review chapter
of Volume I of the Bronx River Watershed Management Plan for Westchester County. 
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5 CONCLUSIONS 
 
 
This Wetland Field Assessment and Management Plan for the Westchester County portion of the 
Bronx River presents management recommendations for each of the 148 sites identified as a 
result of groundtruthing activities.  Among the variety of field and office-based information 
gathered and evaluated for each site, two types of information were especially important in 
determining site-specific management recommendations:  sources of degradation observed in the 
field, in and adjacent to the wetland, and land uses surrounding the wetland in the context of its 
position on the landscape. 
 
The purpose of the site-specific management recommendations is to give an interested party, 
such as a natural resource manager, a quick and thorough overview of the ecological issues at a 
site.  The management recommendation categories listed for each site direct an interested party 
to actions that can be taken to improve a site’s functioning.  As mentioned in Section 4 and 
illustrated in Section 3 for each site, management recommendation categories are not mutually 
exclusive and can be effectively implemented together. 
 
Each management recommendation category presents information on a range of options within 
that category that could be implemented at a wetland site.  The management recommendation 
categories are not prescriptive because an actual implementation plan for a site would be 
dependent on a host of factors unknown at this time, such as a project’s budget and specific goals 
and objectives.  Although it is premature at this point in the planning process to “lock in” 
specific techniques, the field assessment and office-based evaluation resulted in management 
recommendation categories of action for each site.  As projects arise out of these 
recommendations, implementation plans for wetland sites will utilize the site-specific 
information in combination with the detailed information in the recommendations to tailor design 
specifications and scale considerations to the needs of the project. 
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7 GLOSSARY 
  
1. Bioengineering:  The application of engineering principles to the fields of biology and 

medicine, as in the development of aids or replacements for defective or missing body 
organs.  

2. Biomass:  All of the living material in a given area; often refers to vegetation.  
3. Best Management Practice (BMP):  Methods that have been determined to be the most 

effective, practical means of preventing or reducing pollution from non-point sources. 
4. Bronx River Corridor:  The Bronx River and its associated riparian (streamside) 

vegetation and vegetated upland buffer area. 
5. Brush Layering:  A revegetation technique that combines layers of dormant cuttings 

with soil to revegetate and stabilize streambanks and slopes. 
6. Cambium:  A layer of delicate meristematic tissue between the inner bark or phloem and 

the wood or xylem, which produces new phloem on the outside and new xylem on the 
inside in stems, roots, etc., originating all secondary growth in plants and forming the 
annual rings of wood.   

7. Catch Basin:  A sieve-like device at the entrance to a sewer to stop matter that could 
possibly block up the sewer. 

8. Channel Stabilization:  Erosion prevention and stabilization of velocity distribution in a 
channel using jetties, drops, revetments, structural linings, vegetation and other measures. 

9. Coir Logs:  A coir log is a cylinder of coir used to control erosion and reduce 
sedimentation.  Coir is the prepared fiber of the husk of the coconut fruit, used in making 
rope, matting, etc. 

10. Conservation Easement:  Easement restricting a landowner to land uses that are 
compatible with long-term conservation and environmental values. 

11. Detention:  The temporary storage of storm runoff in a SMP with the goals of controlling 
peak discharge rates and providing gravity settling of pollutants. 

12. Dormant Cutting:  Plant material harvested from living woody plants during a dormant 
(not actively growing) state. 

13. Emergent:  Rising above a surrounding medium, especially a fluid. Having part of a 
plant aerial and the rest submersed; with parts extending out of the water. 

14. Emergent Wetland:  A wetland class dominated by emergent plants; include marshes 
and wet meadows (abbreviated EM). 

15. Erosion:  1. The wearing away of the land surface by running water, wind, ice, or other 
geological agents, including such processes as gravitational creep. 2. Detachment and 
movement of soil or rock fragments by water, wind, ice or gravity. The following terms 
are used to describe different types of water erosion: 
• Accelerated erosion - Erosion much more rapid than normal, natural or geologic 

erosion, primarily as a result of the influence of the activities of man or, in some 
cases, of other animals or natural catastrophes that expose base surfaces, for 
example, fires. 

• Gully erosion - The erosion process whereby water accumulates in narrow channels 
and, over short periods, removes the soil from this narrow area to considerable 
depths, ranging from 1 or 2 feet to as much as 75 to 100 feet. 
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• Rill erosion - An erosion process in which numerous small channels only several 
inches deep are formed. See rill. 

• Sheet erosion - The spattering of small soil particles caused by the impact of 
raindrops on wet soils. The loosened and spattered particles may or may not 
subsequently be removed by surface runoff. 

16. Fish Ladder:  (1) A series of small pools arranged in an ascending fashion to allow the 
migration of fish upstream past construction obstacles, such as dams.  (2) An inclined 
trough which carries water from above to below a dam so that fish can easily swim 
upstream. There are various types, some with baffles to reduce the velocity of the water 
and some consisting of a series of boxes with water spilling down from one box to the 
next. 

17. Flood Plain:  A strip of relatively flat land bordering a stream channel that may be 
overflowed at times of high water; the amount of land inundated during a flood is relative 
to the severity of a flood event. 

18. Floodplain Wetlands:  Wetlands that are influenced by and associated with floodplains, 
where the overflowing water of rivers and streams is the dominant hydrologic input 

19. Foliar:  Of, pertaining to, or having the nature of a leaf or leaves. 
20. Forebay:  Storage space located near a stormwater SMP inlet that serves to trap 

incoming coarse sediments before they accumulate in the main treatment area. 
21. Forested Wetland:  A wetland class where the soil is saturated and often inundated, and 

woody plants taller than 20 feet form the dominant cover, e.g. red maple, American elm, 
and tamarack; water tolerant shrubs often form a second layer beneath the forest canopy, 
with a layer of herbaceous plants growing beneath the shrubs (abbreviated FO) 

22. French Drain:  A type of drain consisting of an excavated trench refilled with pervious 
material, such as coarse sand, gravel or crushed stone, through whose voids water 
percolates and flows to an outlet. 

23. Fringe Wetland:  A wetland near a large body of water that receives significant and 
regular two-way flow. 

24. Fringe:  An outer edge; margin; periphery: on the fringe of the art world. 
25. Hummocks:  A low mound or ridge of earth; a knoll. 
26. Impervious Surface:  Land surfaces such as roads, sidewalks, parking lots, buildings, etc 

that prevent rainwater from soaking into the soil.  
27. Infiltration Ditch:  A ditch that temporarily holds runoff to allow more time for it to 

infitrate into the soil.   
28. Infiltration:  The penetration of water through the ground surface into sub-surface soill  

Also, the penetration of water from the soil into sewer or other pipes through defective 
joints, connections, or manhole walls.  

29. Invasive Plants:  Commonly defined as a non-native (or alien) species whose 
introduction causes or is likely to cause economic or environmental harm to human and 
wildlife health.  The most harmful invasives are often called "noxious" weeds or pests. 

30. Lacustrine:  Part of the Cowardin Wetland Classification System that includes 
permanently flooded lakes and reservoirs, intermittent lakes, and tidal lakes with ocean-
derived salinities less than 0.5 parts per thousand. 

31. Marsh:  A type of wetland that does not accumulate appreciable peat deposits and is 
dominated by herbaceous vegetation. Marshes may be either fresh or saltwater, tidal or 
non-tidal. 
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32. Nematode:  Any unsegmented worm of the phylum Nematoda, having an elongated, 
cylindrical body; a roundworm. 

33. Palustrine:  Part of the Cowardin Wetland Classification System that includes all non-
tidal wetlands dominated by trees, shrubs, persistent emergents, emergent mosses or 
lichens, and all such wetlands that occur in tidal areas where salinity due to ocean-
derived salts is below 0.5 parts per thousand. 

34. Palustrine Emergent Wetland (PEM):  Non-tidal wetlands, and tidal wetlands with 
salinity levels less than 0.5 parts per thousand (see Palustrine), characterized by erect, 
rooted, herbaceous hydrophytes, excluding mosses and lichens.  Vegetation is present for 
most of the growing season in most years, and is usually perennial. 

35. Palustrine Forested Wetland (PFO):  Non-tidal wetlands, and tidal wetlands with 
salinity levels less than 0.5 parts per thousand (see Palustrine), characterized by woody 
vegetation greater than 6 m (20 feet) tall. 

36. Palustrine Open Water (POW):  Non-tidal wetlands, and tidal wetlands with salinity 
levels less than 0.5 parts per thousand (see Palustrine), characterized by open water less 
than 2 m (6.6 feet) deep with an unknown bottom substrate.  Submerged or floating 
plants often exist in shallow areas along the perimeter. 

37. Palustrine Scrub-shrub Wetland (PSS):  Non-tidal wetlands, and tidal wetlands with 
salinity levels less than 0.5 parts per thousand (see Palustrine), dominated by woody 
vegetation less than 6 m (20 feet) tall.  Species include true shrubs, young trees, and trees 
or shrubs that are small or stunted because of environmental conditions. 

38. Passive Recreation:  Recreational uses that do not consume or impair resources, such as 
bird watching, running, walking, hiking, and canoeing.   

39. Riparian Habitat:  Areas adjacent to rivers and streams with a differing density, 
diversity, and productivity of plant and animal species relative to nearby uplands. 

40. Restoration:  Measures taken to return a site to pre-disturbance conditions. 
41. Riverine:  Part of the Cowardin Wetland Classification System that includes all wetlands 

and deepwater habitats contained within a channel, not dominated by vegetation, and 
with ocean-derived salinities less than 0.5 parts per thousand. 

42. Scrub:  A straggly, stunted tree or shrub; a growth or tract of stunted vegetation 
43. Scrub–Shrub Wetland:  A wetland class dominated by shrubs and woody plants that are 

less than 6 m (20 feet) tall, e.g. dogwoods, alders, and red maple saplings.  Water levels 
in shrub swamps can range from permanent to intermittent flooding.  

44. Sedimentation:  The removal, transport, and deposition of detached soil particles by 
flowing water or wind.  Sediment may include organic and inorganic material. 

45. Shrub:  A woody plant generally less than 7 meters in height, having several stems 
arising from the base and lacking a single trunk; a bush 

46. Snag:  A dead tree that is still standing, usually in an undisturbed forest.  Snags can 
provide food and a habitat for insects and birds.  Snags are also trees or parts of trees held 
fast in the bottom of a river or lake that form an impediment or danger to navigation.  

47. Stormwater Discharge:  Precipitation and snowmelt runoff from roadways, parking lots, 
and roof drains that is collected in gutters and drains.  Stormwater discharge is a major 
source of nonpoint source pollution to water bodies and a serious concern to sewage 
treatment plants in municipalities where stormwater pipes are combined with the flow of 
domestic wastewater (sewage) before entering a wastewater treatment plant. 
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48. Swamp:  A type of wetland dominated by woody vegetation but without appreciable peat 
deposits.  Swamps may be fresh or salt water and tidal or non-tidal. 

49. Vegetated Swale:  A slight depression, sometimes filled with water, in the midst of 
generally level land and covered with plants, usually herbaceous.  

50. Vegetative Controls:  Non-point source pollution control practices that involve 
vegetative cover to reduce erosion and minimize sediment loss. 

51. Vernal Pool:  Wetlands occurring in shallow basins that are generally underlain by an 
impervious subsoil layer (e.g., a clay pan or hard pan) or bedrock outcrop, which 
produces a seasonally perched water table.  These types of wetlands often contain water 
for only part of the year, usually during the wet or rainy seasons (e.g., spring).  

52. Waste Species:  A common species lacking high ecological value that flourishes in 
degraded and disturbed areas; some waste species can tolerate high levels of atmospheric 
and soil pollutants.    

53. Water Control Structure:  Structures that are used to control, discharge, and maintain 
water levels.  Examples of water control structures include flashboard risers, earthen 
embankments, and spillways. 

54. Water Quality Volume:  The storage needed to capture and treat 90% of the average 
annual stormwater runoff volume. 

55. Watershed:  All land and water areas that drain toward a hydrological endpoint like a 
river or lake.  Often referred to as Drainage Basin or Water Basin. 

56. Wattling:  A construction of poles intertwined with twigs, reeds, or branches, used for 
walls, fences, and roofs.  Also referred to as “wattle.”   

57. Wetland:  An area that is saturated by surface or ground water with vegetation adapted 
for life under those soil conditions, such as swamps, bogs, fens, marshes, and estuaries. 

58. Wetland Control Length:  The length (feet) of the crest of the restrictive feature that 
would be overtopped if the water level in a wetland were raised by one foot. 

59. Wetland Function:  A process or series of processes that take place within a wetland 
that are beneficial to the wetland itself, the surrounding ecosystems, and/or people. 

60. Wrack Lines:  Seaweed or other vegetation cast on the shore, indicating a recent high 
water line. 

 
Definitions for the glossary terms were obtained from: 
 
Assocation of State Wetland Managers, Inc.  2002.  ASWM: NYS Wetland Toolkit – Glossary, 

Acronyms, Wetland Definitions.  Website: http://www.aswm.org/lwp/nys/glossary.htm.  
Accessed December 2006.  

 
Dictionary.com.  2007.  Lexico Publishing Group, LLC.  Website: http://www.dictionary.com.  

Accessed January 2007.   
 
National Wildlife Federation.  2005.  Native Gardening and Invasive Plants Guide.  Website: 

http://www.enature.com/native_invasive/invasives_overview.asp.  Accessed December 
2006.   
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New York State Department of Environmental Conservation.  August 2003.  New York State 
Stormwater Management Design Manual, Glossary.  Website: http://www.dec.state. 
ny.us/website/dow/toolbox/swmanual/glossary.pdf.  Accessed December 2006.   

 
North American Lake Management Society.  2005.  Lake and Water Word Glossary.  Website:  

http://www.nalms.org/glossary/glossary.htm.  Accessed December 2006.   
 
U.S. Environmental Protection Agency.  Last updated October 2006.  Terms of Environment: 

Glossary, Abbreviations and Acronyms.  Website: http://www.epa.gov/OCEPAterms/ 
intro.htm.  Accessed December 2006.   

 
Water on the Web.  November 2003.  Resources: Glossary.  Website: http://waterontheweb.org/ 

resources/glossary.html.  Accessed December 2006.  
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MASTER LIST OF WETLAND ASSESSMENT ELEMENTS 
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