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vegetation.  A hybrid solution of hard structures, such as rip-rap, in combination with 
plantings will be utilized in those portions of the reach with greater sheer stress.  

 
The Corps provided undated grading plans (60 percent design), planting details, a materials and 
layout plan, and an undated planting plan (also 60 percent design).  The grading and planting 
plans and the planting detail are included in Enclosure 1.   
 
The site preparation plan indicates that the majority of the western bank/shoreline of the Bronx 
River within the project area will be cleared/grubbed (removal of root system) to remove 
invasive vegetation.  Several trees that may affect the stability of adjacent structures (bridge 
footings, highway concrete, etc.) will also be removed. 
 
The plan calls for the installation of approximately 570 linear feet of boulder walls with adjacent 
riparian and upland plantings in areas where the shoreline is undercut, primarily in the northern 
portion and a small section of the southern portion of the project site.  Approximately 120 linear 
feet of stone revetment is proposed in steeply sloped areas, primarily in the northern and 
southern portions of the site.  Approximately 630 linear feet of wetland plantings are proposed in 
the gradually sloped central portion of the site.  The Corps indicated through phone 
conversations that cofferdams would be used during the construction of the boulder walls and 
stone revetment.   
  
The Service reviewed the planting plan and its list of proposed plant species for the project.  The 
planting plan separates the project site into the:  a) established turf zone (western most portion of 
site in highest areas) consisting of turf/grass species; b) upland zone (buffer between riparian and 
meadow/turf zone) consisting of grass/herbaceous species; c) meadow zone (between upland and 
turf zones) also consisting of herbaceous species; d) riparian zone (transitional zone between 
wetlands and uplands) consisting of herbaceous and shrub species; and, e) wetland zone 
(between aquatic and riparian zone) consisting of herbaceous and shrub species.  With the 
exception of the established turf zone (appropriate since it is adjacent to the Bronx River 
Parkway), all species are native and appropriate for the areas of proposed seeding/planting.    
 
The project also includes the use of bio-engineering in steeply sloped areas requiring stone 
revetment.  This technique consists of the installation of live black willow (Salix nigra) and silky 
willow (Salix sericea) stakes within the stone revetment.  
 
Yonkers Avenue Project 
 
The Village of Tuckahoe is the prospective sponsor of this project.   
 
The Corps provided the following description of the project site (see Figure 2 for the site location 
map) and the problem identification/solution in their feasibility report (U.S. Army Corps of 
Engineers 2009b): 
 

The project site is located along Yonkers Avenue between Main Street and Elm Street.  
The river bank erosion at this location spans 240 feet to the south of Main Street.  This 
portion of the Bronx River is channeled between the stone wall support of Yonkers 
Avenue and the supports of a parking lot on the opposite bank of the river.  The river also 
makes a ninety degree bend at the base of the Yonkers Avenue support wall.  The 
increased velocity as a product of the channelization and the river bend at this location 
has resulted in the loosening of the stones on the wall, effectively undermining the 
Yonkers Avenue support wall.  

 
The District (Corps) and the Village of Tuckahoe are proposing to install steel piling for 
approximately 240 feet along Yonkers Avenue.  The sheet piling will have a total height 
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of 30 feet:  20 feet will be embedded with a 10-foot high visible structure.  In addition, a 
rip-rap apron is proposed for the erodible surface at the bend to protect the toe of the 
bend from riverine erosion. 

 
Please see Enclosure 2 for project site plans. 
 
Due to the steep slopes and the need for structural stabilization of the riverbank, no 
bioengineering techniques to provide riparian habitat, including stream bank plantings, are 
proposed for this project. 
 
Project Schedule 
 
Each of the projects is expected to take no more than 6 months to complete, are scheduled to 
occur from late summer (2010) into the winter months.  The Westchester County Center Project 
is scheduled to start construction first, with some overlap in the construction schedule for the 
Yonkers Avenue project.  
 
NEED FOR BRONX RIVER RIPARIAN HABITAT RESTORATION 
 
Much of the Bronx River watershed has been developed for residential and commercial uses, 
with some light industry present (Center for Watershed Protection et al. 2007).  Observations 
made during site inspections conducted on December 14, 2009, indicate that the Bronx River 
bank at each site consists of man-made stabilization structures (retaining walls, culverts, rock 
revetment, etc.) with paved roads/highways/parking lots located directly adjacent to the river. 
 
A group of community based and non-governmental organizations and Federal, State, and local 
government agencies (including the Corps and the Service) have formed the Bronx River 
Alliance to address the impacts that development and other land use practices have had on the 
river ecosystem.  This alliance has prepared an ecological restoration and management plan 
(Bronx River Alliance 2006), whose overall ecological goals for the Bronx River are to: 

1. Protect and improve water quality; 
2. Protect and improve aquatic and riparian plant and animal biological diversity and                    

habitat; and 
3. Reduce environmental stresses on the river ecosystem.  

One of the specific goals of the plan for restoring/re-establishing riparian vegetation is to reduce 
the spread of invasive species and increase populations of native vegetation for improved habitat 
conditions and storm water retention.  Another specific goal of the plan is to establish or 
maintain channel stability (Bronx River Alliance 2006).   
 
The WCDP developed a Bronx River Watershed Management Plan (Center for Watershed 
Protection et al. 2007).  One of the general findings of this plan was that:    
 

“Invasive plant species in the riparian corridor are ubiquitous throughout the 
subwatersheds surveyed.  Invasive [species] management should be undertaken in 
conjunction with other stream and buffer restoration activities.  From the stream 
assessment, Japanese knotweed and porcelain berry appear to be dominant species of 
concern.” 

 
Specifically, the Westchester County Center site is within the WCDP-designated Bronx River 
Upper Direct Drainage sub-watershed.  The WCDP recommended in their Watershed 
Management Plan for this sub-watershed that the riparian buffer be widened; invasive plant 
species be removed/managed; and the floodplain wetland area be expanded within the project 
area site (Center for Watershed Protection et al. 2007).  
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The Yonkers Avenue Project site is within the WCDP-designated Bronx River Middle Direct 
Drainage sub-watershed.  Although there are no river bank/riparian restoration recommendations 
identified by the WCDP for the project area, likely due to the channeling of the river and the 
amount of development and infrastructure present, the riverbank is characterized as an eroded 
bank (Center for Watershed Protection et al. 2007). 
 
RECOMMENDATIONS FOR INCORPORATING MORE NATURAL FEATURES 
INTO THE STREAM EROSION PROTECTION DESIGN 
 
Bio-engineering at Westchester County Center Site:  As stated above, the use of bio-engineering 
in the stone revetment will stabilize the river bank and reduce turbidity/suspended solids in the 
river, while also providing edge habitat, decreasing flow velocities, and increasing the capacity 
of the river to accumulate/store/filter materials, sediment, and energy (Federal Interagency 
Stream Restoration Working Group 1998).  We recommend making natural stream design 
features part of the engineering design rather than proposing a more limited suite of potential 
measures as mitigation for adverse effects, or trying to retrofit a project designed in a more 
traditional way, proposing measures that affect stream flow direction and/or velocity, affecting 
the project’s ability to achieve project goals and objectives. 
 
Bio-engineering/Vegetative Riverbank Protection:  Although bio-engineering is proposed as part 
of the Westchester County Center Project, there may be more opportunities to incorporate bio-
engineering/vegetative riverbank protection techniques in both project sites.  The Service 
understands that steep slopes and high river velocities may limit the feasibility of these 
techniques, but they may be appropriate in some areas.  These techniques are described as 
follows: 
 

Wattling:  This technique uses bundles of branches which are staked into shallow 
trenches, then covered with soil.  They are oriented along the contour and are placed in 
multiple rows to help stabilize the slope (Urban Soil Erosion and Sediment Control 
Committee 1991). 
 
Brush Layering:  This technique is generally used to stabilize slope areas above the 
flowline of streambanks.  It involves the use of long branches that are placed with cut 
ends into the slope on bulldozed terraces and the tops protruding outside the finished 
slope (Urban Soil Erosion and Sediment Control Committee 1991). 
    
Live Cribwall:  This is a combination of vegetation and structural elements generally 
used along streams where flowing water is a hazard.  Layers of logs are alternated with 
long branches protruding out between them.  The logs are spiked together and anchored 
into the bank with earthfill behind them to create a wall.  The live stems help tie the logs 
together and screen the wall (Urban Soil Erosion and Sediment Control Committee 
1991). 
 
Live Staking:  These are large stakes or poles sharpened at the bottom end and forced 
vertically into the soft earth along the waterline about 1 foot apart.  The poles will grow 
into a thick barrier (Urban Soil Erosion and Sediment Control Committee 1991). 

 
Brush Matting:  This method uses hardwood brush layered along a stream bank as a 
mattress and anchored in place with a grid of stakes and wire.  The toe below the 
waterline is anchored by rock.  This living blanket acts as mulch for seedlings and 
plantings established in the bank (Urban Soil Erosion and Sediment Control Committee 
1991). 
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Vegetated Gabions:  This method involves wire-mesh rectangular baskets filled with 
small to medium size rock and soil which are laced together to form a structural toe.  Live 
branch cuttings are placed on each consecutive layer between the rock filled baskets to 
take root, consolidate the structure, and bind it to the slope (Federal Interagency Stream 
Restoration Working Group 1998). 

 
Articulated Concrete:  This technique utilizes concrete mats with spaces to allow for 
vegetation growth within the mats.  This technique was successfully used to stabilize the 
eroding Gulf Intracoastal Waterway shoreline on the Texas Gulf Coast within the 
Aransas National Wildlife Refuge (U.S. Army Corps of Engineers 2005). 

 
DESCRIPTION OF FISH AND WILDLIFE RESOURCES 
 
Westchester County Center Project Site 
 
The project site consists of the western bank of the Bronx River, which abuts the Bronx River 
Parkway (see Enclosure 3 for pictures of the site).  This bank is generally steeply-sloped with 
limited floodplain/riparian/wetland areas in the central portion of the site.  The eastern bank of 
the river has a bit more of a floodplain and sand and sediment bars within the river bed; it abuts 
the Westchester County Center parking lot.  The river substrate is dominated by fine sands (U.S. 
Army Corps of Engineers 2009a).  Dominant vegetation observed along both banks of the river 
includes sycamore (Platanus occidentalis), red maple (Acer rubrum), and tree-of-heaven 
(Ailanthus altissima) in the overstory; purple loosestrife (Lythrum salicaria), narrow-leaf cattail 
(Typha angustifolia), and Japanese knotweed (Polygonum cuspidatum) in the understory; and 
mugwort (Artemisia vulgaris), porcelineberry (Ampelopsis brevipedunculata), and giant ragweed 
(Ambrosia trifida) in the herbaceous layer.  Many of these species are non-native and invasive, 
including tree-of-heaven, purple loosestrife, mugwort, giant ragweed, and two species identified 
by the WCDP as invasive species of concern – Japanese knotweed and porcelineberry (Center 
for Watershed Protection et al. 2007).  Bird species observed at the Westchester County Center 
project site during the December 14, 2009, inspection include mallard (Anas platyrhynchos), 
Canada goose (Branta canadensis), and great blue heron (Ardea herodias). 
  
Yonkers Avenue Project Site 
 
The project site encompasses the eastern bank of the Bronx River, which abuts Yonkers Avenue 
(see Enclosure 4 for pictures of the site).  The bank consists of a steeply-sloped retaining wall.  
This section of the river is channeled, with retaining walls on either side of the river, and no 
floodplain/riparian/wetland area.  Vegetation on the site is limited to poison ivy (Toxicodendron 
radicans), honeysuckle (Lonicera spp.), and catbrier (Smilax rotundifolia) along the retaining 
wall; and American elm (Ulmus americanus) and tree-of-heaven on the top of the bank.   
 
Although no information was available on the river substrate in this area, observed flow 
velocities were greater here than at the Westchester County Center site; ripples were observed 
and the river was narrower.  As such, it is likely that the river substrate is coarser (medium 
sand/gravel) at this site than at the Westchester County Center site, where the predominant 
substrate is fine sand.   
 
Due to the channelization of the river, with the retaining walls on either bank of the river and the 
adjacent infrastructure, the project area provides little/minimal habitat for most species.  The 
following discussion of fish and wildlife resources occurring on both sites is provided with the 
understanding that transient species may be present at this project site as they migrate to more 
suitable habitats, and that some habitat, albeit limited in value, is present on this site.  
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Fish Species Occurring at Both Project Sites 
 
Based upon baseline data collection efforts, the Corps has identified the following freshwater 
fish species as being likely to utilize the Bronx River at each of the sites:  largemouth bass 
(Micropterus salmoides), banded sunfish (Enneacanthus obesus), blacknose dace (Rhinichthys 
atratulus), tessellated darter (Etheostoma olmstedi), white perch (Morone americana), white 
sucker (Catostomus commersoni), pumpkinseed (Lepomis gibbosus), and banded killifish 
(Fundulus diaphanus) (U.S. Army Corps of Engineers 2009a).  The Corps specified that the 
Yonkers Avenue site lacks in-channel habitat, and has little shade and urbanized surroundings, 
thereby providing limited resources for fish communities (U.S. Army Corps of Engineers 2009a, 
2009b). 
 
The Bronx River Ecological and Watershed Management Plan included the findings of fish 
surveys conducted in the New York City portion of the Bronx River by Dr. Joseph Rachlin of 
Lehman College’s Laboratory for Marine and Estuarine Research (Rachlin 2003).  The most 
widely distributed freshwater species found in the river in 2002-2003 were mummichog 
(Fundulus heteroclitus), fourspine stickleback (Apeltes quadracus), and tesselated darter.  These 
species are generalists in diet and habitat requirements and the mummichog is relatively resilient 
to water quality impairment and habitat modification (Bronx River Alliance 2006).  Surveys 
conducted in the northern portion of Bronx County within the Bronx River identified, from most 
to least abundant:  white sucker, fourspine stickleback, mummichog, tesselated darter, and 
blacknose dace.  White sucker, fourspine stickleback, and mummichog accounted for 72 percent 
of all individuals caught (Bronx River Alliance 2006).  It is expected that the fish communities 
within the two project sites would be similar to those in northern Bronx County, although the 
number of brackish water species, such as the fourspine stickleback and mummichog, would not 
be as great.  The white sucker and blacknose dace spawn in April-June in shallow riffles and 
gravel bottom (Werner 1980).  Refer to Appendix H of the Bronx River Ecological and 
Watershed Management Plan for a complete listing of fish species present in the Bronx River 
(Bronx River Alliance 2006). 
 
Although the Bronx River is designated as trout waters within the Westchester County Center 
site area, and stocking of trout has occurred in the past, the temperature of the river is presently 
deemed to be too high to support a trout population (Flaherty pers. comm. 2010). 
 
Bird Species Occurring at Both Project Sites 
 
The Corps identified the following bird species, which are expected to occur at each site and are 
common in suburban/urban areas:  American robin (Turdus migratoriusi), American crow 
(Corvus brachyrhynchos), European starling (Sturnus vulgaris), black-capped chickadee (Poesile 
atricapillus), common grackle (Quiscalus quiscula), Canada goose (Branta canadensis), song 
sparrow (Melospiza melodia), northern cardinal (Cardinalis cardinalis), northern mockingbird 
(Mimus polyglottos), mourning dove (Zenaida macroura), mallard (Anas platyrhynchos, 
observed at Westchester County Center site), common egret (Ardea alba), herring gull (Larus 
argentatus), and black duck (Anas rubripes) (U.S. Army Corps of Engineers 2009a, 2009b).  
Bird species observed by the Wildlife Conservation Society within the Bronx River corridor 
include gray catbird (Dumetella carolinensis), yellow warbler (Dendroica petechia), red-winged 
blackbird (Agelaius phoeniceus), tufted titmouse (Parus bicolor), and northern flicker (Colaptes 
auratus) (Bronx River Alliance 2006).  Refer to Appendix H of the Bronx River Ecological and 
Watershed Management Plan for a complete listing of bird species present in the Bronx River 
corridor (Bronx River Alliance 2006). 
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Mammalian Species Occurring at Both Project Sites 
  
The Corps identified the following mammalian species, which are expected to occur at each site 
and are common in suburban/urban areas:  raccoon (Procyon lotor), eastern grey squirrel 
(Sciurus carolinensis), red squirrel (Tamiasciurus hudsonicus), Norway rat (Rattus norvegicus), 
opossum (Didelphs virginiana), muskrat (Ondatra zibethica), white-tailed deer (Odocoileus 
virginianus), eastern cottontail (Sylvilagus floridanus), and muskrat (Ondatra zibethicus) (U.S. 
Army Corps of Engineers 2009a, 2009b).  Refer to Appendix H of the Bronx River Ecological 
and Watershed Management Plan for a complete listing of mammalian species present in the 
Bronx River corridor (Bronx River Alliance 2006). 
 
Reptiles and Amphibians Occurring at Both Project Sites 
 
Reptilian species observed within the Bronx River corridor and likely to occur within both 
project sites include the garter snake (Thamnophis sirtalis sirtalis), snapping turtle (Chelydra 
serpentine), and painted turtle (Chrysemys picta).  Amphibian species observed within the 
Bronx River corridor and likely to occur within both project sites include the grey tree frog (Hyla 
versicolor), wood frog (Rana sylvatica), and red-back salamander (Plethodon cinereus) 
(Bronx River Alliance 2006).  These species prefer aquatic habitats with overhanging vegetation 
and/or adjacent woodland habitat and leaf litter.  Refer to Appendix H of the Bronx River 
Ecological and Watershed Management Plan for a complete listing of reptiles and amphibians 
present in the Bronx River corridor (Bronx River Alliance 2006). 
 
Water Quality 
 
The Bronx River watershed drains approximately 48.3 square miles of urbanized land in 
Westchester County.  Water quality in the Bronx River has been degraded, similar to other urban 
streams, primarily due to the conversion of forested lands to development and impervious 
surfaces.  Pollution enters the Bronx River from non-point and point sources, which include 
discharges from sewage outfalls (Center for Watershed Protection et al. 2007).   
 
The Bronx River is classified as C(T), with the best usage being fishing, and is designated as 
trout waters within the Westchester County Center Project site, and classified as C, with the best 
usage being fishing, within the Yonkers Avenue Project site (New York State Department of 
Environmental Conservation  2009).  The Bronx River in Westchester County is on New York 
State’s 2004 303(d) list of impaired waters for both high dissolved oxygen demand and 
pathogens (Center for Watershed Protection et al. 2007).  
 
PROJECT IMPACTS 
 
Adverse Impacts of Westchester County Center and Yonkers Avenue Projects 
 
The anticipated impacts of these projects (primarily direct impacts) on fish and wildlife resources 
include turbidity of the water column and disturbance to fish and wildlife from visual and sound 
stimuli associated with construction activities.  Impacts specific to the Westchester County 
Center site include habitat modification from armoring the riverbank and disturbances associated 
with the installation of cofferdams.  
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The installation of revetment/sheet piling could cause turbidity within the river’s water column.  
Turbidity, while comparatively unimportant to benthic organisms, may be relatively more 
important to fish and the fish community structure.  Suspended solids in water can affect fish 
populations by delaying the hatching time of fish eggs (Schubel and Wang 1973) and killing fish 
both by coating their gills and by anoxia (O’Connor et al. 1976).  Sherk et al. (1974) found that 
demersal fish are more tolerant of suspended solids and filter-feeding fish are least tolerant, 
resulting in an advantage to demersal fish and a disadvantage to filter-feeders.  Turbidity is a 
significant contributor to declines in aquatic organisms and causes cascading effects through 
depleted food availability to zooplankton, insects, freshwater mollusks, and fish (Henley et al. 
2000). 
 
Fish and wildlife species could also potentially be disturbed during foraging and breeding 
behavior due to the visual and sound stimuli associated with the construction activities.  These 
disturbances could cause a disruption in these behaviors and/or site abandonment. 
 
Adverse Impacts of Westchester County Center Project Only 
 
The construction of boulder walls and stone revetment along the riverbank will alter/modify the 
habitat at the Westchester County Center site.  (Since the Yonkers Avenue site was previously 
armored, this is not an issue for that site.)  Armoring of the river shoreline has numerous 
potential impacts to this habitat, including (but not limited to):  decreased infiltration of surface 
runoff; increased flow velocities; decreased opportunity for habitat development; and loss of 
edge habitat (Federal Interagency Stream Restoration Working Group 1998). 
 
Cofferdams, proposed for the Westchester County Center project, are temporary structures, 
usually built in-place, and tight enough so that the water can be pumped out of the structure and 
kept out while construction of the boulder walls and stone revetment is in progress.  The 
cofferdam could affect the river flow in the area adjacent to the structure.  The dewatering of the 
river bank within the cofferdam will also affect/disturb fish and aquatic organisms, potentially 
causing fatality of sessile aquatic organisms.  The installation of the cofferdams and associated 
dewatering process would also likely increase turbidity in the adjacent water column initially 
during construction, but would also minimize turbidity during installation of armoring since river 
water will be removed from the work space.    
 
Beneficial Impacts of the Westchester County Center Project 
 
As stated above, one of the specific goals of the Bronx River Alliance’s ecological restoration 
and management plan for riparian vegetation is to reduce the spread of invasive species, while 
increasing populations of native vegetation for improved habitat conditions and storm water 
retention.  Additionally, the WCDP recommended in their Watershed Management Plan for the 
sub-watershed within the project site that the invasive plant species be removed/managed.  The 
proposed project helps to attain these goals in the removal of non-native vegetation and the 
planting and seeding of native species which will improve habitat conditions, thereby increasing 
ecosystem diversity and storm damage protection.  The planting of woody vegetation on the river 
banks may also increase the amount of shade, which could potentially reduce the temperature of 
the stream/river channel, increase dissolved oxygen solubility, and improve aquatic 
(fish/amphibians/reptiles) species habitat suitability (Federal Interagency Stream Restoration 
Working Group 1998).  The river bank woody vegetation will also provide forage, cover, and 
breeding habitat for song birds, wading birds, and waterfowl.  
 
The use of bioengineering in the stone revetment will stabilize the river bank and reduce 
turbidity/suspended solids in the river while also providing edge habitat, decreasing flow 
velocities, and increasing the capacity of the river to accumulate/store/filter materials, sediment, 
and energy (Federal Interagency Stream Restoration Working Group 1998). 
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Beneficial Impacts of the Yonkers Avenue Project 
 
The WCDP, in their Bronx River Watershed Management Plan (Center for Watershed Protection 
et al. 2007), characterized the riverbank in the project area as an eroded bank.  One of the goals 
of the Bronx River Alliance’s ecological restoration and management plan is to establish or 
maintain channel stability.  The Yonkers Avenue Project will attain this goal by stabilizing the 
river bank and reducing the amount of suspended solids in the river.   
 
PROPOSED MITIGATION MEASURES 
 
Service Mitigation Policy  
 
The Service’s Mitigation Policy (Policy) (U.S. Fish and Wildlife Service 1981) was developed to 
guide our preparation of recommendations on mitigating the adverse impacts of land and water 
developments on fish, wildlife, their habitats, and uses thereof.  It helps both the Service and the 
Federal action agency, in this case the Corps, by assuring consistent and effective 
recommendations, by outlining policy for the levels of habitat mitigation needed, and the various 
methods for accomplishing mitigation for habitat losses associated with such projects.  It allows 
Federal action agencies to anticipate Service recommendations and to assist in preparation of 
mitigation measures early, thus avoiding delays and assuring equal consideration of fish and 
wildlife resources with other project features and purposes (Fish and Wildlife Coordination Act 
16 USC 661-667[e]).   
 
The Policy instructs us to evaluate the habitat that may be adversely impacted and to determine 
whether it is of: 

 
1) high value for evaluation species and is unique and irreplaceable on a national 

basis or in the eco-region; for which our goal would be no loss of existing habitat 
value, because these one-of-a-kind areas cannot be replaced; 

 
2) high value for evaluation species and is relatively scarce or becoming scarce on a 

national basis or in the eco-region section; for which our goal is no net loss of in-
kind habitat value; 

 
3)  high to medium value for evaluation species and is relatively abundant on a 

national basis; for which our goal would be no net loss of habitat value, while 
minimizing loss of in-kind habitat value; or 

 
4) medium to low value for evaluation species; for which our goal would be to avoid 

or minimize losses of habitat value. 
 
The habitats present in each of the project sites are characterized by the Service as Category 4 
due the steep slopes, the presence of river bank armoring, their location next to paved roadways 
and commercial development, the watersheds consisting of impervious surfaces, and the 
presence of non-native and invasive vegetation.  As such, the goal for these habitats is no net 
loss, while avoiding/minimizing the loss of habitat value.  
 
Proposed Mitigative/Conservation Measures 
 
Project Schedule:  The proposed projects are both scheduled to occur in late summer and to be 
completed in the winter months.  This schedule would avoid the spawning season of the 
freshwater fish species likely to occur in the area (white sucker, fourspine stickleback, black-
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nose dace, and tessellated darter), which occurs in April-June (Werner 1980).  This schedule 
would also avoid the breeding season of bird species present in the area. 
 
Removal of Invasive Plant Species and Planting Seeding of Native Vegetation at Westchester 
County Center Site:  As stated above, the removal of non-native vegetation and the planting and 
seeding of native species will improve habitat conditions, while increasing ecosystem diversity 
and storm damage protection.  The planting of woody vegetation on the river banks may: 
a) increase the amount of shade, which could potentially reduce the temperature of the 
stream/river channel; b) increase dissolved oxygen solubility; and, c) improve habitat suitability 
for aquatic species, songbirds, wading birds, and waterfowl (Federal Interagency Stream 
Restoration Working Group 1998). 
 
Recommended Additional Mitigative/Conservation Measures 
 
Cofferdams at Westchester County Center Site:  A fish salvage plan should be implemented to 
ensure that any fish observed inadvertently trapped within the cofferdam would be retrieved and 
released into the river.  The Corps might want to consider installing sections of cofferdams, as 
opposed to installing cofferdams along the entire work area at once, to allow for aquatic species 
refuge to adjacent areas.  
 
Best Management Practices:  Standard best management practices for work in wetland areas 
should be followed during the construction of these projects, including:  
 

- No staging of construction equipment in vegetated wetlands; 
- No storage of materials or equipment in vegetated wetlands; and 
- Replanting of damaged wetland vegetation. 

 
Post-Construction Monitoring and Management:  The Corps should develop and implement a 
post-construction invasive species monitoring and management plan to ensure that the seeding 
and planting efforts are successful (at least 85 percent survival) and that invasive species do not 
dominate the project area.  Such plans usually provide for monitoring for at least 5 years after 
project completion.     
 
In-river Measures:  Measures could be incorporated in the Bronx River to improve habitat 
suitability for fish species.  As described above, the white sucker and blacknose dace prefer 
shallow riffles and gravel bottom for spawning.  This habitat is preferred by numerous other fish 
species, as well.  Measures could be implemented to help create shallow riffles and gravel 
bottom, increasing the habitat diversity of the river.  Boulder clusters could be strategically 
placed to provide cover and areas of reduced velocity, and create scour holes.  Wing deflectors, 
made of either rock or wood, are structures that protrude from either streambank but do not 
extend entirely across the river.  These structures deflect flows away from the bank and scour 
pools by constricting the river and accelerating flow (Federal Interagency Stream Restoration 
Working Group 1998).  The Service is available to assist in the specific design of these measures 
should the Corps wish to pursue these options.  Coordination with the New York State 
Department of Environmental Conservation (NYSDEC) would be required to determine 
regulatory requirements.  
 
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
COORDINATION 
 
The Service coordinated with NYSDEC Region 3 staff and reviewed Environmental 
Conservation Law Title 5 of Article 15 to determine the New York State regulatory requirements 
for these projects.  The NYSDEC’s Environmental Resource Mapper (New York State 
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Department of Environmental Conservation 2009) does not depict any NYSDEC-regulated 
freshwater wetlands on either site. 
 
Westchester County Center Project 
 
The Bronx River is classified as C(T), with the best usage being fishing, and is designated as 
trout waters within the Westchester County Center Project site.  Streams/rivers that are 
designated as C(T) or higher (C[TS], B, or A) are collectively referred to as “protected streams” 
and are subject to stream protection provisions of the Protection of Waters regulations 
(Environmental Conservation Law Title 5 of Article 15, 6 NYCRR, Parts 608 and 621).  The 
proposed action involves the placing of fill in protected streams and their adjacent contiguous 
wetlands for bank stabilization, identified as a regulated activity within protected streams 
(New York State Department of Environmental Conservation 2004).  As such, a Protection of 
Waters Program permit would be required for this project.  This action meets the NYSDEC 
definition as a major protected stream project (not a repair or in-kind replacement of existing 
structures and one that involves disturbance of greater than 50 linear feet along a watercourse).  
This project would also require a Section 401 Water Quality Certification from the NYSDEC.  
The applicant, be it the Corps or the WCDP, should schedule a pre-application conference with 
the NYSDEC to confirm which permits are required and application content. 
 
Yonkers Avenue Project 
 
The Bronx River is classified as C, with the best usage being fishing, within the Yonkers Avenue 
Project site.  This section of the river is, therefore, not considered a “protected stream.”  It does 
not appear as though a Protection of Waters Program permit would be required for the proposed 
action, but it would require a Section 401 Water Quality Certification from the NYSDEC.  The 
applicant, be it the Corps or the Village of Tuckahoe, should schedule a pre-application 
conference with the NYSDEC to confirm which permits are required and application content. 
     
CONCLUSIONS 
 
Although these projects have the potential to adversely impact fish and wildlife resources as 
described above, these impacts are not expected to be significant.  The river bank at the Yonkers 
Avenue site is steeply-sloped and was previously armored, with no riparian/wetland habitat 
present.  Commercial development is also present in the vicinity of the Yonkers Avenue site 
where traffic and pedestrian activity is common.  The Bronx River Parkway and associated 
traffic activity is directly adjacent to the Westchester County Center site, and the areas where 
armoring is proposed is steeply-sloped, with some past armoring already present.  Turbidity 
would be minimized by the cofferdams, would be temporary, and would occur in a riverine 
environment where significant sediment loads enter the river during storm events (Bronx River 
Alliance 2006).  
 
These projects would also occur from late summer into the winter months, thereby avoiding bird 
breeding and fish spawning seasons. 
 
In conclusion, although the proposed actions have the potential to impact fish and wildlife 
resources, these areas are previously disturbed and the mitigative measures incorporated in the 
design of each project ameliorate these impacts.  The Service’s mitigation policy goal for these 
habitats - that there is no net loss while avoiding/minimizing the loss of habitat value - has been 
met.  As such, these projects are not likely to significantly impact fish and wildlife resources.   
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Westchester County Center  
Grading and Planting Plan and Planting Detail 

 
 
 
 
 
 
 



 

 



 



 



 



 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 

ENCLOSURE 2 
 

Yonkers Avenue Project Site Plans



 

 



 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 



 

ENCLOSURE 3 
 

Pictures of Westchester County Center Site 
  



 

Pictures of Westchester County Center Site 
 
 

 
 

Bronx River West River Bank, facing southwest, northern portion of the site 
 
 

 
 

Bronx River facing north, southern portion of the site 



 

ENCLOSURE 4 
 

Pictures of the Yonkers Avenue Site 
  



 

Pictures of the Yonkers Avenue Site 
 
 

 
 

Bronx River facing north, northern portion of the site 
 
 

 
 

Bronx River facing north, southern portion of the site 
 




