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The Northern Westchester Watershed Committee (NWWC) met 
with the Westchester County Executive Andrew Spano and 
Alex Matthiessen, President of Riverkeeper, a non-profit envi-
ronmental advocacy group in June 2006 to discuss the impacts 
of road salt on water quality.  All agreed that road salt can de-
grade water quality.  The NWWC agreed to take action on in-
vestigating ways to decrease the use of road salt in the Croton 
Watershed. 
 
The NWWC hosted a discussion on the highway deicing prac-
tices in the Croton Watershed at their August 8th, 2006 meet-
ing.  The NWWC met with the Riverkeeper, the New York 

 
Task Force Mission 

To provide for the safety and 
welfare of the traveling pub-
lic while protecting natural 

resources through best man-
agement practices. 

Source: Westchester County Department of Planning 

1.0 Introduction 
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State Department of Transportation (NYSDOT) and local high-
way officials to discuss road salt and deicing materials.  All 
agreed that road salt and deicing materials can degrade water 
quality, but that municipalities have the legal responsibility to 
maintain passable and reasonably safe roads.  The NWWC de-
cided to create a task force to determine baseline information 
and report back to the NWWC with strategies to reduce road 
salt usage in the watershed. 
 
The NWWC Highway Deicing Task Force (Task Force) was cre-
ated and included representatives of local highway officials, the 
New York City Department of Environmental Protection 
(NYCDEP), NYSDOT, Riverkeeper, New York Public Interest 
Research Group (NYPIRG) and Westchester County.  The mis-
sion of the task force is to provide for the safety and welfare of 
the traveling public while protecting natural resources through 
best management practices.  The Task Force met monthly re-
viewing existing practices, researching alternatives and dis-
cussing possible solutions.  The Department of Planning sur-
veyed winter deicing practices of municipalities in the Croton 
Watershed which served as baseline information for the Task 
Force. 
 
The work of the task force resulted in preparation of this report 
and specific recommendations for action. 

Figure 2.0 State, County, Local and Private Roads in Croton Watershed 

Source: 2007 Draft Croton Plan 
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Surface Acres  Percent 
of Total  

Paved Roads 2,801 57.7% 

Unpaved Roads 129 2.6% 

Paved Driveways 1,197 24.2% 

Public Sidewalks 45 0.9% 

Paved Parking 772 15.6% 

Total 4,944 100.0% 

Table 2.0 Paved Impervious Surfaces 

 
The Croton Watershed is a major part of Westchester County, 
encompassing 177 square miles, 40% of the county's total land 
area of 450.5 square miles. The watershed includes all of north-
central and northeast Westchester extending into all or por-
tions of ten municipalities and ten school districts. The land use 
is diverse and includes 12 hamlets of varying size and two lar-
ger “downtowns.” 
 
2.1 Road System 
 
There are over 3,000 lane miles of roads in the Croton Water-
shed.  The miles of private roads, which includes large commu-
nities such as Heritage Hills, are not documented.  See Figure 
2.0. 
 
Road Lane Miles: *does not include private roads 

• Over 3,000 lane miles** (lm) of road* 
• 2,080 lm owned by municipalities 
• 900 lm owned by state 
• 60 lm are unpaved  

  
 Source: 2007 Draft Croton Plan 

Source: 2007 Draft Croton Plan 

2.0 Existing Conditions 

**Lane miles count the mile-
age from one end of the road-
way to the other multiplied 
by the number of lanes, re-
gardless of how many routes 
use that stretch of roadway. 
 
Source: Federal Transit Administration 
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Land Use Acres Percent 

Residential 1,349 55% 

Commercial/Office 466 19% 

School/Institution 208 9% 

NYC Watershed 93 4% 

Parks & Conservation 93 4% 

Horse & Agriculture 81 3% 

Public Utility/Parking 56 2% 

Undeveloped 41 2% 

Private Recreation 26 1% 

Municipal Non-Park 22 1% 

Total 2,434 100% 

Table 2.1 Paved Surfaces on Tax Parcels by Land Use 

Paved impervious surface coverage in the watershed is only 4% 
and roads are the largest category of impervious surfaces.  See 
Table 2.0.  Additional impervious surfaces include short drive-
ways, tennis courts and patios that are not included in our 
data.  Half of the total paved surfaces are located in right of 
way and the other half are located on tax parcels.  See Table 
2.1. 
 
Impervious surfaces do not generate pollution, but aid in con-
tributing to hydrologic changes that degrade water quality, pre-
vent natural pollutant processing in soil and serve as an effi-
cient conveyance system transporting pollutants, such as road 
salt, into waterways via stormwater runoff.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.2 The 2006 Highway Deicing Survey 
 
In 2006, a survey was conducted of all twelve NWWC munici-
palities in order to update and expand upon the Croton Plan’s 
2001 Highway, Road and Housekeeping Practices winter deic-
ing section.  The survey provides greater detail regarding deic-
ing practices in the watershed, documents changes occurring in 
the last five years and can used to identify and share existing 
conditions, effective practices and potential improvements. 

Source: 2007 Draft Croton Plan  
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 Bedford Cortlandt Harrison Lewisboro Mount 
Kisco 

Mount 
Pleasant 

Population 18,133 38,467 24,154 12,324 9,983 43,221 

Acreage 25,334 22,230 11,109 18,740 1,980 15,420 

LANE MILES MAINTAINED 

Local 240 324.2 152 192 52 126 

County 10  29.2   6 

State 13.5 10.28 24.4   1 

Unpaved 
Roads 48 1.96  26   

Private/189 Roads/
Undedicated  3.21     

Total 311.5 339.65 100 218 52 133 

       

 New 
Castle 

North 
Castle 

North 
Salem 

Pound 
Ridge Somers Yorktown 

Population 17,491 10,849 5,173 4,726 18,346 36,318 

Acreage 15,032 16,740 14,857 14,795 20,564 25,249 

LANE MILES MAINTAINED 

Local 200 188 88 130 113.48 400 

County 20 15 22 6   

State 60 56 48  30.03  

Unpaved 
Roads   24 3   

Total 280 259 182 139 143.51 400 

Table 2.2  Municipal Characteristics and Lane Miles Maintained 

Source: Highway Deicing 2006 Survey  

*189 Roads: Highways that have been acquired by method of public use are governed by §189 of the Highway Law which states that lands 
which have been used by the public as a highway for the period of ten years or more shall be a highway. 
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Three municipalities, Bedford, Cortlandt and Yorktown main-
tain more than 300 lane miles, and have the largest land area, 
each spanning more than 22,000 acres.  Lewisboro, New Castle 
and North Castle maintain between 200-300 lane miles and the 
remaining towns maintain less than 200 lane miles.  See Table 
2.2. 

3.1 Road Salt 
 
Road salt is the most popular deicer used to promote safe motor 
vehicle travel during winter months.  The most commonly used 
road salt is sodium chloride, which is readily available, inex-
pensive and effectively melts snow and ice.  However, after 
more than half a century of widespread use of road salt in 
North America, environmental and scientific communities have 
begun to notice the impacts of road salts – including sodium, 
magnesium and calcium chlorides – on soils, vegetation, wild-
life, and water quality.  The millions of tons of road salts ap-
plied to roads, parking lots and sidewalks each year runs off 
those impervious surfaces during spring rains and snowmelt, 
ending up in the surrounding soils, groundwater aquifers, 
streams, and our drinking water reservoirs.  As concentrations 
increase year after year, the salt begins to kill trees and other 
vegetation, poisons fish and other wildlife, and contaminates 
drinking water wells.  In fact, a recent scientific study has 
shown that if road salt application continues at its current rate, 
many of the streams in the Northeastern United States will be 
too salty for use as drinking water supplies1.  Following is a dis-
cussion of some of the impacts of road salt in our environment. 
 

Source: http://members.shaw.ca/summerrain/_images/photos/jas14.JPG 

3.0 Environmental Impacts 
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Water Quality 
Although water quality in the Croton Watershed continues to 
meet all federal standards for unfiltered surface drinking water 
supplies, many of the Croton’s streams, lakes and reservoirs 
are under increasing pressure from intensifying land use.  
Seven of the ten Croton System drinking water reservoirs are 
impaired by excess phosphorus loadings2.  In addition, chloride 
concentrations are increasingly found at higher levels in sur-
face waters.  This occurs because road salt dissolves in storm-
water runoff and saturates the soil until it reaches the water 
table, which provides base flow to streams.  Road salt applica-
tion rates increase as areas become more densely developed, 
and streams in or near residential areas have the highest base 
flow concentrations of chloride3.  These concentrations are di-
rectly related to road salt application rates4.  By 2004, chloride 
concentrations in the Croton System reservoirs and controlled 
lakes, when measured over the prior decade as a function of 
electrical conductivity, increased by 30%5.  New York City DEP 
reported that “most of the [Croton Watershed] reservoirs have 
displayed steady increases in conductivity since the early 
1990s, most likely associated with development pressure in the 
watershed (e.g., increased use of road salt).”6 
 
Soils 
Healthy soils have bacteria colonies that process nutrients, de-
compose organic matter, and increase the soil’s aeration and 
capacity to hold water.  Exposure to salt may kill some soil bac-
teria, thereby prompting potential changes to soil structure and 
of the critically important microbial animal populations living 
in the soil.  This, in turn, impacts the plants that depend on 
bateria and microbial animals.  These conditions can then 
negatively impact adjoining or downstream rivers, lakes and 
reservoirs, such as from sedimentation caused by soil erosion 
resulting from degraded plant communities.  Sodium also may 
displace metals needed by plants from the soil depending on 
soil conditions, clay content and exchangeable sodium ratio 
(ESR). Areas that have a high percentage of clay content, high 
ESR, and low precipitation will have the most significant im-
pacts. 
 
Vegetation 
Elevated levels of sodium and chloride in the soil affect plants 
in various ways: 
 

• inhibition of water and nutrient absorption by plants 
due to osmotic imbalances, resulting in reduced 
shoot and root growth and drought-like symptoms;  

• nutritional imbalances for some species by disrupt-
ing uptake of other nutrients;  

• long-term growth inhibition and, at higher levels, 
direct toxicity to the plant cells, manifested in leaf 

Archived File - May Not Be ADA Compliant



8   NWWC Highway Deicing Task Force Report 

 

burn symptoms and tissue death; and  
• deterioration of soil structure. 

 
These symptoms may be repeated when the leaves and buds of 
plants have been exposed to road salt, such as from spray, 
plowing, etc.  
 
Michael Dirr, in “Tolerance of Seven Woody Ornamentals to 
Soil-Applied Sodium Chloride (1978),” pointed out this pattern 
associated with road salt injury to plants: 
 

• injury occurs in a linear pattern along roads or in 
areas where runoff from roads collects;  

• injury is more severe on the side of the plant facing 
the road;  

• injury decreases with distance from the road;  
• injury is worse on the downwind side of the road;  
• parts of woody plants that are covered by snow or 

were sheltered from spray lack injury symptoms;  
• parts of trees that are above the salt spray zone are 

not injured or are injured less;  
• salt spray injury extends only a short distance into 

dense plants;  
• injury in coniferous trees becomes evident in late 

winter and continues into the growing season; and  
• injury in deciduous trees becomes evident in spring 

when growth resumes and continues into the grow-
ing season.  

 
As a result, many of the salt intolerant plant species have dis-
appeared from roadsides, and agricultural lands along salted 
roadways have become compromised for crop planting.  In addi-
tion, roadsides tend to be dominated by more salt tolerant spe-

Source: 2007 Draft Croton Plan 
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cies.  These species include non-native and/or invasive plants 
that degrade ecological communities, such as Norway maple, 
Russian olive, burning bush and honeysuckle. Many desirable, 
native plants, such as American beech, hemlock, and gray dog-
wood are much impacted by road salt. 
Damage to soils and vegetation in the buffer areas between 
roads and streams may diminish the beneficial value of the 
buffers to capture and filter contaminants before they reach 
groundwater aquifers and drinking water reservoirs.  As is the 
case with several of the New York City watershed sub-basins, 
impacts to water quality can be particularly acute when high 
level-of-service roads are adjacent to reservoirs that are pro-
tected only by narrow buffers. 
 
Wildlife  
Damage to vegetation degrades wildlife habitat by destroying 
food resources, shelter, and breeding or nesting sites.  Road salt 
can have direct toxic effects on the birds and mammals that 
drink snowmelt or eat road salt, and it can attract white-tailed 
deer thereby contributing to potential collision with motor vehi-
cles8.  The NYS Department of Transportation reported that 
during the one-year period from April 2006-April 2007 its work-
ers removed 17,549 dead deer from state roads.9  and many 
more animals are reported by local authorities.  Though these 
are not all salt related, the high incidence of deer death should 
warrant the concern for excess road salt. 
 
Aquatic Habitat 
The salt concentration in highway runoff can be greater than 
the salt concentration of seawater.  While freshwater fish and 
amphibians are sensitive to specific salt concentrations, the 
crustaceans and aquatic insects upon which they feed can be 
even more sensitive.  Stream studies in upstate New York re-
veal that the number of crustacean and insect species decreases 
as salt concentration increases, and the presence of more salt-
tolerant species coincides with periods of road salt applica-
tion.10 Amphibians and other sensitive creatures that depend 
on water resources for survival also are directly impacted by 
increased salt concentrations in water, potentially reducing 
their survival and reproduction abilities.  Salt in freshwater 
ecosystems also releases toxic metals from sediment into the 
water column and disrupts the natural cycling of oxygen and 
nutrients. 
 
Human Health 
A Federal Highway Administration study concluded that the 
major objection to concentrations of salt in public water sup-
plies is its effect on taste.  However, the National Research 
Council’s Transportation Research Board reported a more seri-
ous concern of road salt’s impact on human health.  Excess die-
tary salt is associated with hypertension, and up to 30% of the 

 
ADVISORY GUIDELINES 

 
The following guidelines are 
presented as advice to munici-
pal, county, and state entities 
and are not meant to interfere 
with the primary duty to protect 
human life and safety. 
 
1. Total Phosphorus Guidance: 

Winter Road Maintenance De-
icers: 

 
Endorsed:  
Deicer products that contain 
50 parts per million total phos-
phorus (ppm) or less. 

 
Discouraged:  
Deicer products that contain 
more than 100 ppm total phos-
phorus (particularly in Dela-
ware, Putnam, and West-
chester Counties). 

 
Avoid:  
Any deicer that contains 
greater than 250 ppm total 
phosphorus should not be 
used or applied within the Wa-
tershed. 

 
2. Reducing the use of sand as a 

treatment material should be a 
primary goal of environmen-
tally responsible road mainte-
nance because sand usage is 
responsible for much of the 
phosphorus introduced into the 
reservoirs from winter road 
maintenance. The use of sand 
also degrades aquatic habitat 
in streams, wetlands and riv-
ers. 

 
3. Changes in existing road main-

tenance practices should seek 
to decrease phosphorus input 
into the New York City reser-
voirs. 

 
 
Source: www.oag.state.ny.us/
environment/deicer.pdf 
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U.S. population may have borderline to pronounced hyperten-
sion.11  This amounts to nearly three million New Yorkers who 
could be affected by road salt in their public drinking water 
supply. 
 
Infrastructure 
In addition to the public health and environmental problems 
associated with road salt, its chemical properties make it corro-
sive to motor vehicles, roads and other infrastructure.  In auto-
mobiles, corrosion can affect critical vehicle parts, such as 
brake linings, frames and bumpers, and also causes cosmetic 
problems.  As a result, corrosion protection practices have in-
creased the cost of auto manufacturing by $4 billion per year 
nationally. 
 
Although road salt rarely jeopardizes the structural integrity of 
bridges, its corrosivity damages bridge decks.  Salt penetrates 
concrete and corrodes reinforcing rods, causing the surrounding 
concrete to crack and break off.  Installing corrosion protection 
measures in new bridges and repairing old bridges is estimated 
to cost snow-belt states between $250 and $650 million per 
year.  Similarly, road salt causes reinforcing steel in parking 
garages to rust, thereby compromising the structural integrity 
of the surrounding concrete.  Installing corrosion protection 
measures in parking garages and restoring damaged parking 
garages is estimated to cost northeast and mid-western states 
between $75 and $175 million per year.12  Other roadside hard-
ware and some non-highway objects near salt-treated roads 
also are damaged by the corrosive properties of road salts. 
 
3.2 Alternative Deicers 
 
A variety of organic deicers are available as byproducts of dis-
tilling processes; however, these compounds typically contain 
high amounts of phosphorus, which promotes algae growth in 
lakes and reservoirs.  Because the water quality of many of the 
New York City watershed drinking water reservoirs is already 
impaired by excess phosphorus loading, these organic deicers 
are not recommended for use on watershed roads. 
 
Salt Brine and Liquid De-Icers 
Salt brine and other liquid solutions can be applied for both 
anti-icing and deicing operations.  Anti-icing is the control prac-
tice of preventing the formation of bonded snow and ice by ap-
plying a chemical agent that lowers the road surface’s freezing 
point before a snowfall.  Deicing is the practice of removing 
snow and ice from road surfaces after it has begun to accumu-
late.  Brine solutions or pre-wetted granular salt can be applied 
as anti-icing or deicing agents.  Pre-wetting is the practice of 
spraying deicing salt with a chemical solution before spreading 
the salt on road surfaces.  Sodium chloride (salt) brine is an Photo: Christina Anderson, WCDP 

Photo: Christina Anderson, WCDP 
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economical and effective pre-wetting agent.  The moisture be-
gins to dissolve the salt, which releases heat to melt ice and 
snow, and breaks the bond between ice and road.  Pre-wetted 
salts and brine solutions therefore work faster and at lower 
temperature than dry salt, and with less waste.  Other com-
monly used brine solutions include dissolved calcium chloride 
or magnesium chloride. 
 
Calcium Magnesium Acetate (CMA) 
The National Research Council concluded that CMA is rela-
tively harmless to plants and animals, and non-corrosive to 
metals, concrete and other highway materials.  CMA also func-
tions as an effective anti-icer when applied prior to or at the 
outset of snow events at rates 20-40% higher than salt.13  
Washington State uses CMA in anti-icing operations to reduce 
the volume of sand-based abrasives that enter salmon spawn-
ing streams in snowmelt and stormwater runoff. 
 
Comprehensive research studies found CMA to be more envi-
ronmentally friendly than road salt.  CMA was less toxic to fish 
than road salt, with rainbow trout able to tolerate almost twice 
the concentration of CMA than the concentration of salt.  CMA 
also was less harmful to plants than road salt.  Of 18 tree spe-
cies tested, only one was more sensitive to CMA than to salt.  In 
fact, CMA may actually stimulate plant growth by improving 
soil structure and permeability. 
 
Unfortunately, CMA is currently too costly for widespread com-
mercial application – $700-$800 a ton versus $60 a ton for road 
salt.  Until cost and availability barriers are removed, road salt 
application must be reduced through use of improved technol-
ogy. 
 
Potassium Acetate (KA) 
KA is often used as a base for commercial chloride-free liquid 
deicers.  Its advantages include low corrosion, relatively high 
performance and low environmental impact.  Although less 
study information is available on KA, some findings are clear. 
 
Health impacts of KA are slight.  Inhalation of the substance 
may cause mild irritation to the respiratory tract.  The Material 
Safety Data Sheet (MSDS) for KA documents no significant ad-
verse effects from skin and eye contact with the product. 
 
As with salt and CMA, KA can temporarily deplete oxygen in 
aquatic ecosystems but may stimulate plant growth.  Along 
with CMA, KA is one of the most benign road salt alternatives 
because it contains biodegradable acids.  KA does not penetrate 
groundwater aquifers and does not impact water chemistry.14  
Unfortunately, the cost of KA is on par with CMA so it is too 
costly for widespread commercial application. 

MS4 Phase II Stormwater 
Minimum Control Measures 

 
1. Public Education and 

Outreach 

2. Public Participation/
Involvement 

3. Illicit Discharge Detection 
and Elimination 

4. Construction Site Runoff 
Control 

5. Post-Construction Runoff 
Control 

6. Pollution Prevention/Good 
Housekeeping 

 

Source: EPA 
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4.1 Relationship Between Highway  
 Practices and Phase II Requirements 
 
Familiarity with NYC DEP Watershed Rules and Regulations 
is important for highway officials to ensure that regulated ac-
tivities are handled in accordance with the provisions. 
 
Polluted stormwater runoff is often transported to municipal 
waste separate storm sewer systems (MS4s) and ultimately dis-
charged into local rivers and streams without treatment.  EPA’s 
Stormwater Phase II Rule establishes an MS4 stormwater 
management program that is intended to improve waterways 
by reducing the quantity of pollutants that stormwater picks up 
and carries into storm sewers during storm events.  Some of 
these pollutants include deicing chemicals such as salt.  When 
infiltrated into nearby waterways through MS4 discharges, 
these pollutants can impair the waterways, thereby contami-
nating drinking water supplies, harming vegetation and agri-
cultural crops, and harming animals including fish living in 
streams, wetlands and lakes. 
 
In 2003, EPA promulgated rules establishing Phase II of the 
National Pollutant Discharge Elimination System (NPDES) 
stormwater program.  The Phase II program for MS4s requires 
operators of “small” MS4s, those that generally serve popula-
tions of 100,000 or less, to develop and implement a stormwater 
management program as a means to reduce polluted discharges 
from these MS4s. 
 
Operators of regulated small MS4s are required to design their 
programs to: 
 

• Reduce the discharge of pollutants to the “maximum ex-
tent practicable” (MEP); 

• Protect water quality; and 
• Satisfy the appropriate water quality requirements of 

the Clean Water Act. 
 
Implementation of the MEP standard will typically require the 
development and implementation of BMPs and the achieve-
ment of measurable goals to satisfy each of the six minimum 
control measures. 
 

4.0 Winter Deicing Best Management Practices 
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Source: Town of Pound Ridge and WCDP 

Levels of Service Defined: 
Time period until a bare road surface is 
achieved following the end of precipitation: 
High: 0 to 3.0 hours  
Medium: 3.1 to 8.0 hours  
Low: greater than 8.01 hours 

Town of Pound Ridge Snow Removal Routes 
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The Phase II Rule defines a small MS4 stormwater manage-
ment program as a program comprising six elements that, 
when implemented in concert, are expected to result in signifi-
cant reductions of pollutants discharged into receiving water-
bodies.   
 
 
4.2  New York State Department of 

Transportation Tiered Priority System 
of Roadway Maintenance 

 
Priorities for level of service has been based on traffic volume 
because it reflects (1) the degree of difficulty in snow and ice 
control, (2) the speed of vehicles using the roads, (3) the relative 
skill and familiarity of the highway users generally traveling 
on the highways, and (4) the number of people that are incon-
venienced by poor road conditions. 
 
Highway classification for the purpose of snow and ice control: 
 
Class A1: Expressways with low average running speeds.  Ex-
amples: Interurban and Intercity State Routes with traffic vol-
umes approaching or exceeding capacity.  These highways are 
at, near, or over the practical capacity of the highway at certain 
times during the day.  Any interruptions delay some vehicles, 
thereby raising the volume in a given section to or above the 
possible capacity.  The speed then drops to near zero and com-
plete congestion results.  In cases like this, the speed of the 
Snow and Ice Control vehicle is not governed by the operator or 
by the efficiency of the operation, but by forces completely be-
yond control.  However traffic must be kept moving before that 
complete congestion point is reached.  This signifies that, so far 
as practical, priority attention should be given to these high-
ways. 

Class A2: Expressways with high average running speeds.  
Typically, these are Interstate type highways with a one-way 
design hourly volume of 500 or more vehicles per hour.  The 
slowing of a few vehicles does not mean complete congestion of 
the highway.  These highways give Snow and Ice Control vehi-
cles some freedom to maneuver, and plow speed can be con-
trolled by the operator. 

Class B: Major State highways with a one-way design hourly 
volume from 200 to 500 vehicles per hour.  As with A2 high-
ways, the immediate need for snow and ice control is not as 
critical as A1, since vehicles can normally travel without con-
gestion at reduced speeds. 
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Class C: Minor State highways with a one-way design hourly 
volume less than 200 vehicles per hour.  On these highways 
traffic volumes are low, motorists are more apt to be familiar 
with the highway, and congestion point is barely reached.  
Plowing speeds can, generally, be controlled by the plow opera-
tor. 

A master map showing routes, snowplowing and salting sched-
ules and equipment and operator assignments should be devel-
oped and conspicuously posted.  Where possible, individualized 
maps of each driver’s route or area provide added control.  
Maps should be updated periodically to show new interchanges, 
streets, bridges, and jurisdictional boundaries. 
 
In scheduling operations, maximum equipment and personnel 
utilization is the goal.  Routes which bring spreaders back to-
ward storage sites as they empty are desirable as are several 
storage piles strategically located throughout the service area 
so spreaders won’t waste time “deadheading”. 
 
In preparing for a storm, 3 to 4 hours of warning is reasonable 
along with a description of the magnitude of the storm so that 
crews can be alerted and materials and equipment be prepared 
for the particular weather expected.  The supervisor can then 
decide what to do and when to do it based on past experience 
with similar warnings.  Depending on conditions, a decision 
might be made to apply chemicals or abrasives, or wait for snow 
to accumulate and then plow. 
 
4.3  Best Practices for Monitoring and  
 Record Keeping15 
 
Progress on implementation of the salt management plan can 
only be confirmed by tracking specific indicators and comparing 
these to the baseline that was benchmarked at the outset of the 
program. 
 
Each salt management plan should assign responsibility for 
monitoring and reporting on implementation of the plan.  These 
results should be reported annually to the senior executive re-
sponsible for the salt management program. 
 
The monitoring and record keeping system should document 
and assess the indicators identified in the situational analysis.  
Where there are new issues or activities being implemented as 
part of the salt management plan, new monitoring initiatives 
may be required. 
Any changes from the baseline established in the situational 
analysis needs to be analyzed to assess the degree of progress 
being made.  The analysis should also take into account the 
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Source: North Castle Highway Department and WCDPW  
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type of winter experienced to ensure that realistic conclusions 
are being drawn. For example, an increase in salt use may be 
due to an unusually severe winter rather than the failure of a 
plan. 
 
Similarly, a reduction in salt use may be due to a milder than 
normal winter rather than the successful implementation of a 
plan. Therefore the analysis must be sufficiently in-depth to 
account for these variances. Where there are known releases to 
the environment being monitored (e.g. stormwater outfalls, wa-
ter intakes, water treatment plants, monitoring wells, material 
storage sites or snow disposal sites), then these data should be 
included in the annual progress report.  
 
These are just some of the activities and conditions on which 
your authority should report: 
 

• Total length of road on which road salt is applied in the 
jurisdiction 

• Winter severity rating 
• Total number of events requiring road salt application 

during the winter 
• Materials use, including total quantity of road salts used 
• Description of non-chloride materials used for winter 

road maintenance 
• State of calibration equipment 
• Average chloride concentration and frequency of sam-

pling at each sampling location, if available 
 
4.4 New Technologies for Winter Highway 

Maintenance 
 
Controlled Spreaders 
Ground speed control applicators are devices which electroni-
cally control the amount of granular or liquid material being 
applied to the roadway based on the truck’s speed.  Older ver-
sions are not sensitive to the truck speed and tend to apply 
more salt at the intersections when the trucks come to a halt.  
Newer models allow the operators to pre-select the amount be-
ing applied to the road.  Truck operators can be programmed 
out so as to avoid a change in the application rate.  This can 
prevent 30-50% of the salt usage while providing better service 
overall. 
 
The DICKEY-john Corporation has developed electrical Mate-
rial Application Controllers and Monitors.  The controllers pro-
vide precision control for spraying and spreading materials on 
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roads while the monitors provide cost-effective measurements 
for ground speed, mileage accumulation, and application moni-
toring.  The controller units give control over the amount of liq-
uid and granular material applied with ground speed changes.  
It allows the users to modify application rates on the go.  The 
monitors automatically calibrate ground speed.  Other products 
include devices that control spinner speed and spread width. 
 
Infrared Technology 
A non-contact infrared sensor mounted under the vehicle can 
scan the pavement as the vehicle passes over it to measure sur-
face and air temperatures digitally. 

Source: http://www.dickey-john.com/index.php 
 
4.5 Best Methods for Highway Personnel 

 Training16 
 
Training is crucial for effective salt management because 
changing salt management practices requires learning new 
ideas, technology and skills.  Salt management training is a 
change in attitude and habits, it is more than a process of im-
parting knowledge—the attitude and behavior of the individual 
worker is what needs to be changed. 
 
When to train 
Road authorities should carry out annual training programs for 
all of their staff to ensure that the appropriate learning goals 
are taught, reinforced and tested.  These should be scheduled 
for each fall, close to the onset of the snow and ice control sea-
son and should include seasonal and contracted personnel.  
Throughout the winter season, the level of comprehension of 
the learning goals and compliance with expected behavior 
should be monitored. 
 
Certification 
Some road authorities have included testing and a minimum 
passing grade in their training programs.  In the absence of any 
industry certification standards this type of internal agency 
certification may be advantageous to those road authorities 
wanting to provide an assurance of minimum competency 
levels. 
 
 

Source: WCDP 
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Needs Assessment 
Training needs vary among employees, and new staff will need 
the full training program.  There may be merit in interviewing 
the operators and asking them where they think they need ad-
ditional training.  It is also possible to have the supervisor rate 
each individual’s knowledge based on their observed level of 
performance as a comparison to stated expectations. 
 
Training Information Resources 
There are a variety of excellent training resources available 
through the following: 
 
• Salt Institute 
• US Department of Transportation: Road Weather Manage-

ment Program 
• Cornell Local Roads Program 
• American Association of State Highway and Transportation 

Officials 
• American Public Works Association 
 

Education of the traveling public is an important and essential 
component of highway safety.  The behavior of the public sig-
nificantly influences how well road crews can perform best 
management practices for highway deicing.  Community lead-
ers can help raise awareness in regards to winter driving prac-
tices.  Police departments, emergency response personnel, 
school districts, neighborhood watch programs and PTA groups 
all have an interest in safe neighborhood driving.   
 
Before the snow falls, municipalities can create awareness, 
publicity and recognition for safe winter driving.   News cover-
age and TV ads are popular sources of environmental educa-
tion, will reach a large captive audience, and can include graph-
ics and video.  Notification can be sent to businesses and home-
owners reminding them of ordinances forbidding plowing or 
dumping snow onto the streets, and explaining the depart-
ment’s policies for the coming winter and requesting their coop-
eration in specific ways.  Information regarding winter highway 
driving can be included in existing municipal mailings such as 
tax bills, water bills, recreation brochures and voting informa-
tion.  Web sites can reach a large audience, are inexpensive, 
easily maintained and offer up-to-date information on road con-
ditions.  They illustrate what is being done in communities to 
protect water quality. 
 
An annual message is not enough by itself.  At the onset of a 

5.0 Public Safety and Education 
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storm event, communication is important and should be issued 
before and after major storm events to warn of the storm and 
review procedures.  These releases should include information 
about the costs of maintenance services, the impact on water 
quality and the benefits citizens receive.   
 
Road salt and other deicing agents when mixed with snow and 
ice form non-point source pollution that can infiltrate drinking 
water sources and other water bodies.  Municipalities can also 
include highway deicing practices education as part of the Pub-
lic Education and Outreach components that are a requirement 
of the EPA Phase II Stormwater Regulations. 
 

 
The Task Force generated the following general findings: 
 
6.1 Setting 
 
• Municipalities are legally responsible for providing passable 

and reasonably safe roads. 
• The largest category of impervious surfaces are roads, which 

are primarily maintained by municipalities. 
• A large number of miles of private roads exist.  These roads, 

such as those at condominium communities, are maintained 
by private companies or homeowners. 

• The Croton Watershed has a minimum impervious surface 
coverage of 6% of which 4% is paved surface and 2% is cov-
ered by structures. 

Source: Yorktown Department of Highways 

6.0 Findings 
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• A small percentage of roads have unpaved surfaces.  These 
unpaved roads generate unique water quality concerns, but 
are considered important assets to the character of the area. 

• A significant amount of impervious surfaces exists on indi-
vidual lots in the form of short driveways, tennis courts and 
patios. 

• Over 85,000 Westchester County residents rely on ground-
water supplies for drinking water; and a significant number 
live in the Croton Watershed. 

• Wildlife is attracted to road salt and deer/automobile colli-
sions are a safety concern in Westchester. 

• Snow-covered and icy roads can have a negative impact on 
the economy due to employees arriving late or failing to re-
port to work, closing of businesses and property damage.  

 
6.2 Water Quality 
 
• The Croton Watershed is an important drinking water re-

source. 
• Nonpoint source pollution in the form of stormwater runoff is 

a significant problem. 
• Road salt can infiltrate groundwater. 
 
6.3 Public Mind Set 
 
• The public lacks an understanding regarding the relation-

ship of highway deicing practices, driving safety and water 
quality. 

• The traveling public does not always understand the need to 
exercise caution or drive appropriately in snow covered and/
or slippery situations. 

• People often expect to be able to get to work/school on time 
using their vehicle during or after a snow event. 

• The public assumes that they can travel at normal speeds 
when they see black pavement following a snow event. 

 
Based on the findings presented in Chapter 6.0, the Task Force 
has developed two strategies to reduce road salt in the Croton 
Watershed.  (Recommendations are not in order of priority.) 
  

Slower Speed Campaign 
 
A. Build Local Community Leader 

Support 
Work to build a coalition of 
community leaders who can 
help raise awareness and sup-
port for your campaign.  Police 
departments and other 
branches of law enforcement, 
emergency response depart-
ments, local school principals, 
neighborhood watch programs 
and PTA groups all have an 
interest in safe neighborhood 
driving and are good places to 
start. 

 
B. Alert the Media 

Contact reporters, media 
members and local paper, 
who, based on their past work, 
might be interested in a safe-
driving rally. 

 
C. Create Visuals 

Banners, signs and other col-
orful eye-catchers can help 
motivate attendees, get atten-
tion, provide context for news 
photos and tape and help get 
the message across.  Signage 
should feature campaign mot-
tos such as “Slow Down.” 
 

D. Spread the Word Online 
Create a group e-mail recipient 
lists that includes your official 
and community group con-
tacts.  Distribute strategic up-
dates about the campaign to 
this group and encourage 
them to forward the e-mails to 
others. 
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7.1 Utilize Winter Deicing Best Management 

Practices 
 
Opportunities to improve the way snow and ice is managed ex-
ist.  By using snow and ice control best management practices, 
municipalities can improve the level of service, make roads, 
parking lots and sidewalks safer, while addressing budget is-
sues and protecting water quality. 
 
Recommendation 1.  Each municipality or organization should 
create a tiered priority system of roadway and bridge winter 
maintenance. 
 
Recommendation 2.  Each municipality or organization should 
utilize best practices for highway deicing, monitoring and re-
cord keeping. 
 
Recommendation 3.  Each municipality or organization should 
have a plan to update equipment, as budgets allow, for optimal 
highway maintenance. 
 
Recommendation 4.  Municipalities and agencies responsible 
for highway deicing should provide training for highway per-
sonnel responsible for road maintenance. 
 
Recommendation 5.  Municipalities should utilize best manage-
ment practices for highway yards storage and vehicle mainte-
nance. 
 
7.2 Create a Property Management 

Outreach Program 
 
Recommendation 6.  Develop a Regional Residential Property 
Management Program which would educate individual home-
owners about techniques that reduce the adverse impact of 
house maintenance activities on water quality.  House mainte-
nance activities include salting, and shoveling driveways and 
walkways. 
 
Recommendation 7.  Identify and compile professional property 
management best management practices into a pamphlet that 
can be used for reference by landscaping contractors and prop-
erty managers. 
 
 

7.0 Strategies to Decrease Road Salt 
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7.3 Educate the Driving Public 
 
Residents should be educated on the impacts that snow and ice 
storms have on highway safety, highway deicing practices and 
the impact that deicing techniques have on the environment.   
Two approaches have been developed to educate the public:   

• Promote change of winter driving behavior 
• Create awareness of environmental impacts of highway 

deicing techniques 
 
Recommendation 8.  Create a Winter Driving Campaign 
 
Create a campaign that builds awareness regarding the rela-
tionship between water quality, highway deicing practices and 
safe driving.   The campaign should work toward eliminating 
the expectation of black pavement during storm events. 
 
Recommendation 9.  Create Awareness of Environmental Im-
pacts of Deicing Practices 
 
Road salt and other deicing agents when mixed with snow and 
ice form a non-point source pollution that can infiltrate drink-
ing water sources and other water bodies.  Community leaders 
can help raise public awareness regarding the relationship be-
tween water quality and winter deicing practices.   Methods to 
promote awareness could include: 
 

• News coverage 
• TV ads 
• Direct mailings 
• Web sites 
• Local community bulletins  

 
7.4 Implementation Timeline 
 
Municipalities should implement the highway deicing best 
management practices recommendations of this report based on 
short-, mid- and long-term goals: 
 
Short-term goals would include practices that in the short-
term would minimally, if at all, increase the current budget 
such as: adopting a tiered priority system of roadway mainte-
nance, monitoring and record keeping and training,  
 
Mid-term goals would include the incorporation of more ex-
tensive projects into the budget for the upcoming season such 
as: developing property management and educational outreach 
programs. 
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Long-term goals would include large capital projects that sig-
nificantly increase the budget such as: purchasing new tech-
nologies and heavy equipment, and constructing truck washing 
facilities.  
 
Overall, it is suggested to have these best management prac-
tices fully implemented by the end of the latest five year 
SPDES General Permit for Stormwater Discharge from MS4s, 
GP-0-08-002. 

 
 

1. NYSDEC – Water Quality Improvement Projects 
Nonagricultural Nonpoint Source 
http://www.dec.ny.gov/pubs/4774.html 

 
 
2. East of Hudson Funds 
 
 
3. New York State Soil & Water Conservation Committee NYS 

Agricultural Nonpoint Source Abatement & Control Grant 
Program: 

      http://www.agmkt.state.ny.us/SoilWater/aem/nonpoint.html 
 
 
3. New York State Quality Community Clearinghouse: The 

Transportation Enhancements Program (Tep) – Environ-
mental Mitigation to Address Water Pollution Due to High-
way Runoff or Reduce Vehicle-caused Wildlife Mortality 
while Maintaining Habitat Connectivity 

      http://www.qualitycommunities.org/index.asp 
 
4. Shared Municipal Services Incentive Grant Program 
      http://www.dos.state.ny.us/lgss/smsi/smsihome.html 
 

 
     
 
APPENDIX—A Snow and Ice Control Maintenance Outline 
APPENDIX—B 2006 Highway Deicing Survey 

8.0 Resources and Funding Opportunities 

9.0 Appendices 
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1. See Kaushal, S., et al., Increased Salinization of Fresh Water in the Northeastern United 
States, 102 PROC. NAT’L ACAD. SCI. 13518 (Sept. 20, 2005), available at  http://www.pnas.org/
cgi/reprint/102/38/13517. 

2. See NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION (DEC), 
PHASE II PHOSPHORUS TOTAL MAXIMUM DAILY LOADS FOR RESERVOIRS IN THE 
NEW YORK CITY WATER SUPPLY WATERSHED (2000), available at http://
www.dec.ny.gov/docs/water_pdf/nycjune2000.pdf. 

3. See STROUD WATER RESEARCH CENTER, WATER QUALITY MONITORING IN THE SOURCE WATER 
AREAS FOR NEW YORK CITY: AN INTEGRATIVE APPROACH 40 (2005), available at http://
www.stroudcenter.org/research/nyproject/Yr5Report_27Oct2005.pdf. 

4. See Heisig, P.M., Effects of Residential and Agricultural LandUses on the Chemical Quality of 
Baseflow of Small Streams in the Croton Watershed, Southeastern New York. U.S. Geological 
Survey (USGS) Water-Resources Investigations Report 99-4173  (March 2000), available at 
http://ny.water.usgs.gov/pubs/wri/wri994173/WRIR99-4173.pdf. 

5. See NEW YORK CITY DEPARTMENT OF ENVIRONMENTAL PROTECTION (DEP), 2004 
WATERSHED WATER QUALITY ANNUAL REPORT, at 41, available at http://www.nyc.gov/
html/dep/watershed/pdf/dwqcar04.pdf. 

6. Id. 

7. See ENVIRONMENT CANADA, PRIORITY SUBSTANCES ASSESSMENT REPORT: ROAD 
SALTS (2000), available at http://www.hc-sc.gc.ca/ewh-semt/alt_formats/hecs-sesc/pdf/pubs/
contaminants/psl2-lsp2/road_salt_sels_voirie/road_salt_sels_voirie_e.pdf  

8. See Schueler, T., Snow, Road Salt, and the Chesapeake Bay, Center for Watershed Protection 
(2005), at 3,  available at http://www.cwp.org/rr_photos/jan05/snowandsalt.pdf. 

9. See NYS DEPARTMENT OF TRANSPORTATION, ANNUAL REPORT FOR THE SPDES 
GENERAL PERMIT FOR STORMWATER DISCHARGES FROM MUNICIPAL SEPARATE 
STORM SEWER SYSTEMS (MS4S) GP-02-02 (June 1, 2007). 

10. See KERSEY, K. AND R. MACKAY, LABORATORY AND FIELD STUDIES ON THE EF-
FECTS OF ROAD DEICING SALT ON STREAM INVERTEBRATES (1981), Snow and Ice 
Control Working Group, Institute for Environmental Studies, University of Toronto, Ontario, 
Canada. 

11. See NATIONAL RESEARCH COUNCIL, HIGHWAY DEICING: COMPARING SALT AND 
CALCIUM MAGNESIUM ACETATE (1991), Transportation Research Board Special Report 
235, available at http://gulliver.trb.org/publications/sr/sr235.html. 

12. See id. 

13. See id. 

14. See id. 

15. Transportation Association of Canada 

16. See id. 
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SNOW AND ICE CONTROL 
Highway Maintenance Guidelines 

 
 

The New York State DOT Snow and Ice Control Plan is available to all NYS Municipalities to use and/or 
adapt to their local needs. 

 
1.  Snow and Ice on ____(locality)____ municipal roads 

General Principals 
Definition of terms 
Goal 

 
2.   Preparation for Snow and Ice 

Objective 
Goal 
Methodology 

1) Rationale for Level of Response 
2) Road Classification for the purpose of snow and Ice Control 

a) Major Town Roads 
b) Minor Town Roads 

3) Locations the Require Special Considerations 
4) Plowing Capabilities of Snow and Ice Trucks 
5) Spreading Capabilities of Snow and Ice Trucks 
6) Other Equipment Capabilities 

a) Loading Equipment 
b) Graders 
c) Snow blowers 
d) Lightweight equipment 

7) Equipment Readiness 
8) Personnel Readiness 
9) Facilities and Stockpiles 
10) Weather Information 

a) Private Weather Forecasting Services 
b) Internet Weather Information 
c) Knowledge, Experience and Communication with locations 

in the storm path 
d) Other sources of Weather Data 

11) Operation Plan 
(Appendix A) 

 
Storm Watch 

Objective 
Goal 
Methodology 
Storm Manager 
Supervision and Preparedness 
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Snow Control 
Objective 
Goals 

1) Snow Control Goals – Regular Level of Service 
2) Snow Control Goals – Modified Level of Service 

c. Snow Control Methodology 
1) Preparation for Snow Control Operations 
2) Snow Plowing Procedures 

a) General Procedures 
Two Lane Traffic 
ii) One Lane Traffic 
iii) Three and Four Lane Traffic 
iv) Plowing of Intersections 
v) Plowing of Shoulders 
vi) Plowing of Roundabouts and Traffic Circles 
vii) Plowing Back and Benching 
viii) Removal of Snow from Special Areas 

a. General 
b. Bridges 
c. Banked Curves 
d. Ditches and Culverts 
e. Closed Drainage Systems (Catch 

Basins/pipes) 
f. Concrete Barriers (non-bridges) 
g. Roundabouts 
h. Snow Removal from Municipal/Commercial 

Areas 
i. Snow Control During Blizzard and White-

out Conditions 
3) Record Keeping and Monitoring 

 
Ice Control 

General 
Objective 
Goal 
Methodology 

 Ice Control Methods 
1) Anti-icing 
2) De-icing 
3) Delayed Treatment 
4) Temporary Friction Improvement 

Preparation for Ice Control Operations 
General Principals of Effective Ice Control 

                  1) Prevent Pack 
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2) Chemical Treatment 
g. Materials Used for Ice Control 

1) General 
2) Salt (Sodium Chloride or Rock Salt) 
3) Treated Salt 
4) Calcium Chloride 
5) Abrasives (Sand) 

h. Guidelines for the Use of Salt 
1) General Considerations 
2) Application Rate Guidelines 
3) Spreading Patterns – Salt (Solid) 
4) Spreading Speed 

Guidelines for the Use of Abrasives 
Mixing Salt with Abrasives 
Guidelines for Pre-Wetting Salt 
Guidelines for Anti-Icing with Liquids 
Special Considerations in Ice Control 

1) General 
2) Time of Day 
3) Traffic Volume 
4) The No Treatment Situation 
5) Spot Treatments 
6) Treatment of Drifts and Blow-overs 
7) Hard Pack 

Spreading Equipment and Calibration 
New Technologies – (see appendix E) 

 
Stockpiling and Storing Chemicals and Abrasives 

Objective 
Goal 
Methodology 

1) Sites for Stockpiling and Storing Chemicals and Abrasives 
a) Preliminary Investigation 
b) Site Characteristics 

i) Highway Access 
ii) Drainage 
iii) Size 
iv) Storage Access 
vi) Lighting 
vii) Ventilation 
viii) Housekeeping 

Guidelines for Storing Salt 
Guidelines for Storing Liquid Chemicals 
Guidelines for Storing Abrasives that Contain Chemicals 
Guidelines for Managing Untreated Stockpiles of Abrasives 
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h. Stockpiling and Mixing Salt Chemicals with Abrasives 
 

Snow Stake Installation 
Objective 
Goal 
Methodology 

 
Maintaining the Capability of Drainage Features 

Objective 
Goal 
Methodology 

1) General 
2) Closed Drainage Systems 
3) Open Drainage Systems 
 Structures 
 Thawing Drainage Structures 

 
Passive Snow Control 

Objective 
Goal 
Methodology 

1) General 
 Snow Fence 
 Shelterbelts (Living Snow Fences) 

 
Appendix 

A.  Operational Plan Outline 
B.  Definitions, Handling Chemicals and Equipment Checklist 
C.  Application Rates 
D.  Abrasives – Snow and Ice Control Specifications 
       (See NYS DOT Snow and Ice Control Plan for Appendix a thru d) 
E.  Links - New Technologies 
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1. Introduction 
 
The purpose of the Croton Watershed 2006 Winter 
Highway Practices Survey (the Survey) is to up-
date and expand upon the Croton Plan’s 2001 
Highway, Road and Housekeeping Practices win-
ter deicing section.  The survey will provide 
greater detail in regards to deicing practices in the 
watershed, document changes occurring in the last 
five years and be used to identify and share effec-
tive practices and potential improvements. 
 
The Northern Westchester Watershed Committee 
and Westchester County generally agree that: 
• Road salt is harmful to the environment; 
• Alternative deicing materials can be costly and 

have potentially negative impacts; and 
• Motorists want black/dry pavement. 
 
During the winter season, municipalities strive to 
keep roadways clear so business and travel can 
continue relatively unhindered.  However, exces-
sive winter road maintenance practices can poten-
tially have negative effects on our environmental 
resources, including our water supplies.  Fortu-
nately, municipalities can take steps to minimize 
environmental impacts which can also reduce 
costs associated with winter maintenance opera-
tions. 
 
A. Regulatory Controls 
 
Familiarity with NYC DEP Watershed Rules and 
Regulations is important for highway officials to 
ensure that regulated activities are handled in ac-
cordance with the provisions.  Within these Rules 
and Regulations there are provisions which are 

directly relevant to road, highway and housekeep-
ing practices.  These provisions include activities 
such as: 
 
• Snow disposal and storage facilities 
• Use of winter highway maintenance materials 
• Vehicle washing facilities 
 
The United States Environmental Protection 
Agency (EPA) promulgated Phase II stormwater 
regulations as required by the Clean Water Act.  
The Phase II regulations require all municipalities 
in Westchester County to obtain coverage under a 
State Pollution Discharge Elimination System 
(SPDES) general stormwater permit through the 
development of a stormwater management plan.  
At a minimum, the twelve Croton Watershed mu-
nicipalities will be required to develop a detailed 
stormwater management plan, which addresses 
the following six minimum control areas: 
 
1. Public outreach and education 
2. Public involvement and participation 
3. Illicit discharge detection and elimination 
4. Construction site stormwater runoff control 
5. Post-construction stormwater management 
6. Pollution prevention, or “good-housekeeping” 

for municipal operations 
 
Unlike most SPDES permits, which set pollutant 
discharge loading limits, the MS4 general permit 
takes a “best management practice” (BMP) ap-
proach.  This approach provides for flexibility in 
developing local stormwater management pro-
grams with locally defined controls, measurable 
goals, timelines and performance targets. 
 

1 
WCDP 12-06 
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Land Use ACRES  PERCENT  

Residential 1,349 55% 

Commercial/Office 466 19% 

School/Institution 208 9% 

NYC Watershed 93 4% 

Parks & Conservation 93 4% 

Horse & Agriculture 81 3% 

Public Utility/Parking 56 2% 

Undeveloped 41 2% 

Private Recreation 26 1% 

Municipal Non-Park 22 1% 

Total 2,434 100% 

Table 1-1. Paved Surfaces on Tax Parcels by Land Use 

Paved impervious surface coverage in the water-
shed is only 4% and roads are the largest category 
of impervious surfaces.  Additional impervious 
surfaces include short driveways, tennis courts 
and patios that are not included in our data.  Half 
of the total paved surfaces are located in right of 
way and the other half are located on tax parcels. 
 
Impervious surfaces do not generate pollution, but 
aid in contributing to hydrologic changes that de-
grade water quality, prevent natural pollutant 
processing in soil and serve as an efficient convey-
ance system transporting pollutants, such as road 
salt, into waterways via stormwater runoff.   
 

B. Croton Watershed 
 
The Croton Watershed is a major part of West-
chester County encompassing 177 square miles, 
40% of the county's total land area of 450.5 square 
miles. The watershed includes all of north-central 
and northeast Westchester extending into all or 
portions of ten municipalities and ten school dis-
tricts. The land use is diverse and includes 12 
hamlets of varying size and two larger 
“downtowns.” 
 
There are over 3,000 lane miles of roads in the 
Croton Watershed.  The miles of private roads, 
which includes large communities such as Heri-
tage Hills, are not documented.  See Figure 1-1. 
 
Road Lane Miles: *does not include private roads 
• Over 3,000 lane miles (lm) of road* 
• 2,080 lm owned by municipalities 
• 900 lm owned by state 
• 60 lm are unpaved  
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Impervious Surface Acres  % of Total  

Paved Roads 2,801 57.7% 

Unpaved Roads 129 2.6% 

Paved Driveways 1,197 24.2% 

Public Sidewalks 45 0.9% 

Paved Parking 772 15.6% 

Total 4,944 100.0% 

Table 1-2.Transportation Related Impervious Surfaces 

C. 2001 Highway Reporting Summary 
 
The 2001 Highway Report identified that most 
local highway departments use a mix of sand and 
salt on local roads, while all  NYSDOT roads re-
ceive 100% salt.  Based on information provided 
by the highway superintendents, the consistency 
of salt and sand mixtures and application rates 
varies widely from town to town.  If a municipal-
ity uses a sand and salt mixture on local roads, 
NYSDOT requires the municipality to keep sepa-
rate material stock piles and separate equipment 
for work conducted on state roads. 
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Harrison, Mt. Kisco, New Castle, North Castle, 
Pound Ridge and Yorktown use 100% of their own 
forces for winter maintenance.  Bedford, Cort-
landt, Lewisboro, North Salem and Somers also 
use their own forces, but contract between 5 and 
15% of their total forces with a private sector.  Mt. 
Pleasant contracts 20% of their total forces with 
other government. 
 
Mt. Pleasant, North Castle, Pound Ridge, Somers 
and Yorktown track costs for each storm.  North 
Castle ties the information to specific segment lo-
cations and both North Castle and Pound Ridge tie 
the information to specific routes.  Yorktown is the 
only municipality that uses GIS for highway prac-
tices. 
 
Three municipalities, Bedford, Cortlandt and 
Yorktown maintain more than 300 lane miles, and 
have the largest land area, each spanning more 
than 22,000 acres.  Lewisboro, New Castle and 
North Castle maintain between 200-300 lane 
miles, and the remaining towns maintain less 
than 200 lane miles.  See Table 2-1. 
 
3. Management 
 
Each municipality communicates with highway 
maintenance trucks using cell phones, Nextel or 2-
Way radios.  Cortlandt , Lewisboro and North Cas-
tle report experiencing significant problems, such 
as dead spots in certain areas, with communica-
tion methods.  See Table 3-1. 
 
Cortlandt, Harrison, Mt. Kisco, New Castle, and 
North Castle report winter road conditions.  Cort-

2. Highway Deicing 2006 Survey  
 
All twelve NWWC municipalities responded to the 
2006 Survey.  
 
Seven municipalities have written snow and ice 
plans for winter maintenance.  Harrison follows 
established snow removal routes.  North Castle 
follows the NYSDOT Regulation.  Bedford, North 
Salem, Pound Ridge, and Yorktown have devel-
oped their own internal policies.   

Figure 1-1.  State, County. Local and Private Roads in the Croton Watershed 
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Municipality Bedford Cortlandt Harrison Lewisboro Mount Kisco Mount Pleasant 

Population  18,133 38,467 24,154 12,324 9,983 43,221 

Acreage 25,334 22,230 11,109 18,740 1,980 15,420 

LANE MILES MAINTAINED 
Local 240 324.2  192 52 126 

County 10     6 

State 13.5 10.28    1 

Dirt Roads 48 1.96  26   

Private/189 
Roads/
Undedicated 

 3.21     

Total 311.5 339.65  218 52 133 
       

Municipality New Castle North Castle North Salem Pound Ridge Somers Yorktown 

Population 17,491 10,849 5,173 4,726 18,346 36,318 

Acreage 15,032 16,740 14,857 14,795 20,564 25,249 

LANE MILES MAINTAINED 
Local 200 188 88 130 113.48 400 

County 20 15 22 6   

State 60 56 48  30.03  

Dirt Roads   24 3   

Private/189 
Roads/
Undedicated 

      

Total 280 259 182 139 143.51 400 

Table 2-1.  Municipal Characteristics and Lane Miles Maintained 
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landt reports to the Town Supervisor, Mt. Kisco 
reports to the Village Manager, and North Castle 
reports to schools and anyone calling on the phone. 
 
All municipalities, except Mt. Kisco, utilize plow 
routes.  See Table 3-2. 
 
All municipalities answered that their Depart-
ment Head, Highway Superintendent or General 
Foreman determines the application rate for 
chemical deicers or abrasive/deicer mixtures in a 
given storm, except for Mt. Kisco and New Castle 
who let their drivers determine the application 
rate. 
 
Weather, temperature, amount of snow, type of 
precipitation, air pressure, time of day, snow rate 
and weather conditions after the storm are the 
various indicators used to determine the applica-
tion rate. 
 
Seven municipalities have computerized spreader 

 Bedford Cortlandt Harrison Lewisboro Mt. Kisco Mt. Pleasant 

Nextel Yes Yes Yes  Yes Yes 

Cell Phones Yes Yes   Yes Yes 

2-Way Radios Yes Yes  Yes  Yes 

 New Castle North Castle North Salem Pound Ridge Somers Yorktown 

Nextel Yes Yes  Yes Yes Yes 

Cell Phones  Yes    Yes 

2-Way Radios Yes Yes Yes Yes Yes Yes 

control or data systems in place.  Cortlandt has 
three and reports that it is difficult to control the 
men.  Lewisboro has one, Mt. Pleasant has ten, 
New Castle has six, North Castle has three, So-
mers has one and Yorktown has four.  Pound 
Ridge has two, but states that they have had prob-
lems with improper installation of the Dickey John 
wiring.  See Table 3-3. 
 
4. Clean-Up Plans 
 
Clean-up plans varied for each municipality.   
 
Bedford’s roads are plowed if forecast for tempera-
ture is above freezing.  After the storm, little or no 
salt is applied. 
 
Cortlandt cleans to black pavement, unless the 
sun is out, and then opens up all major intersec-
tions, parking lots and sidewalks. 
 
Harrison cleans roads by service level, first pri-

Table 3-1. Types of communication. 

Archived File - May Not Be ADA Compliant



7 
WCDP 12-06 

Municipality Bedford Cortlandt Harrison Lewisboro Mt. Kisco Mt. Pleasant 

Plow routes? Yes Yes Yes Yes No Yes 

Determination: Truck size 
Geographic 

breakdown of 
Town 

Pre-determined 
routes 

Lane miles - 
Lake areas  Town sectioned 

into grid 

Dynamically alterable ? No Yes No No No Yes 

Change factors:  Depends on 
breakdowns 

Equipment 
breakdown or 
severe condi-

tions 

   

Municipality New Castle North Castle North Salem Pound Ridge Somers Yorktown 

Plow routes? Yes Yes Yes Yes Yes Yes 

Determination: Mileage, geography and 
population 

Lane miles, dis-
tance from ga-

rage. 

Department 
work sessions 

Section of Town 
cut to 8 routes 

By size and 
amount of vehi-

cles 

Breakdown of 
town 

Dynamically alterable? Yes No, unless truck 
breaks Yes No Yes No 

Change factors: 
Discretion and storm 

conditions, equipment 
breakdowns 

 
Storm severity 
and truck break 

downs 
 No answer  

Table 3-2. Types of plow routes. 
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mary, secondary and finally tertiary roads.  
Schools, police stations, hospitals and the Harri-
son Volunteer Ambulance Corps (HVAC) are 
cleared in conjunction with the primary roads. 
 
Lewisboro pushes back all areas.  They remove 
where needed with louden (?) and check for areas 
needing more deicer. 
 
Mt. Kisco cleans downtown and hauls the snow 
away. 

Mt. Pleasant salts up to 1 inch of snow or ice and 
plows when levels reach 1.5 inches until the end of 
the storm.  All trucks are empties, cleaned, 
washed and checked over for repairs, then stored 
back in the garage. 
 
North Castle first opens the center of the road, 
then widens the road to the curb, cleans the inter-
section and cul-de-sacs, and finally applies mate-
rial if needed. 
 

SPREADERS Bedford Cortlandt Harrison Lewisboro Mount Kisco Mount Pleasant 

Tailgate    3   

Centerline 10   9 7 19 

Other 9 23 V Box 20 Plow and 
Dumps    

SPREADERS New Castle North Castle North Salem Pound Ridge Somers Yorktown 

Tailgate  8    4 

Centerline 25 17 15 8 5 56 

Other     11 Slid in V-Body  

Capacity 1-12 feet  6 yards 5 yards  7-15 feet 6-10 miles 

Capacity 8-10 yards 2-10 yards 6-14 feet 100-1200 8.25  

Table 3-3. Spreader capacities. 
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Pound Ridge uses sand because of land that is 
owned by Connecticut Water Company; there-
fore, their clean-up involves catch basin clean-
ing and road sweeping. 
 
Somers plows their roads if the temperature 
forecast is above freezing.  After the storm they 
use little to no salt.   
 
5. Skill Distribution 
 
Two municipalities, Cortlandt and Mt. Pleas-
ant, stated that skill distribution or annual 
turnover is a problem to performing winter op-
erations. 
 
Most municipalities have a larger percentage 
of staff that is at the Masters level (10+ years) 
compared to the number of staff at the Journey 
level (5<10 years) and Entry level (0<5 years).  
See table 5-1. 
 
Bedford, Harrison, North Castle, North Salem, 
Pound Ridge and Yorktown indicated that 

Table 3-4. Truck capacities. 

All-liquid truck 
capacity(ies) 
[Gallons/Truck] 

Bedford Cortlandt Harrison Lewisboro Mt. Kisco Mt. Pleasant 

1,250 150-160 50   None 750 

New Castle North Castle North Salem Pound Ridge Somers Yorktown 

 1200 and 250  140 3-1050 and 2-525 22,000 

Archived File - May Not Be ADA Compliant



10 
WCDP 12-06 

their snow plan includes dealing with winter 
storms categorized as a disaster; i.e. beyond the 
capability of their agency; five of which stated that 
this has changed in the past five years. 
 
All municipalities, but Harrison, provide or re-
quire training for deicing practices.  Most training 
is provided in-house with some towns supplement-
ing the in-house training with outside training 
such as with risk management associates, the 
WCAMPWA society, loss prevention providers, 
Cornell Local Roads Program, or other govern-
ment. 
 
Only North Castle and Somers utilize temporary 
snow fences. 
 
A variety of resources are used for weather fore-
casts and highway conditions. 
 
• Internet resources included: Fleetweather 

(www.fleetweather.com), DTN Meteorlogix 
(www.meteorlogix.com), Accuweather.com, In-
tellicast (www.intellicast.com), and Universal 

Table 5-1. Skill distribution 

Municipality Bedford Cortlandt Harrison Lewisboro Mt. Kisco Mt. Pleasant 
Entry (0<5 years) 9 10 16 4 4 2 
Journey (5<10 years) 8 20 21 3 6 7 

Master (10+ years) 23 20 29 9 7 8 
Municipality New Castle North Castle North Salem Pound Ridge Somers Yorktown 
Entry (0<5 years) Few 6 2  2 15 
Journey (5<10 years)  2 3  5 24 
Master (10+ years) Most 22 10  12 58 
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Weather (www.univ-wea.com). 
• Television resources included: The Weather 

Channel and News12. 
• Other resources included the Westchester 

County alert e-mail, Weather Alert via fax, ra-
dar and phone calls. 

 
6. Equipment 
 
Seven municipalities calibrate their spreaders.  
Cortlandt and Mt. Kisco calibrate after each 
storm.  Mt. Pleasant, New Castle, North Castle, 
Pound Ridge and Yorktown calibrate yearly.  Cort-
landt, Lewisboro, Mt. Pleasant, North Castle and 
Somers indicated that they would like training in 
calibration.   
 
Nine municipalities have successfully introduced 
new plow or cutting edge components.  Cortlandt 
introduced carbide plow blades and vehicle pre-
wetting systems.  Harrison began magnesium 
chloride application.  North Castle added a center-
line spreader and the use of salt brine.  Somers 
tried 3 wing plows.  Mt. Kisco, New Castle, Pound 
Ridge, and Yorktown introduced carbon tipped 
blades.  Mt. Pleasant switched from steel to both 
carbide and rubber blades. 
 
There were a range of answers to suggestions of 
future greatest improvements.  They included 
automatic trucks and computerized equipment, 
reduction of waste and excess salt by employing 
spreader controls and operation training, pre-
treating earlier, heated roads, more man power, 
bigger snow removal budget, better salt deliveries, 
better record keeping, using liquids, and creating 
public awareness and education. 

7. Materials 
 
Municipalities who mix their materials on-site 
outdoors are : Bedford, New Castle, North Castle 
and Somers. 
 
Municipalities who mix their materials on-site in-
doors are : Cortlandt, Harrison, Lewisboro, North 
Salem, Pound Ridge and Yorktown. 
 
Mt. Kisco receives pre-mixed material and Mt. 
Pleasant uses all three means. 
 
For a complete list of all storage facilities and deic-
ers and chemicals used by each municipality, 
please refer to Table 7-1 and 7-2, respectively. 
 
8. Final Comments 
 
Mt. Pleasant and Yorktown are the two communi-
ties who refer to the Westchester County Highway 
Deicing Storage and Application Methods Best 
Management Practices Manual. 
 
Harrison and North Castle indicated that it needs 
updating.  Cortlandt, Mt. Kisco, and North Salem 
admit that their copy sits on the shelf.  The re-
maining towns either have not heard of it or do not 
have a copy. 
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 Bedford Cortlandt Harrison Lewisboro Mt. Kisco Mt. Pleasant 

Construction 3 Salt Bins Salt dome Salt dome Concrete/Wood Round Concrete building 

Materials Stored Salt Salt   Salt Salt and MgCl Salt Salt/Sand 
Flooring Surface Blacktop Concrete Asphalt Concrete Cement Asphalt 
Capacity 300 Tons 5,600 Tons 2,500 Tons Good 1,500 2,000 
Age 1 year 10+ years 2 years 18 years 15 years 7 years 

Construction 1 Salt Dome   Sand shed     Garage Bay 

Materials Stored Salt   Sand     Brine 
Flooring Surface Blacktop   Concrete     Concrete 
Capacity 800 Tons   500 Yds     3,000 
Age 20 years   2 years     10 years 

Construction 1 Salt Bin   Salt Shed       

Materials Stored Salt   Salt       
Flooring Surface Blacktop   Concrete       
Capacity 200 Tons   1,000 Tons       
Age 35 Years   20 years       

Construction             

Materials Stored             
Flooring Surface             
Capacity             
Age             
Outdoor storage 1           
Materials Stored Sand/Salt           
Flooring Surface Blacktop           
Capacity 100 yds           
Covering Yes           
Outdoor storage             
Materials Stored             
Flooring Surface             
Capacity             
Covering             
Outdoor storage             
Materials Stored             
Flooring Surface             
Capacity             
Covering             

Table 7-1. Storage Facility 
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 New Castle North Castle North Salem Pound Ridge Somers Yorktown 

Construction Salt Dome Dome Wood Salt Dome Concrete wood roof Pole barn with Lean-to 
type of salt shed Barn 

Materials Stored Salt/Sand Salt Sand/Salt Salt Salt Salt 
Flooring Surface Asphalt Black Top Concrete Black Top Concrete/Asphalt Concrete 
Capacity 5,000 Tons 1,400 Ton 400 Tons 3,000 Tons 1100 6,000 
Age 2 years 19 years 11 years 30 years 15 years 18 years 

Construction   Dome   Concrete wood roof   Barn 

Materials Stored   Sand and Salt   Sand/Salt   Salt 
Flooring Surface   Black Top   Black Top   Concrete 
Capacity   2,000 Ton   2,000 Tons   5,000 
Age   12   15 years   15 years 

Construction   Tank       Dome 

Materials Stored   MgCl       Salt 
Flooring Surface   Plastic       Concrete 
Capacity   2,000 Gallons       12,000 
Age   13        6 years 

Construction   Salt Tank         

Materials Stored   Salt brine         
Flooring Surface   Plastic         
Capacity   10,000 Gallons         
Age   New 2007         
Outdoor storage         Liquid   
Materials Stored         Caliber M2000   
Flooring Surface         Poly Tank   
Capacity         6,000 Gallons   
Covering         Poly Tank   
Outdoor storage         Liquid   
Materials Stored         Salt Brine   
Flooring Surface         Poly Tank   
Capacity         12,000 Gallons   
Covering         Poly Tank   
Outdoor storage         Liquid   
Materials Stored         Ice Stop   
Flooring Surface         Poly Tank   
Capacity         2,500 Gallons   
Covering         Poly Tank   

Table 7-1. Storage Facility, continued 
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 Bedford Cortlandt Harrison Lewisboro Mt. Kisco Mt.Pleasant 

Deicers/chemicals Quantity 

Sodium chloride/
Road Salt Yes 6,500 Tons 6000-8000 tons 2,871 Tons Yes  

Salt brines Yes     3,000 Gallons 

Calcium magnesium 
acetate (CMA) Yes      

MgCl  8,000 Gallons 1500 gallons 2,709 Gallons   

Calcium Chloride Yes 3,000 Gallons    Very little 

Ice Stop IC 2000      5,000 Gallons 

Ice Ban     Yes  

Caliber       

Sand Yes  150 tons   500 Tons 

Other Liquid Salt   6,061 Gallons   
Envirobrine   

Corrosion inhibitors Yes No No No No No 

If yes, describe.       

Abrasives (sand) Yes No Yes No Yes Yes 

If no, explain why.  Clean-up costs     

Table 7-2. Materials 
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 New Castle North Castle North Salem Pound Ridge Somers Yorktown 

Deicers/chemicals Quantity 

Sodium chloride/
Road Salt Yes 3,500 Tons  1,500 Tons 3,000 Tons  

Salt brines  Starting 07/08 
Season   30,000 Gallons Yes 

Calcium magnesium 
acetate (CMA)       

MgCl Yes 2,500 Gallons Yes    

Calcium Chloride   Yes    

Ice Stop IC 2000     5,000 Gallons Yes 

Ice Ban       

Caliber   Yes  24,000 Gallons  

Sand  1,000 yrds Yes 2,500 Tons   

Other    6,000 Gallons 
Envirobrine   

Corrosion inhibitors Yes  No No Yes Yes 

If yes, describe.     Corrosion inhibitors are in 
Caiber and Icestop  

Abrasives (sand) Yes Yes Yes Yes No No 

If no, explain why.     Occasionally with ice  

Table 7-2. Materials, continued. 
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Bedford Cortlandt Harrison Lewisboro 

Andrew Rosafort Kathleen Burleson Robert G. Wasp, PE Peter Ripperger 

Road Foreman Director of Env. Services Commissioner of Public Works Superintendent 

914-666-7669 914-737-0100 914-670-3102 914-763-3166 

Highway@BedfordNY.info Kathleenb@townofcortlandt.com rwasp@harrison-ny.gov highway@lewisborogov.com 

Mt. Kisco Mt.Pleasant New Castle North Castle 

Peter Scala Lewis Johnson Anthony Vaccaro Craig Useted 

Highway Foreman Superintendent Commissioner of DPW General Foreman 

914-666-8193 914-769-1045 914-238-3968 914-273-3561 

highway@mountkisco.org ljohnson@mtpleasantny.com dpw@town.new-castle.ny.us cncastlehighway@optonline.net 

North Salem Pound Ridge Somers Yorktown 

Drew Outhouse Bill Schelling Thomas E. Chiaverini Eric DiBartolo 

Superintendent of Highways Highway Superintendent Highway Superintendent Superintendent of Highways 

914-669-5310 914-764-5690 914-232-4848 914-962-5781 

highway@northsalemny.org prhway@aol.com, 
prhway@optonline.net tchiaverini@somersny.com edibartolo@yorktownny.org 
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Figure 1-10. Highway Officials. 
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WESTCHESTER COUNTY  
DEPARTMENT OF PLANNING 

432 Michaelian Office Building, 148 Martine Avenue 
White Plains, New York  10601 

Tel: 914.995.4400  -  Fax: 914.995.3780 
On the web at www.westchestergov.com/planning 
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