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 Executive Summary 

A. INTRODUCTION 

Orange County has undergone a period of tremendous growth over the past thirty years as it has 
been transformed from a predominantly rural environment to a mixed suburban, rural and, in 
places, urban setting that has become a part of the greater New York metropolitan area. The 
Towns and Villages in the southeastern portion of the County are at the leading edge of the 
development cycle. These communities have become the logical place to settle for people and 
businesses moving away from the older, more densely developed areas of downstate New York. 
As more people move into this area, the demand for the roadways, schools, and infrastructure 
will also increase. One of the most visible impacts of this increased demand is traffic congestion. 
With segments of the main thoroughfares already operating at or above their design capacity, the 
growth projections and the subsequent effect on the transportation systems are major concerns 
for both the residents, businesses, and elected officials in these municipalities.  

B. PROJECT EVOLUTION AND STAKEHOLDERS 
In 1998 a grass roots Traffic Task Force was formed focusing on traffic congestion in the 
Monroe-Woodbury area and the types of regional, inter-municipal, solutions that could be 
advanced to address these issues. The Task Force consisted primarily of elected officials and 
planning and zoning board members representing the Towns of Monroe and Woodbury, as well 
as from the Villages of Harriman, Kiryas Joel, and Monroe. Meeting on a monthly basis, the 
Traffic Task Force discussed potential transportation improvement measures and land use 
controls that could be initiated to help preserve the area’s unique character and maintain the 
quality of life that makes this portion of Orange County such an attractive place to live and do 
business. Responsible development and smart growth became important issues. 

Building from the Task Force’s work, Orange County and New York State Department of 
Transportation agreed to sponsor and fund unique, new research. The Southeastern Orange 
County Traffic and Land Use Study involves a detailed analysis of traffic conditions on the 
state-owned corridors in the area including Route 17, Route 17M, Route 208, Route 32, and the 
heavily traveled Route 17/6/32 interchange area (see Figure S-1). The study also evaluates 
potential solutions that include modifications to the New York State Thruway and County Route 
105 as well as improvements to transit and pedestrian operations and the provision of multi-
modal transportation centers. 

A number of goals were established as part of this Federally funded study including: 

• Determining the current operational characteristics and deficiencies of the transportation 
system;  

• Forecasting future conditions of the transportation system;  
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• Recommending improvements to enhance the efficiency and safety of the transportation 
system;  

• Developing and recommending sustainable development guidelines that are compatible 
with and help preserve the capacity of future transportation improvements;  

• Building a consensus for proposed transportation improvements and sustainable 
development through public forums.  

C. STUDY FINDINGS 

LAND USE PATTERNS AND TRENDS 

The most intense development in Orange County in recent years has been concentrated in the 
southeastern portion of the county, particularly near the New York State Thruway and Route 17. 
In addition, there has been a significant increase in residential subdivision and commercial 
development in the Towns of Monroe, Woodbury, and Blooming Grove although Monroe and 
Woodbury have seen significantly more recent development than Blooming Grove. The Villages 
of Monroe and Harriman are older centers, and although mostly built-out under current zoning 
rules, have experienced the impacts of increased traffic as a result of growth in the adjacent 
municipalities. The rapid growth of the Village of Kiryas Joel over the past two decades into a 
new community has also added new population to the area.  
 
The growth in population that the southeastern portion of the county has experienced in recent 
decades has resulted in a substantial boom in commercial development along the Route 17 
corridor. Woodbury Common is a regional retail center that has served as an anchor for other 
new retail construction around Routes 32 and 17. Subsequently, undeveloped land in this area 
has been increasingly developed for retail and commercial uses as market demand has increased. 
Southeastern Orange County still has large tracts of open space, as well as numerous tracts of 
undeveloped, forested, and wetland properties. Demand for residential property has led to new 
construction in the remaining countryside. 

CURRENT TRAFFIC PATTERNS 

The Southeastern Orange County study area is connected to other parts of Orange County and 
the rest of New York State via an established regional highway network that converges at its 
towns of Woodbury and Harriman. The New York State Thruway (I-87), as the primary north-
south highway in the area, connects regionally to adjacent counties and points east of the 
Hudson River. Access to I-87 is provided via its Woodbury/Harriman toll interchange at Exit 16, 
which feeds west directly into the limited access Quickway (overlap of State Route 17 and US 
Route 6) and connects to State Route (SR) 17 and SR 32 via interchange ramps. Due to the rapid 
population and economic growth over recent years, travel to and from the area has increased, 
both in volume and in average distance. On a typical weekday, commuter travel generally peaks 
southbound in the morning and northbound in the evening. On the weekends, directional travel 
is more homogeneous, with significant peaking of traffic volumes along SR 17/32 near the 
Thruway interchange. This condition is attributed mainly to the continual growth of destination 
retail activities from Woodbury Common, the newly opened Woodbury Center and others in the 
area. 

Traffic data were collected along three key corridors in fall 2002 to assess existing traffic 
conditions within the study area. A combination of automatic traffic recorder (ATR) and manual 
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counts were conducted to formulate existing peak hour traffic volumes along SR 17/32 between 
SR 17M and Ridge Road, SR 17M between SR 17 and SR 208, and SR 208 and County Route 
(CR) 105 between CR 44 and Bakertown Road. Based on the collected data, the weekday 7:30 
to 8:30 AM and 5:00 to 6:00 PM, and the Saturday noon to 1 PM peak hours were selected for 
analysis. These hours represent the typical peak commuter and weekend travel periods within 
the study area. The Synchro 5 Traffic Signal Coordination Software, which was developed based 
on the 2000 Highway Capacity Manual (HCM) methodologies, was used to evaluate individual 
analysis locations and provide simulations of peak hour traffic flows along each of the above 
corridors. 

Of the three study area corridors, traffic volumes are the highest along SR 17/32, with peak bi-
directional hourly volumes nearing 2,800 vehicles, and lowest along SR 17M. On a typical 
weekday, directional peaking generally occurs southbound in the morning and northbound in the 
evening. Along SR 17M, which has more of an east-west alignment, weekday traffic is heavier 
eastbound towards SR 17 in the morning and westbound towards SR 208 in the evening. 
Weekend traffic is more homogeneous in both north-south and east-west directions.  

Operational characteristics reflecting the travel conditions at individual intersections along the 
Route 17/32 corridor were summarized based on analysis results from the Synchro simulation of 
existing peak hour traffic. These results indicate how existing peak hour volumes compare to 
roadway capacities, the amount of average vehicle delays at intersection controls, and the levels 
of service of specific lane groups, approaches or intersections. Level of Service (LOS) is 
categorized from A through F. LOS A and B signify good operating conditions with minimal 
delay. At LOS C, the number of vehicles stopping is higher, but congestion is still fairly light. 
LOS D describes a condition at which congestion levels are more noticeable and individual 
cycle failures (motorists having to wait for more than one green phase to clear the intersection) 
at signalized intersections can occur or available gaps for minor street movements at 
unsignalized intersections are diminished. Conditions at LOS E and F reflect poor service levels, 
where cycle breakdowns are frequent or extended waits are needed for one or more turning 
movements. Under ideal suburban settings, the boundary between LOS C and LOS D is 
generally considered the threshold of acceptable operations. 

Existing Levels of Service within each of the study area corridors are summarized in Tables S-1. 
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Table S-1
2002 Existing Levels of Service – SR32 Signalized Intersections

AM Peak Hour PM Peak Hour Saturday Peak Hour 
Cross Street Dir 

Move Delay 
(sec) LOS Move Delay 

(sec) LOS Move Delay 
(sec) LOS

CR 105 

EB 
NB 
SB 

 

LR 
LT 
TR 
Int. 

29.7 
4.2 
7.5 
9.5 

C 
A 
A 
A 

LR 
LT 
TR 
Int. 

29.4 
6.8 
4.8 
8.6 

C 
A 
A 
A 

LR 
LT 
TR 
Int. 

34.5 
8.7 
6.0 

11.1 

C 
A 
A 
B 

Smith Clove 
Road 

WB 
NB 
SB 

 

LR 
TR 
LT 
Int. 

20.7 
8.0 

11.7 
12.7 

C 
A 
B 
B 

LR 
TR 
LT 
Int. 

35.6 
48.2 
53.7 
48.1 

Da 
Du 
Du 
Du 

LR 
TR 
LT 
Int. 

21.0 
12.1 
9.1 

12.5 

C 
B 
A 
B 

Woodbury 
Common North 

WB 
NB 
SB 

 

LTR 
LTR 
LTR 
Int. 

55.3 
2.0 
4.2 
4.3 

E 
A 
A 
A 

LTR 
LTR 
LTR 
Int. 

52.2 
2.9 
6.7 

10.4 

Du 
A 
A 
B 

LTR 
LTR 
LTR 
Int. 

55.5 
24.4 
15.2 
23.2 

E 
C 
B 
C 

Woodbury 
Common South 

EB 
WB 
NB 
SB 

 

LR 
LR 
T 
T 

Int. 

49.6 
47.8 
5.8 
5.5 
8.4 

Du 
Du 
A 
A 
A 

LR 
LR 
T 
T 

Int. 

50.8 
45.8 
13.2 
11.3 
18.7 

Du 
Du 
B 
B 
B 

LR 
LR 
T 
T 

Int. 

52.8 
45.1 
10.7 
13.6 
16.0 

Du 
Du 
B 
B 
B 

SR 17 WB Off 
Ramp / Nininger 

Road 

EB 
WB 
NB 
SB 

 

LR 
LTR 
LT 
TR 
Int. 

82.1 
73.9 
11.9 
13.8 
32.0 

F 
E 
B 
B 
C 

LR 
LTR 
LT 
TR 
Int. 

76.5 
116.6 
6.7 

20.9 
44.1 

E 
F 
A 
C 
Da 

LR 
LTR 
LT 
TR 
Int. 

129.1 
57.5 
16.4 
16.7 
33.2 

F 
E 
B 
B 
C 

SR 17 EB On/Off 
Ramps 

EB 
NB 
SB 

 

LTR 
TR 
LT 
Int. 

34.3 
44.4 
81.2 
60.7 

C 
Da 
F 
E 

LTR 
TR 
LT 
Int. 

36.7 
27.9 
62.7 
44.8 

Da 
C 
E 

Da 

LTR 
TR 
LT 
Int. 

72.4 
14.1 
82.6 
57.1 

E 
B 
F 
E 

Locey Lane / 
Woodbury 

Center 

EB 
WB 
NB 
SB 

 

LTR 
LTR 
LTR 
LTR 
Int. 

50.4 
51.6 
4.1 

16.3 
12.6 

Du 
Du 
A 
B 
B 

LTR 
LTR 
LTR 
LTR 
Int. 

55.4 
49.9 
7.0 

27.5 
19.3 

E 
Du 
A 
C 
B 

LTR 
LTR 
LTR 
LTR 
Int. 

92.1 
89.9 
7.1 

32.2 
28.0 

F 
F 
A 
C 
C 

US Route 6 Off 
Ramp 

WB 
NB 
SB 

 

LR 
T 
T 

Int. 

75.0 
0.2 
0.7 
7.9 

E 
A 
A 
A 

LR 
T 
T 

Int. 

51.9 
1.0 
5.3 

10.3 

Du 
A 
A 
B 

LR 
T 
T 

Int. 

74.7 
3.3 
3.0 

18.9 

E 
A 
A 
B 

Larkin Drive / US 
Route 6 On 

Ramp 

EB 
NB 
SB 

 

LTR 
LTR 
LT 
Int. 

55.6 
25.2 
16.4 
27.5 

Du 
C 
B 
C 

LTR 
LTR 
LT 
Int. 

61.5 
29.3 
12.1 
29.9 

E 
C 
B 
C 

LTR 
LTR 
LT 
Int. 

70.7 
21.6 
20.2 
36.7 

E 
C 
C 
Da 

Note: SR 32 is oriented NB/SB, while cross streets are oriented EB/WB. 
    Da = marginally acceptable LOS (delay ≤ 45 seconds); Du = marginally unacceptable LOS (delay > 45 seconds) 
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Table S-2
2002 Existing Levels of Service – SR 32 Unsignalized Intersections

AM Peak Hour PM Peak Hour Saturday Peak Hour 
Cross Street Dir 

Move Delay 
(sec) LOS Move Delay 

(sec) LOS Move Delay 
(sec) LOS 

Ridge Road 

EB 
NB 
SB 

 

LR 
LT 
TR 
Int. 

16.0 
0.5 
-- 

2.1 

C 
A 
-- 
A 

LR 
LT 
TR 
Int. 

17.7 
1.2 
-- 

1.8 

C 
A 
-- 
A 

LR 
LT 
TR 
Int. 

15.6 
1.0 
-- 

1.7 

C 
A 
-- 
A 

Dunderberg 
Road / Estrada 

Road 

EB 
WB 
NB 
SB 

 

LTR 
LTR 
LTR 
LTR 
Int. 

26.7 
327.4 
0.2 
0.5 
21.9 

Da 
F 
A 
A 
C 

LTR 
LTR 
LTR 
LTR 
Int. 

391.1 
332.2 
1.1 
1.1 
25.0 

F 
F 
A 
A 
C 

LTR 
LTR 
LTR 
LTR 
Int. 

44.2 
49.2 
0.6 
0.5 
3.0 

E 
E 
A 
A 
A 

Note: SR 32 is oriented NB/SB, while cross streets are oriented EB/WB. 
    Da = marginally acceptable LOS (delay ≤ 30 seconds); Du = marginally unacceptable LOS (delay > 30 seconds) 
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Table S-3
2002 Existing Levels of Service – SR 17M Intersections

AM Peak Hour PM Peak Hour Saturday Peak Hour 
Cross Street Dir 

Move Delay 
(sec) LOS Move Delay 

(sec) LOS Move Delay 
(sec) LOS 

SR 17 

EB 
NB 
SB 

 

R 
LT 
TR 
Int. 

10.9 
3.8 
9.0 
8.5 

B 
A 
A 
A 

R 
LT 
TR 
Int. 

6.4 
4.5 
8.9 
5.3 

A 
A 
A 
A 

R 
LT 
TR 
Int. 

8.0 
3.7 
6.9 
5.5 

A 
A 
A 
A 

Harriman 
Heights Road / 
Church Street 

EB 
WB 
NB 
SB 

 

LTR 
LTR 
LTR 
LTR 
Int. 

6.9 
5.6 

15.5 
14.4 
10.2 

A 
A 
B 
B 
B 

LTR 
LTR 
LTR 
LTR 
Int. 

5.8 
7.3 

19.8 
16.5 
10.8 

A 
A 
B 
B 
B 

LTR 
LTR 
LTR 
LTR 
Int. 

6.1 
5.7 

13.4 
13.3 
8.7 

A 
A 
B 
B 
A 

North Main 
Street 

(unsignalized) 

EB 
WB 
SB 

 

LT 
TR 
LR 
Int. 

4.1 
-- 

10.8 
4.0 

A 
-- 
B 
A 

LT 
TR 
LR 
Int. 

4.7 
-- 

22.6 
7.3 

A 
-- 
C 
A 

LT 
TR 
LR 
Int. 

3.7 
-- 

16.9 
5.5 

A 
-- 
C 
A 

K-Mart / Vista 
Lane 

EB 
WB 
NB 
SB 

 

LTR 
LTR 
LTR 
LTR 
Int. 

10.3 
3.2 

21.9 
24.5 
9.8 

B 
A 
C 
C 
A 

LTR 
LTR 
LTR 
LTR 
Int. 

18.3 
7.1 

23.4 
23.9 
13.3 

B 
A 
C 
C 
B 

LTR 
LTR 
LTR 
LTR 
Int. 

18.8 
6.7 

26.0 
22.8 
15.3 

B 
A 
C 
C 
B 

Still Road / 
Freeland Street 

EB 
WB 
NB 
SB 

 

LTR 
LTR 
LTR 
LTR 
Int. 

28.7 
17.6 
29.9 
25.4 
26.6 

C 
B 
C 
C 
C 

LTR 
LTR 
LTR 
LTR 
Int. 

51.1 
59.3 
32.5 
25.6 
43.7 

Du 
E 
C 
C 
Da 

LTR 
LTR 
LTR 
LTR 
Int. 

40.3 
33.5 
21.3 
29.5 
33.2 

Da 
C 
C 
C 
C 

Stage Road 

EB 
WB 
NB 
SB 

 

LTR 
LTR 
LTR 
LTR 
Int. 

9.3 
6.4 

32.9 
26.0 
12.9 

A 
A 
C 
C 
B 

LTR 
LTR 
LTR 
LTR 
Int. 

8.9 
13.4 
39.4 
26.3 
17.0 

A 
B 
Da 
C 
B 

LTR 
LTR 
LTR 
LTR 
Int. 

8.3 
9.5 

30.5 
29.7 
13.0 

A 
A 
C 
C 
B 

Lakes 
Street/Road 

EB 
WB 
NB 
SB 

 

LTR 
LTR 
LTR 
LTR 
Int. 

23.8 
17.6 
28.0 
17.8 
23.5 

C 
B 
C 
B 
C 

LTR 
LTR 
LTR 
LTR 
Int. 

33.4 
60.4 
44.0 
29.6 
44.6 

C 
E 
Da 
C 
Da 

LTR 
LTR 
LTR 
LTR 
Int. 

24.7 
28.3 
38.4 
30.5 
29.7 

C 
C 
Da 
C 
C 

Shop Rite 

EB 
WB 
NB 

 

TR 
LT 
LR 
Int. 

10.3 
3.2 

30.8 
7.9 

B 
A 
C 
A 

TR 
LT 
LR 
Int. 

16.2 
7.8 

33.3 
13.8 

B 
A 
C 
B 

TR 
LT 
LR 
Int. 

20.5 
13.5 
69.2 
25.2 

C 
B 
E 
C 

SR 208 

EB 
WB 
SB 

 

LT 
T 

LR 
Int. 

19.6 
12.4 
18.8 
18.2 

B 
B 
B 
B 

LT 
T 

LR 
Int. 

30.7 
17.6 
33.7 
29.1 

C 
B 
C 
C 

LT 
T 

LR 
Int. 

74.5 
15.4 
30.6 
41.2 

E 
B 
C 
Da 

Note: SR 17M is oriented EB/WB, while cross streets are oriented NB/SB. 
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Table S-4
2002 Existing Levels of Service – SR 208/CR105 Intersections

AM Peak Hour PM Peak Hour Saturday Peak Hour 
Cross Street Dir 

Move Delay 
(sec) LOS Move Delay 

(sec) LOS Move Delay 
(sec) LOS 

CR 44 
(unsignalized) 

WB 
NB 
SB 

 

LR 
TR 
LT 
Int. 

35.1 
-- 

0.9 
2.3 

E 
-- 
A 
A 

LR 
TR 
LT 
Int. 

54.7 
-- 

1.0 
3.8 

F 
-- 
A 
A 

LR 
TR 
LT 
Int. 

42.7 
-- 

1.0 
1.7 

E 
-- 
A 
A 

SR 17 WB 
Ramps 

EB 
WB 
NB 
SB 

 

LTR 
LT 
LT 

LTR 
Int. 

42.8 
53.2 
0.6 

28.0 
25.7 

Da 
Du 
A 
C 
C 

LTR 
LT 
LT 

LTR 
Int. 

27.5 
96.2 
7.1 
8.2 

29.3 

C 
F 
A 
A 
C 

LTR 
LT 
LT 

LTR 
Int. 

43.0 
65.1 
0.7 
6.6 

13.1 

Da 
E 
A 
A 
B 

SR 17 EB Ramps

WB 
NB 
SB 

 

L 
T 
LT 
Int. 

52.7 
36.1 
39.4 
38.9 

Du 
Da 
Da 
Da 

L 
T 
LT 
Int. 

50.3 
82.2 
12.5 
50.1 

Du 
F 
B 
Du 

L 
T 
LT 
Int. 

51.5 
79.8 
30.8 
53.5 

Du 
E 
C 
Du 

Schunnemunk 
Street / SR 208 

Extension 

EB 
WB 
NB 
SB 

 

LTR 
LTR 
LTR 
LT 
Int. 

25.6 
29.3 
26.1 
23.3 
25.5 

C 
C 
C 
C 
C 

LTR 
LTR 
LTR 
LT 
Int. 

30.4 
42.0 
31.7 
30.4 
31.7 

C 
Da 
C 
C 
C 

LTR 
LTR 
LTR 
LT 
Int. 

23.6 
27.4 
26.9 
22.9 
24.4 

C 
C 
C 
C 
C 

Freeland Street 
(unsignalized) 

WB 
NB 
SB 

 

R 
L 

LT 
Int. 

-- 
33.7 

-- 
8.3 

-- 
Du 
-- 
A 

R 
L 

LT 
Int. 

-- 
171.7 

-- 
23.8 

-- 
F 
-- 
C 

R 
L 

LT 
Int. 

-- 
504.8 

-- 
100.3 

-- 
F 
-- 
F 

Larkin Drive 

WB 
NB 
SB 

 

LR 
TR 
LT 
Int. 

11.3 
9.1 
7.2 
8.7 

B 
A 
A 
A 

LR 
TR 
LT 
Int. 

13.1 
9.9 

12.6 
11.6 

B 
A 
B 
B 

LR 
TR 
LT 
Int. 

16.9 
12.2 
22.3 
17.2 

B 
B 
C 
B 

Dunderberg Road
(unsignalized) 

WB 
NB 
SB 

 

LR 
TR 
LT 
Int. 

31.5 
-- 

2.8 
8.6 

Du 
-- 
A 
A 

LR 
TR 
LT 
Int. 

129.0 
-- 

3.6 
22.0 

F 
-- 
A 
C 

LR 
TR 
LT 
Int. 

94.6 
-- 

0.7 
28.8 

F 
-- 
A 
Da 

CR 105 
Extension / 

Bakertown Road 
(unsignalized) 

NEB 
SWB 
SB 

 

LT 
TR 
LR 
Int. 

1.8 
-- 

10.1 
2.9 

A 
-- 
B 
A 

LT 
TR 
LR 
Int. 

3.3 
-- 

48.1 
15.9 

A 
-- 
E 
C 

LT 
TR 
LR 
Int. 

1.5 
-- 

11.6 
3.4 

A 
-- 
B 
A 

Note: SR 208 and CR 105 are oriented NB/SB, while cross streets are oriented EB/WB. 
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D. TRAFFIC AND LAND USE FORECASTING 
Projections of traffic conditions on the study area corridors for the horizon year 2020 and for full 
build-out (maximum development permitted by current zoning) were developed by the Orange 
County Department of Planning utilizing a four-step travel demand model for several future 
scenarios and a No-Build Scenario, which assumes that no significant changes to land use 
regulations or the current transportation system are made beyond those currently committed to 
by the transportation providers and local municipalities. Potential visions for future 
development, building off comments and recommendations from the public visioning sessions, 
were developed. These scenarios were then assembled into a matrix for comparative purposes 
using the County’s four-step travel demand model (see Figure S-2). 

LAND USE SCENARIOS 

• Existing Zoning – Development of existing vacant or underdeveloped parcels according to 
existing zoning codes. 

• Village Center Scenario – Changing land use patterns to increase densities and expand the 
limits of the villages and hamlets in the study area while reducing the amount of developable 
land in the outlying areas. 

• Reduced Density Scenario – Limit commercial development to the established business 
zones with no expansions allowed beyond the existing commercial boundaries. Reduce 
residential development by increasing required lot sizes. 

• Infrastructure-Based Zoning Scenario – Concentrate both commercial and residential 
development in the areas that contain sufficient sewer infrastructure. Development outside 
of these areas would be required to install, and/or make financial provisions for, the utilities 
and services necessary to support the additional expansion. 

TRANSPORTATION SCENARIOS 

• No Action- Current Improvements Only – The existing transportation network 
supplemented with improvement projects currently under consideration or in construction. 

• Transportation Management Strategies – Maximize the effectiveness of the existing 
transportation network without major changes or construction. Key elements include small 
improvements to the transit system (i.e. better interconnections to and from existing bus and 
rail), signal optimization, bikeways and other bicycle-use incentives, pedestrian safety and 
circulation improvements. 

• Roadway Focused Investment – Invest in roadway improvements designed to alleviate 
congestion using a range of roadway capacity enhancements and new roadway links, such as 
roadway improvements to circumvent key congestion points and adding travel lanes on 
major corridors. 

• Transit Focused Investments – Increase the efficiency and frequency of the transit systems 
along with improvements that would facilitate multi-modal transit connections. A system of 
regional park-and-ride facilities would be coordinated with new regional and intra-county 
transit services. 
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Based upon the land use development projections, trip generation values and trip distribution 
values were assigned to the roadway network depending on: a) the amount of development, and 
b) the likely path that vehicles generated by that development would take within the roadway 
network. T-MODEL2, a multi-dimensional traffic modeling tool customized by Orange County 
Department of Planning for the Study Area, was used to model the entire Study Area network. 
The results of T-MODEL2 are reported in the number of vehicles during the modeled peak hour 
(in this case the PM peak hour) on any one link (roadway segment between key intersections) 
within the network. These volumes were then inserted into a second traffic modeling software, 
Synchro, to analyze the Level of Service (LOS) at each intersection. 

T-MODEL2 analyses were completed for both the 2020 analysis year and for full land use build-
out to provide an overall picture of traffic conditions. From those results, a more detailed 
Synchro analysis was performed for 2020 and the full land use build-out within each corridor for 
certain conditions. Based upon the T-MODEL2 results, it was determined that the 14 modeling 
runs could be narrowed down to five different conditions for purposes of Synchro analysis. 
Specifically, it was found that the Infrastructure Based Zoning did not constrain land use 
development as much as had been anticipated and that the Reduced Density Zoning scenario was 
a more likely approximate of lower range of land use development. It was also determined that 
the Transit Focused Investment scenario should only be analyzed with the Village Center land 
use scenario. 

Thus, five different conditions were analyzed using Synchro to evaluate the range of potential 
operating conditions within the roadway network: 

• Modeling Run No. 1)—Build-out under Existing Zoning with Current traffic improvements; 
and 

• Modeling Run No. 2)—Land use build-out under Existing Zoning with Transportation 
Management Systems improvements; and 

• Modeling Run No. 3)—Land use build-out under Reduced Density Zoning with 
Transportation Management Systems improvements; and 

• Modeling Run No. 4)—Land use build-out under Reduced Density Zoning with Roadway 
Focused Investment improvements; and 

• Modeling Run No. 5)—Land use build-out under Existing Zoning with Roadway Focused 
Investment improvements. 

Following the capacity analysis, an even more detailed analysis was performed for select links 
within the network to understand how travel patterns might be affected by certain improvements. 
This “Select Link Analysis” (SLA) is used within T-MODEL2 to isolate a particular link in the 
roadway network and identify where traffic using that link originates and to where it is 
distributed. This tool is particularly useful in identifying potential answers for intersections or 
sections of the roadway network where poor operating levels of service persist, even with capital 
improvements. 

Six locations were selected for this analysis: 

• SL1: Route 17 westbound off-ramp to Route 32 
• SL2: Cornwall Interchange – northbound off-ramp 
• SL3: CR 105 Interchange/Collector-Distributor Road off-ramp 
• SL4: Bailey Farm Road/Route 17M Bypass 
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• SL5: Route 208 Bypass 
• SL6: Larkin Drive Extension 

Each location was analyzed with current capacity on Route 17 and assuming Route 17 is 
widened to 3 lanes in each direction. 

E. RECOMMENDATIONS 
From these analyses, a number of conclusions could be reached regarding the interaction of land 
use planning and transportation infrastructure planning. Several sets of recommendations were 
developed including generic recommendations that can be applied throughout the study area and 
community specific recommendations. 

GENERIC RECOMMENDATIONS 

TRANSPORTATION IMPROVEMENTS 

• Enhance the utilization and safety of bike and pedestrian facilities. 

• Encourage use of trip management and access management techniques to reduce numbers of 
trips made within the study area and direct access away from heavily traveled corridors. 

• Coordinate street connections between new development and the existing road network to 
provide multiple access options. 

• Install traffic calming devices on major and minor roads to reduce speeds of vehicles. 

• Consider roadway design and streetscape/aesthetic improvements at strategic locations to 
enhance the pedestrian/bicycle environment and to encourage reinvestment in existing 
centers. 

• Consider the spacing and timing of existing signalized traffic signals to see if vehicular flow 
can be optimized and whether new signals are warranted. 

LAND USE IMPROVEMENTS 

The analysis clearly indicates that the existing zoning and pattern of growth within the study 
area is not sustainable and that the towns and villages need to make some change to better guide 
new development. The Village Center concept described in this report, which emphasizes 
mixed-use and higher densities, is considered a preferred approach; but any other zoning 
modifications that reduce overall levels of development and direct new growth toward existing 
built areas would be an improvement over the existing zoning. 

• At a minimum, amend current zoning to eliminate standard zoning and subdivision practices 
that mandate uniform development on large lots. 

• Encourage mixed-use development throughout the study area to reduce vehicle trips. 

• Encourage conservation subdivision design to increase preservation of open spaces. 

• Encourage village in-fill development of mixed-uses at strategic locations. 
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COMMUNITY SPECIFIC LAND USE RECOMMENDATIONS 

This section identifies specific land use recommendations for each of the towns and villages in 
the study area. 

TOWN OF WOODBURY 

• Continue updating the Town Comprehensive Plan and land development regulations (e.g., 
zoning, subdivision, wetland protection). Include the Village Center concept in the 
Comprehensive Plan to focus development in the Highland Mils and Central Valley areas. 

• Use the Official Map language of New York State Town Law §270 to identify the 
transportation improvements and open spaces recommended by this study or the 
comprehensive plan for Woodbury. Once established on the Official Map of a municipality, 
transportation improvements (or planned open spaces) must be recognized when evaluating 
new land use changes or can be implemented in phases by private property owners making 
improvements on their land. 

• Incorporate access management language into the zoning code and plan review standards to 
properly manage driveway spacing, shared parking, rear access between adjoining 
properties, and interconnections between commercial properties for pedestrians. 

• Establish a Transportation Improvement District (TID)1 to finance transportation 
improvements within the area roughly defined as the land Lands Town of Monroe line on 
the west and Interstate 87 on the east extending from the Metro-North Harriman Train 
Station to the south to and including the Woodbury Common outlet center to the north. 

• Redevelop area bounded roughly by Smith Clove Road, Estrada Road, the railroad tracks, 
and Route 32 with a mix of residential, retail, and office space. Integrate public parking with 
private parking to create a defined hamlet center of higher density (roughly 8 dwelling units 
per acre). 

• Provide enhanced pedestrian amenities such as sidewalks, crosswalks with pedestrian 
signals, and landscaping to create a defined hamlet center. 

• Develop the area north of the Harriman Train Station with a mix of residential and office 
uses. Establish vehicular and pedestrian connections into the Village of Harriman where 
appropriate. 

• Identify select locations along Route 32 in Highland Mills for increased residential density 
(up to 8 dwelling units per acre) and mixed-use infill development. Such development must 
be compatible with the adjoining single-family residential areas and the environmental 
constraints (predominantly wetlands). 

• Reduce permitted intensity of residential development on land located along the north side 
of Dunderberg Road/Nininger Road and minimize the number of permitted curb-cuts onto 

                                                      
1 A TID requires enaction of enabling legislation by the NYS Legislature and preparation of a 
Map, Plan, and Report identifying the boundaries of the TID, proposed transportation 
improvements and mechanisms for funding improvements, and relevant data identifying the 
need for such improvements. 
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the new collector-distributor road. Coordinate low-density residential development with 
ridgeline protection provisions (see below). 

• Adopt Conservation Subdivision regulations Town-wide to base development on the 
suitability of lands to handle septic systems and development on steep slopes and ridgelines. 

• Adopt Ridgeline Protection regulations to minimize residential development on the upper 
portions of significant ridgelines. Prohibit excessive clearing or grading activities within the 
regulated Ridgeline to protect near-field and far-field views of the ridges. 

• Consider possible road connections between subdivisions to reduce the number of vehicles 
utilizing collector roads. 

• Retain the existing hotel and gas station on Route 32 where the new loop ramp is proposed 
between southbound Route 32 and eastbound Route 17/6. 

• Enter into an Intermunicipal Agreement with the Town of Monroe and Village of Harriman 
for creation of a Transportation Improvement District (see above). 

TOWN OF MONROE 

• Continue updating the Town Comprehensive Plan and land development regulations (e.g., 
zoning, subdivision, wetland protection). Include the Village Center concept in the 
Comprehensive Plan to focus development toward the Village of Monroe. 

• Use the Official Map language of New York State Town Law §270 to identify the 
transportation improvements and open spaces recommended by this study or the 
Comprehensive Plan for Monroe. Once established on the Official Map of a municipality, 
transportation improvements (or planned open spaces) must be recognized when evaluating 
new land use changes or can be implemented in phases by private property owners making 
improvements on their land. 

• Incorporate access management language into the zoning code and plan review standards to 
properly manage driveway spacing, shared parking, rear access between adjoining 
properties, and interconnections between commercial properties for pedestrians. 

• Establish a Transportation Improvement District (TID) to finance transportation 
improvements within the area roughly defined as between Forest Avenue on the west and 
the Town of Woodbury line on the east, NYS Route 17 on the north, and the Village of 
Monroe line on the south. 

• Reduce residential density on lands outside the Village of Monroe.  Adopt Conservation 
Subdivision regulations and Transfer of Development Rights to minimize future traffic 
congestion in areas outside of the Village and encourage pedestrian trips between the Town 
and the Village. 

• Rezone lands along the proposed Larkin Drive extension from Light Industrial (LI) to office 
park (also consider senior housing senior housing). Develop strong design guidelines to 
ensure adequate site design and buffering between Route 17 and new uses. Minimize curb-
cuts onto the Larkin Drive extension to two points of connection to new uses. Provide 
interior connections between different uses to limit vehicular use of Larkin Drive extension. 
Consider landscaped median along length of Larkin Drive extension to enhance visual 
appeal of new development. 
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• Enter into an Intermunicipal Agreement with the Town of Woodbury and Village of 
Harriman for creation of a Transportation Improvement District (see above). 

TOWN OF BLOOMING GROVE 

• Continue updating the Town Comprehensive Plan and land development regulations (e.g., 
zoning, subdivision, wetland protection). Include the Village Center concept in the 
Comprehensive Plan to focus development at strategic locations along Route 208 and near 
the Village of Washingtonville.  

• Use the Official Map language of New York State Town Law §270 to identify the 
transportation improvements and open spaces recommended by this study or the 
Comprehensive Plan. Once established on the Official Map of a municipality, transportation 
improvements (or planned open spaces) must be recognized when evaluating new land use 
changes or can be implemented in phases by private property owners making improvements 
on their land. 

• Incorporate access management language into the zoning code and plan review standards to 
properly manage driveway spacing, shared parking, rear access between adjoining 
properties, and interconnections between commercial properties for pedestrians. 

• Consider medium-density housing (4 to 8 dwelling units per acre) and small-scale 
commercial retail/office on the east side of Route 208 near Clove Road. 

• Enhance the existing commercial uses at Worley Heights to form more of a hamlet focus. 

• Focus new commercial uses along Route 17M and lower portions of Route 208. Reduce the 
extent of the ORI zoning district in the Oxford Depot area. 

• Consider Conservation Subdivision and/or Transfer of Development Rights program to 
direct new residential development toward areas of existing development (and wastewater 
infrastructure) and allow for more vehicular and pedestrian connections between 
subdivisions and hamlet areas. 

VILLAGE OF HARRIMAN 

• Update the Village Comprehensive Plan and land development regulations (e.g., zoning, 
subdivision, wetland protection). Include the Village Center concept in the Comprehensive 
Plan to focus development within the existing village pattern. 

• Use the Official Map language of New York State Village Law §7-724 to identify the 
transportation improvements and open spaces recommended by this study or the 
Comprehensive Plan for Harriman. Once established on the Official Map of a municipality, 
transportation improvements and open spaces must be recognized when evaluating new land 
use changes or can be implemented in phases by private property owners making 
improvements on their land. 

• Incorporate access management language into the zoning code and plan review standards to 
properly manage driveway spacing, shared parking, rear access between adjoining 
properties, and interconnections between commercial properties for pedestrians. 

• Integrate vehicular and pedestrian connections with potential future mixed-use development 
north of Harriman Train Station (see recommendations for Town of Woodbury, above) into 
existing roadway network. 
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• Establish a Transportation Improvement District (TID) to finance transportation 
improvements within the area roughly defined as those lands east of Route 17 as described 
above in the Town of Woodbury. 

• Enter into an Intermunicipal Agreement with the Town of Woodbury and Town of Monroe 
for creation of a Transportation Improvement District (see above). 

VILLAGE OF MONROE 

• Continue updating the Village Comprehensive Plan and land development regulations (e.g., 
zoning, subdivision, wetland protection). Include the Village Center concept in the 
Comprehensive Plan to focus development within the existing village center 

• Use the Official Map language of New York State Village Law §7-724 to identify the 
transportation improvements and open spaces recommended by this study or the 
Comprehensive Plan. Once established on the Official Map of a municipality, transportation 
improvements (or planned open spaces) must be recognized when evaluating new land use 
changes or can be implemented in phases by private property owners making improvements 
on their land. 

• Incorporate access management language into the zoning code and plan review standards to 
properly manage driveway spacing, shared parking, rear access between adjoining 
properties, and interconnections between commercial properties for pedestrians. 

• Conduct a design charrette for the redevelopment of the large block bordered by Lake Street, 
Stage Road, and Mill Pond Parkway. Consider higher density residential and mix of office 
and retail uses. Include provisions for public space (joint Village/Town office space or 
library), shared parking, and open space. 

• Conduct a Route 17M Corridor Management Plan and design charrette to further evaluate 
the potential effects of widening. 

• Consider creating a more pedestrian-scale/pedestrian-friendly retail node along Route 17M 
east of Stage Road. 

VILLAGE OF KIRYAS JOEL 

• Continue updating the Village Comprehensive Plan and land development regulations (e.g., 
zoning, subdivision, wetland protection). Include the Village Center concept in the 
Comprehensive Plan to focus development within the existing village center. 

• Use the Official Map language of New York State Village Law §7-724 to identify the 
transportation improvements and open spaces recommended by this study or the 
Comprehensive Plan. Once established on the Official Map of a municipality, transportation 
improvements (or planned open spaces) must be recognized when evaluating new land use 
changes or can be implemented in phases by private property owners making improvements 
on their land. 

• Incorporate access management language into the zoning code and plan review standards to 
properly manage driveway spacing, shared parking, rear access between adjoining 
properties, and interconnections between commercial properties for pedestrians. 

• Enhance facilities for pedestrians within the Village. 

• Create a park-and-ride at the intersection of Bakertown Road and CR 105. 
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TRANSPORTATION RECOMMENDATIONS 

Based on the results of the T-Model2, Synchro, and Select Link Analysis, a number of 
transportation improvements would benefit traffic flow and mobility within the Study Area. 
Some of these projects are easily implemented while others require greater capital investment, 
community acceptance, and detailed study. Improvements are organized below according to 
their “feasibility.” “Feasibility” is determined by a combination of an analysis of available 
financing versus potential traffic benefits, environmental constraints, land use compatibility, and 
community consensus.  

EARLY ACTION ITEMS 

By virtue of the initial analysis and findings of this study, Orange County was able to advance 
certain “Early Action Items” to relieve congestion and address safety issues at the following 
locations: 

• Synchronization of traffic signals on Route 32 near Woodbury Common and Route 6/17. 
• Widening of NYS Thruway off-ramp from Harriman toll plaza to Route 32. 
• New Traffic signal at the intersection of CR 105 and Dunderberg Road 

In addition, the study identified other actions that can be implemented very quickly by Orange 
County: 
• Establishment of consistent speed limits on Route 32 
• Reduced speed limit (from 55 MPH to 45 MPH) on Route 17 Harriman near the old 

Railroad Bridge. 
• Realignment of dangerous curve at the corner of Bakerstown Road and CR 105 
• New turning lanes on SR 32 at CR 105. 
• Advancement and refinement of SR 32 streetscape, parking and traffic improvements 

through central Valley by NYSDOT  

HIGH FEASIBILITY PROJECTS 

• Route 32 Loop Ramp to Route 17  
• Additional capacity on Route 17 
• Larkin Drive Extension (Route 208 to CR 105) 
• Access Management, Driveway Consolidation, and Rear Service Roads on Route 17M 
• Traffic Calming on Residential Streets 
• Reduce speed limits along Route 17 south of Route 6. 
• Safety improvements along Route 208 including realignment of Clove Road intersection 
• Park and Rides with Improved Bus Scheduling 
• Expanded Transit Service 
• Facilitate expansion of existing privately-operated jitney service between the Harriman train 

station and Woodbury Common to include more connections to weekend trains. 
• Replace Stop sign at southbound CR 105 and Spring Street with Yield sign. 
• Implementation of a Transportation Improvement District in the Towns of Woodbury and 

Monroe and the Village of Harriman. 
• Re-route intermunicipal bus-line down Route 17M (off of Freeland and Larkin) into the 

Village. 
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MID-LEVEL FEASIBILITY PROJECTS 

• Collector-Distributor road between I-87 and CR 105 along Dunderberg/Nininger Road north 
of Route 17 

• CR 105 Interchange 
• Widening of Route 17M 
• Route 208 Bypass Roadway 
• EZ Pass Ramp from Woodbury Common to I-87 southbound 
• Remove railroad overpass on Route 17 south of Nepara 

LOW FEASIBILITY PROJECTS 

• Bailey Farm Road/Route 17M bypass connector in vicinity of North Main Street 
• Additional Travel Lanes on CR 105, Route 208, Route 32 
• New Thruway Interchange between Exit 16 and Exit 17 
• Additional Transit Hubs. Metro-North Railroad would consider providing additional 

weekend service to a privately financed station at Woodbury Common. 

Two large projects listed as low feasibility were found to provide some improvements to traffic 
flow but would require additional detailed studies: Creation of a new intermodal transportation 
facility at Woodbury Common, and a new Thruway interchange between Exits 16 and 17. 

The creation of a new intermodal transportation facility at Woodbury Common serving primarily 
regional bus service could alleviate some pressure on the Route 32 network during weekend 
hours. Coach USA/ShortLine currently makes a stop at Woodbury Common for its New York to 
Binghamton service. This route can also be used by riders within Orange County. Charter buses 
from New York City currently bring tourists and day-shoppers to Woodbury Common. 
Enhanced service, especially to shoppers, may make bus access to Woodbury Common more 
attractive thereby reducing the number of vehicles using the roadway network, especially on 
weekends. Linking Woodbury Common with Harriman Common and Woodbury Centre, while 
possible, may not attract large ridership as the markets serving each of these large shopping 
centers is essentially different (specialty shopping versus convenience/discount shopping). 

With respect to commuter bus or rail service, provision of an enhanced regional bus facility or a 
new Metro-North Railroad station at Woodbury Common would remove a portion of the 
southbound AM peak hour traffic from Route 32 between Nininger Road and Route 17M now 
bound for the Harriman station.   Similarly, a portion of the northbound PM peak hour traffic on 
Route 32 between Nininger Road and Route 17M may be reduced as well. Weekend train 
service aimed at shoppers has the potential to also reduce automobile traffic along Route 32 at 
this critical location.  , Additional detailed analysis would be necessary to determine the full 
benefit derived from an enhanced regional bus facility or a new Metro North Railroad station on 
traffic operations along Route 32 and the region.   

A new Thruway interchange between Exits 16 and 17 was studied to determine if significant 
volumes would be diverted off of Route 32, but the model revealed that relatively few vehicles 
took advantage of this route to points north of Woodbury. A more specific study of an additional 
interchange would have to be completed to determine the exact extent of any benefit.               
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Chapter 1: Background and Overview 

A. PURPOSE AND NEED 

Orange County has undergone a tremendous period of growth over the past thirty years as it has 
been transformed from a predominantly rural environment to a suburban setting that has become 
a part of the greater New York metropolitan area. Since 1970 the population in Orange County 
has increased by over 50 percent. In the 1990s, Orange County’s population has grown from just 
over 307,600 people in 1990 to over 341,400 people, as reported in the 2000 Census. This 11 
percent increase in population is the fourth largest in the entire state, with Putnam being the only 
county, outside the five boroughs of New York City that exceeded Orange County’s ten year 
growth rate. This trend of increased growth is expected to continue, with projections from the 
Orange County Department of Planning estimating that by the year 2025 the County’s 
population is expected to grow by an additional 36 percent to over 464,000 people. 

The Towns and Villages in the southeastern portion of the County are at the leading edge of the 
development cycle as these communities have become the logical place to settle for people and 
businesses moving away from the older, more densely developed areas of downstate New York. 
The populations in the Towns of Blooming Grove, Monroe, and Woodbury have increased by 
more than 21percent over the past ten years, which is almost double the County’s rate of growth. 
Projections by the County’s Planning Department indicate that the populations in the Towns and 
Villages making up the southeast portion of Orange County are all anticipated to undergo 
substantial growth over the next twenty-five years, with many of these municipalities faced with 
a doubling of its population by 2025. As more people move into this area the demand for the 
roadways, schools, and infrastructure will also increase. One of the most visible impacts of this 
increased demand is traffic congestion. With segments of the main thoroughfares already 
operating at or above their design capacity, the growth projections and the subsequent effect on 
the transportation systems are major concerns for both the residents and elected officials in these 
municipalities.  

B. PROJECT EVOLUTION AND STAKEHOLDERS 
In 1998 a grass roots Traffic Task Force was formed focusing on traffic congestion in the 
Monroe-Woodbury area and the types of regional, inter-municipal, solutions that could be 
advanced to address these issues. The Task Force consists of elected officials and planning and 
zoning board members representing the Towns of Monroe and Woodbury, as well as from the 
Villages of Harriman, Kiryas Joel, and Monroe. Meeting on a monthly basis, the Traffic Task 
Force discussed potential transportation improvement measures and land use controls that could 
be initiated to help preserve the area’s unique character and maintain the quality of life that 
makes this portion of Orange County such an attractive place to live and do business. By 2000, 
the Task Force had gained the attention of the County Executive’s Office and the major agencies 
and providers of transportation services in the region, including the New York State Department 
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of Transportation (NYSDOT), the New York State Thruway Authority (NYSTA), MTA Metro-
North Railroad (MNR), and the Monroe-Woodbury School District. These agencies became 
members of the Task Force. In addition, the scope of the group’s effort was expanded to include 
the growing concern over the demand for water, sewer, and the limited capacity of the area’s 
existing infrastructure and how development in the surrounding Towns would affect these 
services. Recognizing the magnitude of the challenges facing the Traffic Task Force, Orange 
County and NYSDOT issued a Request for Proposals for consulting firms in March of 2001 to 
conduct a comprehensive study of the transportation system within the Towns of Monroe and 
Woodbury. 

Responsible development and smart growth became an important issue in the November 2001 
elections. These same issues formed a portion of newly elected County Executive Edward 
Diana’s platform and by the middle of 2002 a consultant for the Monroe-Woodbury 
Transportation Study was selected and introduced to the Traffic Task Force. The project study 
area was expanded to include the Town of Blooming Grove so that a truly regional approach to 
both land use and transportation solutions could be studied and representatives from the Town of 
Blooming Grove were added to the Task Force. To more accurately reflect the size and scope of 
the project it was renamed the Southeastern Orange County Traffic and Land Use Study. As a 
“home-rule” State, the participation by each of the municipalities in the study area made the 
Traffic Task Force the likely organization to act as the project’s Steering Committee, since the 
Towns and Villages will ultimately be responsible for initiating and implementing any future 
land use recommendations. For a complete list of the Project Advisory Group, see Table 1-1. 

Table 1-1
Project Advisory Group

Name Affiliation Title 
Michael Amo County Legislature County Legislator, 1st District 
Roxanne Donnery County Legislature County Legislator, 14th District 
Frank A. Fornario, Jr. County Legislature County Legislator, 5th District 
Spencer M. McLaughlin County Legislature County Legislator, 7th District 
Charles J. Bohan Town of Blooming Grove Supervisor 
Sandy Leonard Town of Monroe Supervisor 
Sheila Conroy Town of Woodbury Supervisor 
G. Bruce Chichester Village of Harriman Councilman 
Gedalye Szegedin Village of Kiryas Joel Village Clerk 
Joseph Mancuso Village of Monroe Mayor 
Captain Martin Hansen New York State Police Zone Commander 
Richard A. Peters NYS Dept. of Transportation Regional Planning Manager 
Ramesh Mehta NYS Thruway Authority Division Director 
Wai Cheung, PE NYS Thruway Authority Traffic Systems Engineer 
Edmund A. Fares Orange County DPW Commissioner 
David Church Orange County Department of Planning Commissioner 
Clifford Berchtold Monroe-Woodbury School District Director of Transportation 
Robyn Hollander MTA Metro-North Railroad Capital & Long Range Planning 
Jean Shanahan Newburgh-Orange County Transportation 

Council 
Staff Director 

Patricia Gilchrest Orange County Citizens Foundation Executive Director 
Tom Falzer The Chelsea Group  
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The Southeastern Orange County Traffic and Land Use Study involves a detailed analysis of 
traffic conditions on the state-owned corridors in the area including Route 17, Route 17M, Route 
208, Route 32, and the heavily traveled Route 17/6/32 interchange area. The study also evaluates 
potential solutions that include modifications to the New York State Thruway and County Route 
105 as well as improvements to transit and pedestrian operations and the provision of multi-
modal transportation centers. 

C. GOALS AND OBJECTIVES 
A number of goals were established as part of this Federally funded study including: 

• Determining the current operational characteristics and deficiencies of the transportation 
system;  

• Forecasting future conditions of the transportation system;  

• Recommending improvements to enhance the efficiency, capacity, and safety of the 
transportation system;  

• Developing and recommending sustainable development guidelines that are compatible 
with and help preserve the capacity of future transportation improvements; and 

• Building a consensus for proposed transportation improvements and sustainable 
development through public forums.  

D. STUDY AND CONSENSUS BUILDING PROCESS 
Throughout the study process the consultant team met monthly with the Traffic Task Force and 
solicited input from the public through three visioning sessions, the project web site, and a 
public opinion survey that was distributed to over 1,000 residents of the study area. The insight 
gained from the public’s comments was combined with traditional data collection efforts 
regarding traffic volumes, safety, highway characteristics, physical features of the corridor, 
bicycle and pedestrian facilities, transit systems and other relevant features to develop a 
comprehensive analysis of existing and future travel conditions and to identify deficiencies and 
problems with the transportation infrastructure. The analysis of the existing transportation 
systems and recommendations to improve future operations were reviewed by a Study Technical 
Group consisting of Orange County, NYSDOT, NYSTA, and Metro-North. Each of the Towns 
and Villages in the study area were also consulted, with their input being an instrumental 
component in the development of transportation and land use solutions that could be 
administered within their jurisdictions. Upon concurrence by the Study Technical Group and the 
involved municipalities, the analyses and resulting improvement options were presented to the 
Traffic Task Force. Acting in its role as the project’s Steering Committee, the Traffic Task Force 
was used to build public consensus for potential improvement alternatives. 
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E. TRAFFIC AND LAND USE FORECASTING 

EARLY ACTION INITIATIVES 

As part of the project, short term transportation management strategies (0-3 years) were 
developed to address the impact of trips being generated by existing and approved development, 
as well as the growth of through traffic in the study area. These short-term solutions were 
generally lower cost improvements focusing on existing safety and operational problems along 
the project corridors. The majority of these early action projects maximize the effectiveness of 
the existing roadway infrastructure by optimizing signal timings and coordinating the phasing of 
adjacent traffic lights to allow for a smooth progression of flow. Additional turning lanes at high 
volume intersections along with the establishment of consistent speed limits, safe passing zones, 
and landscape design features are also being proposed to alleviate congestions bottlenecks while 
respecting the land uses and character of the adjacent areas. 

LONG-TERM MODELING 

Projections of traffic conditions on the study area corridors for the horizon year 2020 and for full 
build-out (maximum development permitted by zoning) were developed by the Orange County 
Department of Planning utilizing a four-step travel demand model for several future scenarios 
and a No-Build Scenario, which assumes that no significant changes to land use regulations or 
the current transportation system are made beyond those currently committed to by the 
transportation providers and local municipalities. Potential visions for future development, 
building off of comments and recommendations from the public visioning sessions, were 
developed. These scenarios were then assembled into a matrix for comparative purposes using 
the County’s four-step travel demand model (see Figure 1-1).  The Land Use and Transportation 
Scenarios are described briefly below and in more detail in Chapter 3. 

LAND USE SCENARIOS 

• Existing Zoning – Development of existing vacant or underdeveloped parcels according to 
existing zoning codes. 

• Village Center Scenario – Changing land use patterns to increase densities and expand the 
limits of the villages and hamlets in the study area while reducing the amount of developable 
land in the outlying areas. 

• Reduced Density Scenario – Limit commercial development to the established business 
zones with no expansions allowed beyond the existing commercial boundaries. Reduce 
residential development by increasing required lot sizes. 

• Infrastructure-Based Zoning Scenario – Concentrate both commercial and residential 
development in the areas that contain sufficient sewer infrastructure. Development outside 
of these areas would be required to install, and/or make financial provisions for, the utilities 
and services necessary to support the additional expansion. 
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TRANSPORTATION SCENARIOS 

• No Action- Current Improvements Only – The existing transportation network 
supplemented with improvement projects currently under consideration or in construction. 

• Transportation Management Strategies – Maximize the effectiveness of the existing 
transportation network without major changes or construction. Key elements include small 
improvements to the transit system (i.e. better interconnections to and from existing bus and 
rail), signal optimization, bikeways and other bicycle-use incentives, pedestrian safety and 
circulation improvements. 

• Roadway Focused Investment – Invest in roadway improvements designed to alleviate 
congestion using a range of roadway capacity enhancements and new roadway links, such as 
roadway improvements to circumvent key congestion points and adding travel lanes on 
major corridors. 

• Transit Focused Investments – Increase the efficiency and frequency of the transit systems 
along with improvements that would facilitate multi-modal transit connections. A system of 
regional park-and-ride facilities would be coordinated with new regional and intra-county 
transit services. 

F. FORMAT OF REPORT 
This report and the accompanying appendices present the analyses and studies conducted to 
evaluate the effectiveness of both the short-term and long-term solutions at reducing congestion 
in the southeastern Orange County study area. These analyses were undertaken to narrow down 
and reconfigure the land use and transportation scenarios and reach consensus among the 
Community Advisory Group and the Technical Steering Committee on the potential strategies 
that would merit further study and ultimately be implemented by the project stakeholders.  

This report summarizes the following major tasks associated with this comprehensive study: 

• Existing transportation and land use conditions. 
• Transportation and land use conditions in the future without major changes to zoning and the 

transportation infrastructure. 
• Transportation and land use conditions in the future with different scenarios of zoning and 

transportation improvements. 
• Recommendations for the study area and individual communities with respect to 

transportation improvements and zoning and land use changes.  



*Appendices contain partial copy of the referenced document.
See accompanying CD for full copy.
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EXECUTIVE SUMMARY 

The New York State Department of Transportation has conducted a Transportation 
Corridor Study for an approximately 47-mile segment of New York State Route 17 
between Monticello, Sullivan County, and Interstate 87 in Harriman, Orange County.   

The objective of the Study was to examine the need for capacity improvements along 
the Route 17 corridor in Orange and Sullivan Counties.  The principal result of the 
Study, as documented in the attached Transportation Corridor Study, was the 
recommendation of a corridor preferred alternative for improving existing and future 
capacity needs.   

As part of the Study’s development, a public outreach process was used to help gather 
input from affected stakeholders and provide an opportunity for the Department to 
provide stakeholders with valuable information about the corridor. The outreach process 
included:   

 Elected Officials Meeting - A meeting with elected officials was held on April 24, 
2012 where the Study’s objectives and public involvement process was 
presented for discussion.  

 Public Workshops - A series of public workshops were held to provide Study 
stakeholders with information on the Study’s development and to receive 
valuable input.    

 Transportation Partnering Committee (TPC) Meetings - The TPC was a 
working committee formed of volunteers to help provide direction and guidance in 
the development of the Study.  The committee was comprised of local and State 
government officials with a direct transportation link to the Route 17 corridor. 
Members included representatives from the Town of Mamakating, Town of 
Thompson, Orange County Planning, Orange County Department of Public 
Works, Sullivan County Department of Public Works, Town of Goshen, Town of 
Blooming Grove, Village of Monroe, Town of Woodbury, MTA Metro-North 
Railroad and NYS Thruway Authority. 

The Study was developed in a four step process. Step I included the development of 
corridor goal statements, a corridor vision statement, and collecting existing conditions 
data regarding the traffic, environment and land use.  

During Step II of the Study’s development, corridor concepts were evaluated that 
included: 

 Taking no action;  

 An additional General Use Third Lane;  

 An additional High Occupancy Vehicle (HOV) Lane;  

 An additional lane dedicated to bus rapid transit and;  
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 Light rail transit.    

During Step III of the Study’s development, the following concepts were progressed as 
corridor feasible alternatives and evaluated more closely: 

 General Use Third Lane from I-87 to just west of Middletown and;  

 High Occupancy Vehicle Lane from I-87 to just west of Middletown. 

Ultimately, the Corridor Preferred Alternative, to addressing existing and future capacity 
needs, was determined during Step IV of the Study’s development as follows: 

 General Use Third Lane from I-87 to just west of Middletown.  

The Study also considered, at a planning level of analysis, improvements to key 
interchanges in both Orange and Sullivan Counties, future locations for park-and-ride 
facilities, and provisions for future transit.  
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REPORT SUMMARY 

RS-1 Introduction 

The New York State Department of Transportation (NYSDOT) has conducted a Transportation 
Corridor Study (the Study) for an approximately 47-mile segment of New York State Route 17 
(Route 17/Future I-86) extending between Exit 103 (Rapp Road) in Sullivan County and Exit 131 
(I-87 – Harriman) in Orange County.  The Study was completed under Congressional Earmark 
#4615 sponsored by Senator Charles Schumer, (D-NY), the stated intent of which was to 
examine the need for capacity improvements in the Route 17/I-86 corridor in Orange and 
Sullivan Counties.  As documented in this Transportation Corridor Study Report (the Report), 
the principal result of the Study is the identification of a preferred transportation alternative 
that addresses the identified capacity needs of the corridor for future development by NYSDOT.   

RS-2 Background   

Route 17 within the Study corridor is generally a four-lane expressway, with two travel lanes in 
each direction, with the exception of portions of the roadway between Exit 112 (Masten 
Lake/Yankee Lake/Mountaindale) and Exit 115 (Burlingham Road) in Sullivan County, and 
between Exit 122A (Fletcher Street/Goshen) and Exit 125 (NY Route 17M/South Street) in 
Orange County, where segments of the roadway include three travel lanes.  The distance 
between interchanges in the corridor ranges between 0.5 and 3 miles. 

Route 17 serves as both a major commuter route and a primary recreational route.  Commuter 
use results in significant levels of traffic congestion on weekdays, while recreational use results 
in significant levels of congestion on Friday and Sunday evenings.  Traffic congestion is 
particularly severe between Exit 121 (I-84 – Newburgh/Port Jervis) and Exit 131 (Harriman) at 
the eastern end of the corridor.  Congestion and delay on Route 17 causes a significant amount 
of traffic to divert to other state highways and local roads, and results in traffic congestion 
within the larger Route 17 Study corridor.   

It is projected that traffic congestion on Route 17 will worsen over the near-term and long-term 
planning horizons as a consequence of projected population growth and development within 
the corridor.  Projections by the Cornell Program of Applied Demographics indicate that the 
population of Sullivan County will surpass 79,300 people in 2020, a 2.3% increase over the 
population of the County in 2010.  Estimates of projected growth in population developed by 
the Orange County Planning Department indicate that the population of Orange County will 
reach 400,000 by the end of 2013 and will exceed 430,500 in 2020, a 7.6% increase over the 
seven intervening years.  Congestion is also anticipated to worsen in the future as a 
consequence of new development in both Orange and Sullivan Counties, including the 
expansion of the Center for Discovery and EPT Concord Projects in Sullivan County, both of 
which have been supported by the Mid-Hudson Economic Development Council.   
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The Route 17 Corridor is served by a number of transit services, including commuter rail, 
commuter and intercity bus, and local bus transit. Despite the increasing use of these services, 
traffic volumes and levels of congestion on Route 17 continue to increase.  Consequently, 
additional transportation capacity is needed to address existing and projected levels of 
congestion in the corridor, provide for enhanced mobility, and allow for future economic 
growth in both Sullivan and Orange Counties.  

Currently planned improvements to Route 17 in the corridor are limited to the needed 
reconstruction of the Exit 122 (Crystal Run Road) Interchange starting in 2013 and the 
reconstruction of Exit 131 (Harriman) Interchange to be completed by 2022. While these 
improvements address local operational needs they do not provide for overall needed corridor 
capacity needs. 

In addition to the need for additional transportation system capacity, there is also the need for 
improvements at selected interchanges to address existing high accident locations, to support 
existing and projected development, and to provide new and expanded park-and-ride facilities 
in the corridor.  Existing park-and-ride facilities are substantially limited to a number of park-
and-ride facilities in eastern Orange County. 

RS-3 Purpose of Study 

Based on the identified need for increased transportation capacity described above, the 
purpose of the Study is to identify one or more transportation improvements that will address 
projected increases in population in the corridor and provide for anticipated levels of 
development through the year 2045. 

RS-4 Vision for the Route 17 Corridor and Corridor Goals 

Based on the identified need for the Study, and public input garnered through completion of 
the Study public participation process, the following vision statement has been developed for 
the NYS Route 17 corridor: 

The Route 17 corridor in Orange and Sullivan Counties will support a robust, 
economic future with safe, efficient access for all users while preserving its scenic 
beauty and natural resources. Freight commerce, recreational travelers, and daily 
commuters will travel between New York City and the Hudson Valley-Catskill 
Mountain region along a well managed and maintained, modern facility that 
simultaneously supports long distance access to the southern tier of New York 
State and provides enhanced mobility for local trips among adjoining communities. 

 
Based on the identified vision for the corridor and public input obtained through the Study 
public participation process, the following goal statements were established for the corridor:   
 

• Improve corridor safety for all users and stakeholders. 
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• Provide a reliable transportation corridor that accommodates public transit, minimizes 
delay and accommodates current and future travel demand for all. 

• Preserve corridor infrastructure investments in a fiscally sustainable manner.  

• Modernize corridor roadway and interchanges while maintaining the quality of life and 
preserving the scenic beauty and natural resources. 

• Provide a transportation corridor that supports and enhances the opportunity for 
continued economic development. 

These goal statements were developed to help guide the Department in its planning and 
programming of future projects for the Route 17/Future I-86 corridor.  

RS-5 Study Development Process  

As shown in Figure RS-1, the Study was completed through the following four-step process: 

• Step I “Existing Conditions and Corridor Vision” included collection of data on existing 
(Year 2010) transportation, land use, demographic, and environmental conditions in the 
Study corridor for Sullivan and Orange Counties, and the development of the vision 
statement and goal statements for the corridor.   

• Step II “Conceptual Future Conditions Scenarios Development” included the 
development of a description of future (Year 2045) “baseline” conditions, which 
incorporated projected growth in the corridor, including anticipated major development 
projects and planned and programmed improvements to the regional transportation 
system.  Transportation concepts were then identified to address the anticipated travel 
demand that would be generated in the Route 17 corridor by projected growth. These 
transportation concepts were screened to identify those solutions that had the greatest 
potential to meet corridor vision and goals, and warranted further development and 
evaluation.   

• Step III “Feasible Alternative Development and Analysis” included the further 
development of the “shortlist” of transportation alternatives that survived the screening 
evaluation in Step II to better define their costs and their relative ability to address 
corridor transportation goals and development needs. 

• Step IV “Final Study Recommendations” included the development of final Study 
recommendations based on the ability of each solution to satisfy the vision and  goals 
for the corridor, public comment on each solution, the capital costs of each solution, 
and the impact of each solution on traffic, land use, economics and the environment. 
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Figure RS-1: Project Flow Chart 
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RS-6 Public Participation Process 

Each step in the study development process was supported by the results of a robust public 
participation process that involved key stakeholders in Sullivan and Orange Counties.  This 
process included four major elements:  

• Elected Officials Meeting. A kickoff meeting was held with key elected officials to 
provide an overview of the Study, and to provide opportunity for officials to identify the 
critical concerns that warranted evaluation in the Study.   

• Public Workshops. A total of six public workshops were held in Sullivan and Orange 
Counties to provide information on the Study to the general public and to provide an 
opportunity for the general public to comment on all aspects of the Study.  Workshops 
were scheduled to coincide with the completion of the major milestones of the Study.   

• Transportation Partnering Committee (TPC) Meetings. The TPC was a working 
committee comprised of government volunteers from the Town of Mamakating, Orange 
County Planning, Orange County Department of Public Works, Sullivan County 
Department of Public Works, Town of Goshen, Town of Blooming Grove, Village of 
Monroe, NYS Thruway, Town of Woodbury, and MTA Metro-North Railroad that 
provided direction and guidance in the development of the Study.  As with the public 
workshops, TPC meetings were scheduled to coincide with completion of the major 
milestones of the Study.   

• Direct Meetings with Key Stakeholders.  In addition to the public workshops and TPC 
meetings, meetings were held with local government representatives and business 
leaders in the corridor to discuss future development plans, local zoning,  growth issues, 
and possible impacts that may  result from the proposed transportation improvements.    

RS-7 Existing (Year 2010) Conditions in the Study Corridor 

As summarized below, a key element of the initial step of the Study was the development of a 
description of existing transportation, land use, demographics, and environmental conditions in 
the corridor.  

RS-7.1 Transportation Conditions 

• Traffic Volumes.  As depicted in Figure RS-2, current (2010) Average Annual Daily Traffic 
(AADT) traffic volumes in the Study corridor range from approximately 26,000 vehicles 
per day (VPD) at the western end of the corridor to over 66,000 VPD at the eastern end 
of the corridor.   
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Figure RS-2: Existing AADT 

 

• Level of Service (LOS).  Level of Service is a qualitative measure of operational 
conditions that is used to describe the degree of congestion on a roadway.  Level of 
Service ratings range from LOS A (free flow condition) to LOS F (breakdown conditions).  
Existing (2010) LOS on Route 17 during the peak AM commuting period in the 
eastbound direction range between LOS A and B throughout Sullivan County and the 
western portions of Orange County, to LOS C and D near the I-84 interchange at Exit 122 
(Crystal Run Road/East Main Street) in Orange County, to LOS E and F at the eastern end 
of the Study corridor between Exit 130 (NY Route 208 – Monroe/Washingtonville) and 
131 (Harriman). Similar conditions to those in the AM peak commuting period occur in 
the westbound direction during the PM peak commuting period. 

• Frequency of Accidents in the Study Corridor.  High Accident Locations (HALs) are 
defined by NYSDOT as areas with an unusually high rate of accidents and/or fatalities 
compared to the rates of accidents and fatalities on other roadways in New York State 
with the same functional classification.  A number of HALs exist along the study corridor 
at locations near major interchanges at “ traffic weaving” sections, in which there are 
high levels of merging and diverging traffic.   

• Rail and Bus Transit Services. Sullivan County is served by the Sullivan County 
Transportation Department, which provides two round-trip routes, one of which 
operates on Thursdays from Lumberland/Bethel to Monticello, and the other operates 
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on Fridays from Callicoon to Monticello.  The ShortLine bus service operates local routes 
from the Village of Monticello, and regional commuter bus service to the Port Authority 
Bus Terminal in Manhattan.   

• Orange County is served by the MTA Metro-North Port Jervis commuter rail line, and a 
number of regional, local, para-transit, and dial-a-bus services. Data collected by 
Metro-North in the spring of 2010 showed a total of 1,880 riders during the AM peak 
period on the Port Jervis Line.  The regional bus routes generally provide commuter 
service by ShortLine/Coach to New York City.  Local bus routes are largely limited to 
service to commercial and retail areas in the cities of Newburgh and Middletown and 
the Villages of Monroe and Kiryas Joel.  Approximately 5.3% of Orange County residents 
use public transit to commute to work.   

• Commuting Patterns. Based on available U.S. Census Bureau journey-to-work data for 
Orange County for the period 2005 through 2009, approximately 55.5% of daily work 
trips have both origin and destination within the county borders, and 29.6% of daily 
work trips are by county residents to locations outside county borders.  Of all workers 
commuting out of Orange County, 19% were headed to Manhattan, 17% to Rockland 
County, 14% to Bergen County, and 11% each to Westchester and Dutchess Counties.   
In Sullivan County, nearly 72% of commuters work within the County.  Of all workers 
commuting out of Sullivan County, approximately 57% were headed to Orange County, 
9% to Ulster County, 8% to Manhattan, 4% to Rockland County, and significantly lower 
percentages to all other destinations.    

• Freight. Interstates I-87 and I-84 are the primary freight roadways linking the Mid-
Hudson region to locations in the Northeast, Canada, the Midwest, and South.  I-84 
connects the region with New England to the east and Pennsylvania to the west, while I-
87 connects the region with New York City and the Capital Region.  Route 17 connects 
the region with the Southern Tier of New York State and carries substantially less freight 
than either I-84 or I-87.  There are no truck rest areas along the Route 17 Study corridor.   

RS-7.2 Land Use 

The approximately 47-mile corridor passes through eight towns and a number of additional 
municipalities. The large geographic extent of the Study corridor is reflected in a diverse range 
of land uses in the corridor.  Overall, land uses in the area are predominantly suburban 
residential and rural, with higher densities in village, town and city centers.  Mixed commercial 
uses are primarily concentrated around municipal centers.  Woodbury Common Premium 
Outlets, located off of Exit 131 (Harriman) at the eastern end of the Study corridor, is a major 
destination retail center drawing consumers from the New York Metropolitan Region.  Land 
uses of regional significance in Sullivan County include the Center for Discovery, the largest 
employer in the county, and Bethel Woods Center for the Arts.   
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RS-7.3 Demographics 

• Orange and Sullivan County Population.  The U.S. Census Bureau reports that the 
population of Sullivan County was 77,547 individuals in 2010, a 4.8% increase from the 
year 2000, and the population of Orange County was 372,813 individuals in 2010, a 9.2% 
increase from the year 2000.   

• Environmental Justice Populations.  Minority and low-income populations 
(“Environmental Justice” populations) are protected against disproportionately high and 
adverse impacts from public actions by both federal and state orders and related 
regulations.  In New York State, “Potential Environmental Justice” (PEJ) Areas have been 
identified by the New York State Department of Environmental Conservation (NYSDEC).  
Within the Study corridor in Sullivan County PEJ areas have been designated in the 
Village of Monticello and the Town of Thompson, while in Orange County, PEJ areas 
have been designated by NYSDEC in the Town of Monroe, the Village and Town of 
Chester, the Village and Town of Goshen, the Town of Wallkill, and the City of 
Middletown. 

RS-7.4 Environmental Conditions 

• Noise & Air Quality.  A review of land uses in the Study corridor indicates that there are 
numerous noise- and air quality-sensitive land uses in the corridor.  In addition, Orange 
County has been named as part of a non-attainment area for fine particulate matter 
(PM2.5) and ozone.   Effective December 14, 2009, the New York-New Jersey-Connecticut 
metropolitan area was classified non-attainment by the U.S. Environmental Protection 
Agency (USEPA) for the 24-hour PM2.5 standard. 

• General Ecology and Endangered Species.  A number of threatened and endangered 
species have been identified by the U.S. Fish and Wildlife to be present in Sullivan and 
Orange Counties and are identified in the main body of this report.   

• Wetlands. National Wetland Inventory (NWI) freshwater wetlands and NYSDEC 
wetlands are present along major portions of the Study corridor, including the Basha Kill 
Wildlife Management Area south of Exit 113 (NY Route 209 – Wurtsboro/Ellenville).  
NWI wetlands are under the jurisdiction of the U.S. Army Corps of Engineers (USACE).  
Additional jurisdictional wetlands may potentially be located within the Study corridor, 
but would require site reconnaissance for their identification.   

• Navigable Waters and Wild, Scenic, and Recreational Rivers.  Watercourses located 
within the Study corridor are generally classified by the NYSDEC as either Class B 
(indicating waters supporting contact recreation) or Class C (indicating waters 
supporting fisheries and suitable for non-contact activities). There are no Wild, Scenic, 
or Recreational river segments within one mile of the Study corridor.  

• Parks, Cultural Resources and Farmland. Several historic sites listed on or eligible for 
listing on the State or National Registers of Historic Places are located in proximity to 
the Study corridor.  In addition, a review of the New York State Office of Parks, 
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Recreation and Historic Preservation (OPRHP) online database indicates the potential 
presence of archaeologically significant areas throughout the Study corridor. A 
substantial portion of the Study corridor is in agricultural use.  Prime farmland soils exist 
in several parts of this area. 

RS-8 Corridor Conceptual Future (Year 2045) Conditions 

Conditions in the future (year 2045) were identified to establish the traffic, transit and land use 
conditions that would be present in the corridor without any corridor-level improvements to 
Route 17.   

• Future (Year 2045) Traffic Conditions. Future (Year 2045) traffic conditions within the 
Study Corridor in Orange County were estimated through the use of a regional 
transportation model maintained by the Orange County Planning Department.  Since 
this regional transportation model does not extend into the Sullivan County portion of 
the corridor, future year estimates of travel for the segment of the corridor in Sullivan 
County were taken from Route 17/I-86 Conversion Design Study Reports.   

• These projections indicate that traffic volumes on Route 17 in Sullivan County will 
increase from 0.3% to almost 2% per year throughout the section of corridor between 
Exits 103 (Rapp Road) and 115 (Burlingham Road), and that traffic volumes in Orange 
County will increase between 22% and 200% over the 35-year 2010-2045 period 
depending on the section of the corridor.  This is equivalent to an increase of 0.5% to 
almost 3% per year throughout the corridor. The results of the assessment further 
indicate that congestion along the easternmost segment of Route 17 in Orange County 
will operate at unacceptable levels of congestion (LOS E and F), and that eastbound and 
westbound segments of Route 17 between Exit 120 (NY Route 211/Middletown) and 
Exit 121 (I-84 –Newburgh/Port Jervis) will worsen to LOS E and F.   

• Future (Year 2045) Transit Improvements. The West of Hudson Regional Transit Access 
Study (WHRTAS), currently underway, is expected to recommend long-term 
improvements to transit service along the I-87 and Route 17 corridors.  In the near term, 
a number of transit projects are listed in the 2011-2015 Transportation Improvement 
Program (TIP) for Orange County, including park-and-ride facilities at the Village of 
Kiryas Joel and the Village of Monroe, rehabilitation of existing transit facilities in the 
City of Middletown, operational improvements to the MTA Metro-North Port Jervis Line, 
travel demand management program activities in Orange County, and enhancements to 
existing bus service.   

• Future (Year 2045) Land Use. By 2045, much of Orange County will be substantially 
“built out” as allowed under existing zoning controls of the jurisdictions within the 
County.  Major planned development projects in Orange County include a three-story 
1,000 space parking garage at Woodbury Common, and a 45-acre warehouse 
development on NY Route 17M. Major proposed development projects along the Study 
corridor in Sullivan County include expansion of the Center for Discovery, the EPT 
Concord Resort, and the Shawaga Lodge Road Development project.   
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RS-9 Transportation Corridor Concepts and Identification of Corridor Feasible Alternatives 

Five transportation concepts have been identified as having the potential to meet the vision 
and goals of the Study and to serve projected future (Year 2045) traffic levels.  The concepts 
were developed to a schematic level of design, including the preparation of typical plans and 
cross sections identifying the nominal number of lanes, lane and shoulder widths, and other 
geometric characteristics.  Cost estimates for each concept were based on per lane mile costs 
for similar types of facilities in the nation with similar cross sections.  The “per lane mile” costs 
were consistently applied to the full project limits to provide comparable cost estimates for 
each of the five transportation concepts.  

The five transportation concepts with the potential to meet the study’s vision and goals and to 
address projected future (Year 2045) traffic needs were evaluated on the basis of their relative 
cost, operational and design features, right-of-way requirements, support to economic 
development, and environmental effects.  In addition, the concepts were reviewed by the TPC 
and in public workshops in Sullivan and Orange Counties, during which the general public was 
given the opportunity to comment on each of the competing concepts.   

Provided below is a description of each concept and the results of this evaluation process.   

• No Build.  Under this concept, there would be no significant improvements beyond 
those currently planned and programmed in the corridor.  These currently planned and 
programmed improvements include enhancements to Exits 122 (US Route 6–
Middletown/Port Jervis) and 131 (Harriman), and standard maintenance activities.  The 
No Build concept would require relatively minor capital investment, but would not 
result in needed corridor capacity or safety improvements or provide adequate support 
to economic development in the region.   As a consequence, it was eliminated from 
further consideration, but was used as the baseline against which other identified 
concepts were evaluated. 

• General Use Third Lane.  Under this concept a third lane would be added in the median 
of Route 17.  Since the design of the existing Route 17 provides sufficient room for the 
development of a third lane in the median of the roadway, a third lane has already been 
developed in certain segments of Route 17 within the corridor.  This concept would 
include the introduction of a median barrier and the development of new storm water 
infrastructure.  Widening of the roadway would be required in certain areas where 
there are sight distance obstructions or to correct existing safety or operational 
problems that would be exacerbated by the addition of a new lane.  The General Use 
Third Lane would be developed between Exits 120 (NY Route 211 – Middletown) and 
131 (Harriman), a distance of approximately 22 miles, and the segment of the corridor 
that is projected to experience the highest levels of congestion in the year 2045. 

The widened roadway would improve capacity, address identified HALs, and support 
regional economic development through improved access to the corridor. It would also 
provide additional capacity for use by trucks carrying freight within and through the 
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corridor. Potential environmental effects of this concept would be minimal compared to 
other concepts since it would generally not require construction beyond that of the 
existing roadway alignment. Therefore, this concept was advanced for further 
evaluation since it would have the potential to achieve the Study vision and goals. 

• High Occupancy Vehicle Lane.  High Occupancy Vehicle (HOV) lanes are managed lanes 
that provide a dedicated lane that separates high occupancy vehicles (i.e., busses and 
private automobiles occupied by more than one person) from general use traffic.  For 
the Route 17 corridor, an HOV lane would be developed on each side of the roadway in 
the existing median area. Similar to the General Use Third Lane concept, the HOV lane 
would be developed between Exits 120 (NY Route 211 – Middletown) and 131 
(Harriman), a distance of approximately 22 miles and the segment of Route 17 projected 
to experience the highest levels of congestion in the year 2045.  The HOV lane would be 
separated from general use traffic by a painted buffer.  Widening would be required at 
the access points so that an auxiliary lane could be provided to allow vehicles to safely 
transition between the HOV lane and general use lanes. The HOV lane concept would 
have the potential to provide needed additional capacity, address identified safety 
concerns and could encourage regional economic development in Sullivan and Orange 
Counties. Implementation of this concept could potentially result in some adverse 
environmental effects since its footprint would extend outside the existing roadway 
alignment. This concept was advanced for further evaluation since it had the potential 
to achieve the Study vision and goals.   

• Bus Rapid Transit.  Bus Rapid Transit (BRT) is a public transportation mode that uses 
buses to provide faster and more efficient service than ordinary bus service.  For the 
Route 17 corridor, barrier separated BRT lanes with eight feet wide shoulders would be 
placed in the median of the highway between Exit 120 (NY Route 211 – Middletown) 
and Exit 131 (Harriman). The BRT concept in the western part of the corridor could be 
implemented as a future initiative since, in the 2045 planning year, it would be 
significantly faster to travel by automobile on the existing general purpose lanes 
through this uncongested segment of Route 17 rather than on BRT.  Stations would also 
be developed in the median and would require additional widening and the installation 
of overhead walkways to provide pedestrian access. This concept would have the 
potential to result in improved capacity, address safety concerns, and could encourage 
regional economic development through improved access to Route 17 in the vicinity of 
planned development projects.  Implementation of this concept could potentially result 
in adverse environmental effects since its footprint would extend outside the existing 
roadway alignment. However, it is projected that existing and projected population 
densities in Sullivan and Orange Counties would not be sufficient to support cost-
effective investment in the BRT concept.  In addition, the BRT concept would not 
connect with a supporting regional transit system at its eastern limit.  As a consequence, 
this concept was eliminated from further consideration since it would not achieve the 
Study vision and goals. 
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• Light Rail Transit.  Light rail transit (LRT) is a form of public transit that utilizes electric 
train cars operating on fixed guide rails.  For the Study corridor, an LRT system would be 
developed between Exit 120 (NY Route 211 – Middletown) and Exit 131 (Harriman).  The 
LRT concept in the western part of the corridor could be implemented as a future 
initiative since it would be significantly faster to travel by automobile on the existing 
general purpose lanes through this uncongested segment of Route 17 rather than on 
LRT.  The LRT concept would be developed outside the highway right-of-way rather than 
within the median of the roadway, to provide convenient access to nearby city, town 
and village centers.  However, it is projected that existing and projected population 
densities in Sullivan and Orange Counties would not be sufficient to support cost-
effective investment in the LRT concept.  In addition, the system would not connect with 
a supporting regional transit system at its eastern limit.  As a consequence, this concept 
was eliminated from further consideration since it would not achieve the Study vision 
and goals. 

The results of these assessments indicate that the General Use Third Lane and HOV Lane 
Alternatives are feasible alternatives with the potential to address future corridor capacity 
needs and warrant further detailed evaluation.   

Travel Demand Management (TDM) and Transportation Systems Management (TSM) 
Measures In addition to the five identified concepts described previously, there are a range of 
Travel Demand Management and Transportation System Management strategies that could be 
potentially applied to the Study corridor, either alone or in conjunction with one or more of the 
transportation concepts identified above, to improve corridor traffic operational conditions.  
These include the following concepts:   

• TDM programs focus on changing or reducing travel demand, particularly at peak 
commuting hours, instead of increasing roadway capacity.  Some of the most promising 
TDM programs emphasize coordination with local employers on measures such as car or 
vanpooling programs, bus pass subsidies, alternative work schedules, telecommuting 
options, parking management, and providing financial incentives for the use of public 
transit.   

• TSM programs constitute a separate but closely related set of strategies to TDM 
programs. TSM strategies are low-cost in nature, and include such measures as 
intersection and signal improvements, freeway bottleneck removal programs, and real-
time transportation system monitoring and response systems. 

TDM and TSM programs are most effective when linked to regional land use and growth 
strategies that focus growth near available transit facilities, and would require close 
coordination with municipal jurisdictions within Sullivan and Orange Counties. 

Park-and-Ride Facilities and Improvements to Existing Corridor Interchanges In addition to the 
identified corridor concepts, potential locations for additional park-and-ride facilities were 
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identified, as were potential modifications to interchanges in Sullivan and Orange Counties to 
address HALs and to support existing and anticipated new development in the counties. 

RS-10 Feasible Corridor Alternative Development and Evaluation 

The General Use Third Lane and HOV Alternatives were evaluated in greater detail based on 
transportation modeling studies using the Orange County Regional Travel Demand Model, I-86 
traffic projections, and available mapping from previous Route 17/I-86 Conversion studies.  The 
results of this assessment are provided below.   

RS-10.1 Transportation System Impacts 

• General Use Third Lane.  The results of the detailed transportation modeling indicate 
that the General Use Third Lane Alternative would provide the capacity needed on 
Route 17 between Exit 120 (NY Route 211/Middletown) and 131 (Harriman) to operate 
at acceptable LOS, and would eliminate all of the segments that were projected to 
operated at LOS E/F in the year 2045.  Overall, the General Use Third Lane Alternative 
would provide sufficient capacity to address projected traffic volumes in the corridor, 
however, it would not encourage transit use or support other regional smart growth 
initiatives.  

o The capital cost of the General Use Third Lane was estimated to be 
approximately $291 million (2013 dollars).   

• High Occupancy Vehicle Lane. It is projected that introducing an HOV lane would result 
in a modest shift of approximately 10-15% of vehicles from the general use lanes to the 
HOV lane.  (A greater shift to the HOV Lane could potentially occur if the HOV Lane was 
linked to a regional system of HOV lanes along the I-87 and I-287 corridor in Orange, 
Rockland and Westchester Counties.)  Based on the projected modest shift from the 
existing general purpose lanes to the new HOV Lane, an assessment was completed of 
the degree of congestion that would occur in the future (2045) with the HOV Lane 
alternative.  The detailed modeling studies indicate that, although the HOV Lane would 
operate at free flow conditions (i.e., LOS A/B), the existing general use lanes would 
operate at congested LOS along the corridor in peak travel directions during both the 
AM and PM peak commuting periods.   

o The capital cost of the HOV Lane Alternative was estimated to be approximately 
$366 million (2013 dollars). 

RS 10.2 Potential for Significant Environmental Impacts  

• The General Use Third Lane Alternative would have little potential to result in significant 
environmental impacts since it would be substantially located within the existing right-
of-way of Route 17, while the HOV Lane alternative would have a greater potential to 
result in impacts since it would require the use of land outside of the existing right-of-
way.   
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RS 10.3 Right-of-Way Impacts   

• It is anticipated that the General Use Third Lane Alternative would require minimal 
additional right-of-way since the average widening would be approximately six feet, 
while the greatest widening would be approximately eleven feet on the westbound 
roadway near Exit 121 (I-84 Newburgh/Port Jervis).  The HOV Lane Alternative would 
require additional right-of-way and extend outside the existing alignment along some 
portions of Route 17 by approximately 13 feet, and, up to approximately 18 feet on the 
eastbound roadway near Exit 122 (Crystal Run Road/East Main Street).   

RS 10.4 Impact on Land Use and Support to Economic Development   

• Both the General Use Third Lane Alternative and the HOV Lane Alternative would 
support existing and projected land use in the corridor and related economic 
development by providing additional transportation capacity.  However, the General 
Use Third Lane Alternative, as a consequence of its greater improvement in project 
congestion levels in the corridor, would have the ability to have a greater overall benefit 
to the transfer of goods and commute time to a larger segment of the population than 
with the HOV Lane Alternative.   

RS 10.5 Provision for Park-and-Ride Facilities 

• In addition to the development of additional corridor capacity through the development 
of a General Use Third Lane or HOV Lane, consideration was given to the provision of 
additional park-and-ride facilities throughout the corridor since the majority of existing 
park-and-ride facilities are located at the eastern end of the study corridor in Orange 
County.  Based on a review of the location of existing facilities and the locations of 
existing and planned development projects in the corridor, additional park-and-ride 
locations were identified to be needed in the vicinity of Exits 104 (17B - 
Raceway/Monticello), 106 (Rt. 173 – East Broadway), 109 (Rock Hill/Woodridge), 
113 (Rt. 209 – Wurtsboro/Ellenville), and 118 (Fair Oaks).   

RS 10.6 Conceptual Interchange Planning Scenarios 

• Potential modifications to existing interchanges along the corridor were considered in 
addition to the General Use Third Lane and HOV Lane Alternatives.  The development of 
interchange scenarios focused on providing surrounding communities with better access 
to the corridor, while taking into consideration optimal interchange spacing and 
geometric requirements that would be associated with a future conversion Route 17 to 
Interstate I-86 and known development projects along the study corridor.  Modifications 
to or elimination of existing interchanges in the corridor were identified for three 
scenarios: 

o Address existing safety concerns;  

o Maintain the quality of life and preserve the scenic beauty of the corridor; or 

o Support to existing and planned development.   
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Identified conceptual interchange planning scenarios were evaluated by the TPC and at 
public workshops in both Sullivan and Orange Counties.   

As detailed in the main body of this study, a total of 15 conceptual interchange planning 
scenarios were considered for interchanges in Sullivan and Orange Counties.  Based on 
these reviews and comments received from the TPC and the public, it is recommended 
that scenarios be developed that would accommodate future development and 
preserve the quality of life in both Sullivan and Orange Counties.  In Sullivan County, the 
following three areas were identified as candidates for future interchange 
improvements: 

o Exit 103 (Rapp Road) - Full interchange in the vicinity of the Center for Discovery. 

o Exit 104 (NY Route 17B, Monticello Raceway) – Additional capacity to 
accommodate peak demand during special events. 

o Exit 107 (South Fallsburg, Bridgeville) to Exit 109 (Rock Hill, Woodridge) – Full 
interchange at Exit 107 with closure of ramps at Exit 108 (Bridgeville).  Improve 
local roads to enhance connectivity to interchanges with Route 17. 

It is recognized that additional outreach and planning are needed to address the access and 
traffic operational issues between Exit 110 (Lake Louise Marie; Wanaksink Lake) and Exit 111 
(Wolf Lake) and between Exit 114 (Highview, Wurtsboro) and Exit 116 (NY Route 17K, 
Bloomingburg, Newburgh).   

Two areas were identified in Orange County for future interchange improvements: the area 
between Exit 130 in the Village of Monroe and Exit 127 in the Village of Chester, an area in 
which there are currently four interchanges within a 3.5 mile section of highway, and the area 
between Exits 125 and 123 in Goshen, an area in which there are three sets of eastbound and 
westbound ramps within a 1.25 mile section of Route 17.  The solutions developed for these 
areas would consolidate access to the highway and enhance local connections to the areas that 
are currently serviced by ramps that could be affected by future I-86 conversion projects. 

RS-11 Final Study Recommendations 

Based on the results of the study technical analyses, and the overwhelming support of the TPC 
and the general public as enunciated at the project public workshops in Sullivan and Orange 
Counties, it is recommended that a new General Use Third Lane be developed along the 22-mile 
segment of Route 17 between just west of NY Route 211 at Exit 120 (Middletown), and Exit 131 
(Harriman).  While the traffic projections do not indicate the need to extend the third lane 
further west, future projects initiated in the western part of Orange County or in Sullivan 
County should not preclude the future extension of the third lane should travel patterns or 
demand change in the future.  The future extension of the third lane provides opportunities for 
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partnerships with private organizations and individuals that may want to invest in development 
of property in this portion of the corridor. 

As more fully described in the main body of this study, and based on guidance from the TPC and 
comments provided at project public workshops in Sullivan and Orange Counties, it is 
recommended that: 

• Interchange modifications identified in “Scenario II - Accommodate Future Development 
and Preserve Quality of Life” be used to guide future projects in Orange County. 

• Interchange modifications identified in “Scenario III: Accommodate Future Development 
and Preserve Quality of Life” be used to guide future projects in Sullivan County. 

It is recommended that additional park-and-ride facilities in Sullivan and Orange Counties 
should be explored, including potential new park-and-ride facilities in the vicinity of Exits 104 
(NY Route 17B – Raceway/Monticello), 106 (NY Route 173/East Broadway), 109 (Rock 
Hill/Woodridge), 113 (NY Route 209 – Wurtsboro/Ellenville), and 118 (Fair Oaks).   

It is recommended that continued coordination be progressed with the ongoing West of 
Hudson Regional Transit Study being undertaken by MTA Metro-North and the New York State 
Thruway Authority, in cooperation with the Port Authority of New York & New Jersey, New 
Jersey Transit, and NYSDOT, to identify additional opportunities to provide improved transit 
service on  the Port Jervis Line and to develop a regional HOV Lane system, of which an HOV 
Lane on Route 17 could potentially be an element.    

A recurring theme throughout the public outreach process was the need for rest areas and 
commercial traffic amenities along the Route 17 corridor.  The provision of these services would 
help to modernize the corridor and enhance economic development opportunities by attracting 
more commercial traffic to the Route 17 corridor.  The location of these areas would need to be 
coordinated with surrounding communities so as not to adversely impact businesses that 
currently rely on providing these services.  Identification of future projects throughout the 
corridor should include participation by the public and surrounding businesses. 

RS-12 Next Steps and Project Development and Environmental Review Process   

NYSDOT will pursue the recommended improvements either individually or collectively as 
funding becomes available, at which time the proposed capital improvements will undergo 
required environmental reviews in accordance with State Environmental Quality Review Act 
(SEQRA) and/or National Environmental Policy Act (NEPA) depending on the source of 
necessary funding.  Additionally, any future corridor projects will be coordinated with FHWA 
and implemented such that the improvements meet Interstate standards.  
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Kiryas Joel Roadway and Pedestrian
Improvements Design Report*
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