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Transit Bus Schedules 
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Traffic Signal Warrant Analyses 

 
 

 

 

 

 

 

 

 



 

TRAFFIC SIGNAL WARRANT ANALYSES 

 

Croton Point Avenue at U.S. 9 Northbound Ramps 

Croton Point Avenue at U.S. 9 Southbound Ramps 

Croton Point Avenue at Veterans Plaza 
 

 

Introduction 
 
All Croton Point Avenue intersections were evaluated based on April 2008 traffic volumes 
and the Warrant 3, Peak Hour criteria documented in the NYSDOT-approved Federal 
Highway Administration’s 2003 Edition of the Manual on Uniform Traffic Control Devices 

for Streets and Highways (MUTCD).   
 
Warrant 3, Peak Hour Analysis 
 
As discussed in Section 4C.04 of the MUTCD,  
 

The Peak Hour signal warrant is intended for use at a location where traffic 

conditions are such that for a minimum of 1 hour of an average day, the minor-street 

traffic suffers undue delay when entering or crossing the major street.  

 

This signal warrant shall be applied only in unusual cases, such as office complexes, 

manufacturing plants, industrial complexes, or high-occupancy vehicle facilities that 

attract or discharge large numbers of vehicles over a short time.  

 

The need for a traffic control signal shall be considered if an engineering study finds 

that the criteria in either of the following two categories are met: 

 

A. If all three of the following conditions exist for the same 1 hour (any four 

consecutive 15-minute periods) of an average day: 

1. The total stopped time delay experienced by the traffic on one minor-street 

approach (one direction only) controlled by a STOP sign equals or exceeds:  

4 vehicle-hours for a one-lane approach; or 5 vehicle-hours for a two-lane 

approach, and  

2. The volume on the same minor-street approach (one direction only) equals or 

exceeds 100 vehicles per hour for one moving lane of traffic or 150 vehicles 

per hour for two moving lanes, and 

3. The total entering volume serviced during the hour equals or exceeds 650 

vehicles per hour for intersections with three approaches or 800 vehicles per 

hour for intersections with four or more approaches. 
 

B. The plotted point representing the vehicles per hour on the major street (total of 

both approaches) and the corresponding vehicles per hour on the higher-volume 

minor-street approach (one direction only) for 1 hour (any four consecutive 15-

minute periods) of an average day falls above the applicable curve in [the 
following figure] for the existing combination of approach lanes.  



 

 

 

The intersection of Croton Point Avenue and the U.S. northbound ramps has three 
approaches.  The U.S. 9 northbound off-ramp is the only stop-controlled approach and, 
therefore, the minor street to be considered in the peak hour analysis.  Eastbound and 
westbound Croton Point Avenue are free-flowing and constitute the major-street 
approaches. 
 
The intersection of Croton Point Avenue and the U.S. 9 southbound ramps also has three 
approaches.  The southbound off-ramp is the only stop-controlled approach and, 
therefore, the minor street to be considered in the peak hour analysis. Eastbound and 
westbound Croton Point Avenue are free-flowing and constitute the major-street 
approaches.  
 
The intersection of Croton Point Avenue and Veterans Plaza has four approaches.  
Westbound Croton Point Avenue is free-flowing and constitutes the only major-street 
approach.  Eastbound Croton Point Avenue and northbound and southbound 
Veterans Plaza are stop-controlled approaches.  Since northbound Veterans Plaza 
accommodates considerably more traffic than the other minor-street approaches during 
both peak hours, Veterans Plaza is the minor street to be considered in the peak hour 
volume analysis.  
 
Since some lane movement delays were excessive and could not be calculated using 
Synchro, explicit data was not available to evaluate Warrant 3 based on Category A.  
Therefore, all warrant evaluations were based on Category B.  The total major-street and 
higher minor-street volumes at the three unsignalized Croton Point Avenue intersections, 
as derived from the manual turning movement counts that were conducted in April 2008 
(see Appendix A of this report), are provided in Table 1 below.  As illustrated in 



 

Table 1. Hourly Major- and Minor-Street Vehicular Volumes for 

Croton Point Avenue Unsignalized Intersections 
 

2 or More Lanes and 2 Lanes (7 to 8 a.m.) 
Croton Point Avenue at: Major-Street Volume (vph) 

Total of Both Approaches 

Minor-Street Volume (vph) 

Higher-Volume Approach 

U.S. 9 Northbound Ramps 
    U.S. 9 Southbound Ramps 

    Veterans Plaza 

1,021 
1,435 
1,397 

396 
538 
279 

 
 
Figure 1, the volumes all lie well above the Warrant 3 curve for approaches with a 
combination of two lanes and two lanes.     
 
 
  

 

 
 

Conclusion 
 
The Croton Point Avenue intersections at the U.S. 9 northbound ramps, U.S. 9 southbound 
ramps, and Veterans Plaza all satisfy the Warrant 3, Peak Hour criteria for signalization, as 
detailed in Section 4C.04 of the MUTCD.  

Figure 1. Warrant 3, Peak Hour Plot of Major- and Minor-Street Vehicular Volumes for  

Croton Point Avenue Unsignalized Intersections 
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Short-Term Improvements  

Cost Estimate



4.02 AG Asphaltic Concrete Wearing Course, 3" Thick S.Y. 9024 9.50$            12.35$                111,447.77$            

4.02 CB Asphaltic Concrete Mixture TONS 259 67.00$          100.00$              25,916.40$              

4.04 AC
Concrete Base for Pavement, 6" Thick, Class 

B-32
C.Y. 284 105.00$        150.00$              42,666.67$              

4.08 BA Concrete Curb (21" Deep) L.F. 3602 19.00$          24.70$                88,969.40$              

4.08 BAM Concrete Curb, Mountable (21" Deep) L.F. 734 19.00$          24.70$                18,129.80$              

4.13 AA 4" Concrete Sidewalk (Unpigmented) S.F 7642 4.30$            7.00$                  53,494.00$              

4.13 AB 4" Concrete Sidewalk (Pigmented) S.F 12089 5.25$            8.00$                  96,712.00$              

4.13 BA 7" Concrete Sidewalk (Unpigmented) S.F 5497 5.25$            9.00$                  49,473.00$              

4.13 BB 7" Concrete Sidewalk (Pigmented) S.F 1270 6.50$            10.00$                12,700.00$              

4.13 D Detectable Warning Surface S.F. 600 10.00$          13.00$                7,800.00$                

6.02 AAN Unclassified Excavation C.Y. 284 31.00$          40.30$                11,463.11$              

6.03 AA
Stripping Pavement Surface (Asphaltic 

Concrete)
S.Y. 540 4.70$            6.11$                  3,299.40$                

6.22 F Additional Hardware LBS 1000 1.00$            1.30$                  1,300.00$                

6.36 DR
Structural Repair and Adjustment of 

Utility Structures
C.Y. 0 900.00$        1,170.00$           234.00$                   

6.43 Photographs SETS 180 12.00$          15.60$                2,808.00$                

6.44
Thermoplastic Reflectorized Pavement 

Markings (4" Wide)
L.F. 12858 0.60$            0.78$                  10,029.24$              

6.44 B
Thermoplastic Reflectorized Pavement 

Figures
EA 4 30.00$          39.00$                156.00$                   

6.50 Cleaning of Drainage Structures EACH 13 165.00$        214.50$              2,788.50$                

6.52 A Uniformed Full-Time Flagmen P/HR 1560 25.00$          32.50$                50,700.00$              

6.67 MM
Subbase Course, Select Granular Material, 

Type MM
C.Y. 284 10.00$          13.00$                3,697.78$                

6.70
Maintenance and Protection of Traffic 

(MPT)
L.S. 1 28,000.00$   28,000.00$         28,000.00$              

6.83 AB Furnishing New Traffic Sign Posts L.F. 280 4.00$            5.20$                  1,456.00$                

6.83 AR
Furnishing New Reflectorized Traffic 

Signs
S.F. 134 13.00$          16.90$                2,256.15$                

6.83 BA Installing Traffic Signs S.F. 134 9.25$            12.03$                1,605.34$                

6.83 BB Installing Traffic Sign Posts L.F. 280 8.00$            10.40$                2,912.00$                

6.91
Reflective Cracking Membrane (18" 

Wide)
L.F. 5045 2.10$            2.73$                  13,772.85$              

TRAF

Furnish and Install Traffic Signals for 3 

Intersections, including all countdown 

pedestrian signal displays

EACH 3 50,000.00$   50,000.00$         150,000.00$            

MOBL Mobilization L.S. 1 38,000.00$   38,000.00$         38,000.00$              

TRLR Engineer - Trailer MTH 9 4,000.00$     4,000.00$           36,000.00$              

TRVL Engineer - Travel Expense MTH 11 2,000.00$     2,000.00$           22,000.00$              

LGHT Furnish and Install Street Lighting EACH 10 11,000.00$   11,000.00$         110,000.00$            

Subtotal 999,787.41$      
Survey and Mapping @ 5% 49,989.37$              

Design Costs @ 15% 149,968.11$            

Construction Inspection @ 10% 99,978.74$              

Subtotal 1,249,734.26$         

20% Contingency Fee & Inflation 249,946.85$            

TOTAL 1,499,681.11$   

CONSTRUCTION COST ESTIMATE

ITEM NO ITEM UNIT QUANTITY
UNIT 

PRICE 
UNIT PRICE AMOUNT



Item 4.02 AG Asphaltic Concrete Wearing Course, 3" Thick S.Y.

Street From To  Length (ft)  Area    (SF) Area    (SY) Bike Lanes

Croton Point Ave Veterans Plaza SB Rt. 9 Ent. Ramp 168.00$     7,896.00$    877 2838

Croton Point Ave 3,731.00$    415 13359

Croton Point Ave Rt. 9 Ent. Ramp Riverside Ave 803.00$     35,332.00$  3926 10301

Riverside Ave 5,465.00$    607 26498

Riverside Ave Croton Point Ave Benedict Blvd 413.00$     16,107.00$  1790

Riverside Ave 5,006.00$    556

SB Rt. 9 Ramp 250.00$     7,680.00$    853

9,024

Item: 4.02 CB Asphaltic Concrete Mixture

- In roadway area around every new or modified City manhole

- Assumed 15' linear feet per catch basin connection.

DETAIL # DESCRIPTION  Factor 

 Length     

(ft) Quantity 

Total        

(ft
3
)

1 Adjacent to New Curbs in Roadway 0.50 4,336.00 2168

2 Adjacent to New Curbs in Sidewalk 0.25 4,336.00 1084

3 Catch Basin Connection 1.33 110.00 146

4 Around New Type 1 - Catch Basins 22.83 2 46

5 Around New or Modified Manhole 5.78 2 12

6 New Tree Pit Cut-out 4.17 0 0

7 Corner Quadrant Sidewalk Adjacent to New Curbs 16.67 0

8 Pavement Ramp through Intersection* 1.25 0.00 0

Subtotal (ft
3
) 3456

Subtotal - 150lbs/ft
3 
(lbs) 518328

Subtotal (tons) 259

Additonal Temporary Pavement for Water Distribution Lines 0

Total 259

Street From To Sewer/Wate

Croton Point Avenue 22
Subtotal 22

Add 20% 1.2

Total Number of Manholes 26 26

3 signals

Item 4.04 AC Concrete Base for Pavement, 6" Thick, Class B-32 C.Y.

Street From To Area (SF)

Volume 

(CY)

SB Rt. 9 Ramp 7680 284

284

Item 4.08 BA Concrete Curb (21" Deep) L.F. 11 signs

Street From To Length (ft) Arrows: 15 single

Croton Point Ave Veterans Plaza SB Rt. 9 Ent. Ramp 484 8 double

Croton Point Ave SB Rt. 9 Ent. Ramp Riverside Ave 1835 4 bicycle

Riverside Ave Croton Point Ave Benedict Blvd 1203

Benedict Blvd 80 30 ped ramps

3602

Striping 14 Stop Bars

Item 4.08 BAM Concrete Curb, Mountable (21" Deep) L.F.

Street From To Length (ft)

Croton Point Ave Veterans Plaza SB Rt. 9 Ent. Ramp 144

Croton Point Ave SB Rt. 9 Ent. Ramp Riverside Ave 168

Riverside Ave Croton Point Ave Benedict Blvd 422

Benedict Blvd

734

Total Length (FT)

Riverside Ave

Total Length (FT)

Total Area (SY)

SB Rt. 9 Entrance Rmp

Croton Point Avenue

Benedict Blvd

Riverside Ave

Widening

Total Volume (CY)

Widening



Item 4.13 AA 4" Concrete Sidewalk, Unpigmented S.F.

Street From To Area (SF)

Croton Point Ave Veterans Plaza SB Rt. 9 Ent. Ramp 1128

Riverside Ave Croton Point Ave Benedict Blvd 6514

7642

Item 4.13 AB 4" Concrete Sidewalk, Pigmented S.F.

Street From To Area (SF)

Croton Point Ave SB Rt. 9 Ent. Ramp Riverside Ave 12089

12089

Item 4.13 BA 7" Concrete Sidewalk, Unpigmented S.F.

Street From To Area (SF)

Croton Point Ave Veterans Plaza SB Rt. 9 Ent. Ramp 1710

Riverside Ave Croton Point Ave Benedict Blvd 3787

5497

Item 4.13 BB 7" Concrete Sidewalk, Pigmented S.F.

Street From To Area (SF)

Croton Point Ave SB Rt. 9 Ent. Ramp Riverside Ave 1270

1270

Item 4.13 D Detectable Warning Surface S.F.

Street From To

# of Ped 

Ramps Area (S.F.) Area (S.F.)

Croton Point Ave Veterans Plaza Riverside Ave 16 20 320

Riverside Avenue Croton Point Avenue Benedict Blvd 14 20 280

600

Item 6.02 AAN Unclassified Excavation C.Y.

Street From To Area (SF)

Volume 

(CY)

SB Rt. 9 Ramp 7680 284

284

Item: 6.03 AA Stripping Pavement Surface (Asphalt Concrete)

Road Width

# of Adjust. 

Areas Area (SY)

42 1 93

48 1 107

45 1 100

54 2 240

SY 540

Total Area (SF)

Total Area (SF)

Total Area (SF)

Total Area (SF)

Total Area (S.F.)

Street

Croton Point Avenue

     @ Veterans Plaza

Riverside Avenue

     @Croton Point Avenue

Riverside Avenue

     @Benedict Avenue

Total

Benedict Boulevard

     @ Riverside Avenue

Widening

Total Volume (CY)



Item 6.22 F Additional Hardware lbs

(For repairing damaged catch basins and water and sewer manhole covers and frames

1000

1000

Item: 6.36 DR Structural Repair and Adjustment of Utility Structures

- Assume a Percentage of Structures will have to be adjusted

- Assume 5.5' length by 6" thick brick by 4 walls by 1' high = 11 cf = .5 CY

- (All CB's are being replaced - therefore they are not included)

Total number of drainage structures 2 (From Item 4.02AG)

Assume a 20% of the total drainage structures 0

0.5 CY per Manhole 0.5

TOTAL (CY) 0

Item 6.43 Photographs Sets

150 sets per million dollars of construction w/ min of 100 sets (per DDC Directives FD 12)

180 SETS

Item 6.44 Thermoplastic Reflectorized Pavement Markings (4" Wide) L.F.

Factor F is number of 4" stripes

Type Length Number of Stripes F Subtotal

Double Yellow 1353 2 1 2706

Dashed Yellow 220 2 0.25 110

Solid White 550 1 1 550

Dashed White 2808 1 0.25 702

Stop Bars 266 1 6 1596

Subtotal L.F. 5664

Crosswalks Corner to Corner # of Stripes F Subtotal

Croton Point Avenue @ Veteran's Plaza

N 46 17 3 510

W 48 17 3 510

S 36 13 3 390

Croton Point Avenue @ SB Rt. 9 Ramps

N 38 14 3 504

W 53 2 3 318

S 38 14 3 420

Croton Point Avenue @ NB Rt. 9 Ramps

SW 48 17 3 510

SE 34 13 3 390

Croton Point Avenue @ Riverside Avenue

N 48 2 3 288

W 62 22 3 792

S 50 18 3 648

Riverside Avenue @ Benedict Boulevard

N 45 2 3 270

W 58 2 3 348

S 44 16 3 576

E 55 20 3 720

Subtotal L.F. 7194

TOTAL L.F. 12858

Total

1,200,000$                                           

180

Total

Approx. Cost of Construction

Divided by 1million and times 150

Nominal Amount (lbs)

Width

10

10

10

12

NHV

10

10

10

NHV

12

12

NHV

NHV

12

12



Item 6.44 AB Thermoplastic Reflectorized Pavement Arrows L.F.

Type Number F Subtotal

Thru Arrows 16 50 800

Combo Arrows 9 90 810

TOTAL L.F. 1610

Item 6.44 B Thermoplastic Reflectorized Pavement Arrows EA

Type Number Subtotal

Bicycle Rider 4 4

TOTAL EA 4

Item: 6.50 Cleaning of Drainage Structures

 Storm Sewer Drainage Structures to remain in project area

Street From To # of 

Croton Point Ave Veterans Plaza Riverside Ave 7

Riverside Ave Croton Point Ave Benedict Blvd 6

Total Number of Structures 13

Item: 6.52 Uniformed Flagman

- Estimates Number of Flagman

Number of Flagpersons Assumed 1

Project duration is 9 months. 1560

Total Hours 1560

Item 6.67 MM Subbase Course, Select Granular Material, Type MM C.Y.

Street From To Area (SF)

Volume 

(CY)

SB Rt. 9 Ramp 7680 284

284

Item 6.70 Maintenance and Protection of Traffic (MPT) L.S.

Assumed Total

TOTAL L.S. 42500

Item: 6.83 AB Furnishing New Traffic Sign Posts

See Item 6.82 A

Type No.

New Reflectorized Signs 20

Total 20

Total of Entire Project Area 280 LF

6.83 AR Furnishing New Reflectorized Traffic Signs

Type No. Total

Reflectorized (3 sf) 8 24

Reflectorized (6.25 sf) 6 37.5

Reflectorized (12 sf) 6 72

Total 20 133.5

Total of Entire Project Area 134 SF

Area

3

6.25

12

Widening

Total Volume (CY)



6.83 BA Installing Traffic Signs

(See Items 6.83 AR)

Total of Entire Project Area 134 SF

6.83 BB Installing Traffic Sign Posts

(See Items 6.83 AB

Total of Entire Project Area 280 LF

Item 6.91 Reflective Cracking Membrane L.F.

Street From To Length (ft) Width

Length of 

Membrane

Croton Point Ave Veterans Plaza SB Rt. 9 Ent. Ramp 168 47 504

Croton Point Ave 59 52 177

Croton Point Ave Rt. 9 Ent. Ramp Riverside Ave 803 44 2409

Riverside Ave 95 63 380

Riverside Ave Croton Point Ave Benedict Blvd 413 39 1239

Riverside Ave 84 69 336

5,045

Item T-3.32 Furnish and Install Pedestrian Signal (Modular Pole) EA

Type Number Subtotal

Pedestrian Signal 10 10

TOTAL EA 10

Item: 52.11D12 12" Ductile Iron Pipe Basin Connection

Connections measured from edge to edge.
Street From To Length (lf)

Croton Point Ave Riverside Avenue Veterans Plaza 110

Catch Basin Connection (LF) 110

Total Length (L.F.)

SB Rt. 9 Entrance Rmp

Croton Point Avenue

Benedict Blvd
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April 15, 2008 Public Meeting Notes 



 

Croton Harmon Parking Facility Vehicular, Pedestrian and Bicycle Study 

Village of Croton-on-Hudson, Westchester County, NY 

 

 

PUBLIC MEETING 
 

7:30 p.m., Tuesday, April 15, 2008 

Stanley H. Kellerhouse Municipal Building 

1 Van Wyck Street, Croton-on-Hudson, NY  10520  
 

 

Notes/Comments/Recommendations/Questions from Public (after presentation of 

project purpose, status, and existing conditions observations was made) 

 

 

Vehicular 
• Difficult to make left turns from southbound S. Riverside Avenue to eastbound Benedict 

Boulevard 
• Congestion at S. Riverside Avenue and Benedict Boulevard causes cut-through traffic 

from Oneida Avenue to Hastings Avenue where many children live 
• Southbound ramp is a problem in the mornings 
• Very little red time for southbound right turn from S. Riverside Avenue to Croton Point 

Avenue 
• Westchester County Bee-Line bus stops on Croton Point Avenue beneath U.S. 9 overpass 
• Drivers are aggressive exiting train station in the evenings 
• Motorists have difficulty making left turns from Croton Point Avenue to U.S. 9 

southbound on-ramp in the evenings 
• Steady stream of traffic from train station in the evenings blocks Croton Point Avenue 

traffic wishing to turn onto U.S. 9 on-ramps 
• Speeding along Croton Point Avenue to over the bridge and west of the train station 
• Traffic control officer puts pylons at Croton Point Avenue and Veterans Plaza in the 

evenings to better guide the two lanes of exiting traffic to the appropriate eastbound 
travel lanes 

• Prohibit left turns from Croton Point Avenue to U.S. 9 northbound and southbound on-
ramps 

• Relocate bus stop under the overpass to U.S. 9 southbound on-ramp 
• Put lane delineation from train station to S. Riverside Avenue 
• Need to enforce on-street parking regulations 
• Need to enforce traffic operations at U.S. 9 southbound off-ramp 
• Roundabout at Croton Point Avenue and Veterans Plaza? 
• Possible to construct new street north of Veterans Plaza through existing north train 

station parking lot? 
 
 



 

Pedestrian 
• Physical disconnect between Croton Point Park activities and S. Riverside Avenue 

restaurants 
• Difficult to cross high volumes on U.S. 9 southbound off-ramp in the mornings 
• Need access to/from Shop Rite shopping plaza 
• Pedestrian currently utilize cow path to climb up from Shop Rite shopping plaza and 

walk along shoulder and non-existent sidewalk on south side of Croton Point Avenue  
• Install sidewalk on S. Riverside Avenue between Croton Point Avenue and Van 

Cortlandt Manor  
• Need lighting under U.S. 9 overpass 
• Install neckdowns at U.S. 9 southbound ramps 
• Install YIELD TO PEDESTRIAN variable message signs along U.S. 9 southbound ramps 

to slow vehicles 
• Pedestrian bridge over U.S. 9 from western end of Benedict Boulevard to some location 

closer to train station? 
 
 

Bicycle 

• Signs along Croton Point Avenue mounted too low for bicyclists to travel comfortably 
• Difficult for bicycles to travel along Croton Point Avenue because of conflicting 

vehicular volumes at the U.S. 9 southbound on-ramp and northbound on- and off-ramps 
• Existing bicycle/pedestrian trail on west side of U.S. 9 southbound on-ramp 
• Steep grade in vicinity of U.S. 9 between Benedict Boulevard and Croton Point Avenue 

may make construction of a bicycle/pedestrian facility connecting Benedict Boulevard to 
Croton Point Avenue infeasible 

• No separation for bicyclists on south side of Croton Point Avenue 
• Make Croton Point Avenue and U.S. 9 northbound ramps a right-angle intersection 

(eliminate channelized eastbound right turn) to slow turning vehicles down and eliminate 
vehicular/bicycle conflicts 

• Need curb cuts at U.S. 9 southbound on-ramp and to existing bicycle/pedestrian trail 
• Extend existing bicycle/pedestrian trail from U.S. 9 southbound on-ramp northward to 

Municipal Place 
• Replace dangerous grating at northwest corner of Croton Point Avenue and S. Riverside 

Avenue 
 
 
Train Station 

• Two lanes existing Veterans Plaza in the evenings 
• If motorists forced to inside lane and want to access U.S. 9 ramps, it is difficult to change 

lanes to do so 
• Improve drop-off area 
• Need greeter at drop-off area 
• Separate bicycles/pedestrians/shuttle buses from passenger car drop-off 
• Westchester County Bee-Line stops at drop-off area, too 
• Install signs and lollipops for reversible lanes along Veterans Plaza 
• Would like bike check incentives program 



 

• Want to install rented bike boxes? 
• Possible to construct a direct U.S. 9 off-ramp to the train station? 
 

 

Miscellaneous 

• Benedict Boulevard is being modified using Commercial Development Block Grant 
(CDBG) federal funds 

• Shop Rite shopping plaza has been asked to do a study of S. Riverside Avenue with any 
future development  

• Van Cortlandt Manor has gotten funding to improve their gateway 
• To what extent will NYSDOT need to be involved with improvements? 
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Potential Federal Funding  

Programs Information 

 
 

 

 

 

 

 

 

 






























