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1. Capacity Analysis Methodology 



CAPACITY ANALYSIS METHODOLOGY 

SIGNALIZED INTERSECTIONS 

The operation of signalized intersections in the study area was analyzed by applying the Percentile 
Delay Methodology included in the Synchro 10 traffic analysis software. The Percentile Delay 
Methodology differs from the Highway Capacity Manual (HCM) Methodology by calculating 
vehicle delays for five different percentile scenarios (10th, 30th, 50th, 70th and 90th) and taking 
the volume weighted average of the scenarios as compared to HCM which calculates delay for a 
single average scenario. In addition, the Percentile Delay Methodology includes an additional 
queue delay component to account for the effects of queues and blocking on short links and turning 
bays. The methodology evaluates signalized intersections for average delay per vehicle and level 
of service (LOS). 

LOS can be characterized for the entire intersection, each intersection approach, and each lane 
group. Delay alone is used to characterize LOS for the entire intersection or an approach. Total 
delay and volume-to-capacity (v/c) ratio are used to characterize LOS for a lane group. The 
volume-to-capacity ratio quantifies the degree to which a phase’s capacity is utilized by a lane 
group.  

LOS A describes operation with a delay of 10 seconds per vehicle or less and a volume-to-capacity 
ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity ratio is low 
and either progression is exceptionally favorable or the cycle length is very short. If it is due to 
favorable progression, most vehicles arrive during the green indication and travel through the 
intersection without stopping. 

LOS B describes operation with delay between 10 and 20 seconds per vehicle and a volume-to-
capacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity 
ratio is low and either progression is highly favorable or the cycle length is short. More vehicles 
stop than with LOS A. 

LOS C describes operation with delay between 20 and 35 seconds per vehicle and a volume-to-
capacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity 
ratio is favorable or the cycle length is moderate. Individual cycle failures (i.e., one or more queued 
vehicles are not able to depart as a result of insufficient capacity during the cycle) may appear at 
this level. The number of vehicles stopping is significant, although many vehicles still pass 
through the intersection without stopping.  

LOS D describes operation with delay between 35 and 55 seconds per vehicle and a volume-to-
capacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity 
ratio is high and either progression is ineffective or the cycle length is long. Many vehicles stop 
and individual cycle failures are noticeable.  

LOS E describes operation with delay between 55 and 80 seconds per vehicle and a volume-to-
capacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity 
ratio is high, progression is unfavorable, and the cycle length is long. Individual cycle failures are 
frequent.  

LOS F describes operation with delay exceeding 80 seconds per vehicle or a volume-to-capacity 
ratio greater than 1.0. This level is typically assigned when the volume-to-capacity ratio is very 
high, progression is very poor, and the cycle length is long. Most cycles fail to clear the queue.  

A lane group can incur a delay less than 80 seconds per vehicle when the volume-to-capacity ratio 
exceeds 1.0. This condition typically occurs when the cycle length is short, the signal progression 



is favorable, or both. As a result, both the delay and volume-to-capacity ratio are considered when 
lane group LOS is established. A ratio of 1.0 or more indicates that cycle capacity is fully utilized 
and represents failure from a capacity perspective (just as delay in excess of 80 seconds per vehicle 
represents failure from a delay perspective). 

The delay criteria for the range of service levels for signalized intersections are shown in Table 
A.1-1. 

Table A.1-1
LOS Criteria for Signalized Intersections

Total Delay Per Vehicle 
Level-of-Service (LOS)(1)

v/c ratio ≤ 1.0 v/c ratio > 1.0 

≤ 10.0 seconds A F 
>10.0 and ≤ 20.0 seconds B F 
>20.0 and ≤ 35.0 seconds C F 
>35.0 and ≤ 55.0 seconds D F 
>55.0 and ≤ 80.0 seconds E F 

>80.0 seconds F F 

Note:     (1) For approach-based and intersection-wide assessments, LOS is defined solely by delay.
Source: Transportation Research Board. Highway Capacity Manual, 6th Edition. 

UNSIGNALIZED INTERSECTIONS 

LOS for a two-way stop-controlled (TWSC) and all-way stop-controlled (AWSC) intersections is 
determined by the computed or measured control delay using HCM Methodology. For motor 
vehicles, LOS is determined for each minor-street movement (or shared movement) as well as 
major-street left turns at TWSC intersections and for all movements at AWSC intersections. LOS 
is not defined for the intersection as a whole for TWSC intersections.  

The LOS criteria for both TWSC and AWSC unsignalized intersections are summarized in Table 
A.1-2.  

Note that the LOS criteria for unsignalized intersections are somewhat different from the criteria 
used in signalized intersections. At TWSC intersections, drivers on the stop-controlled approaches 
are required to select gaps in the major-street flow in order to execute crossing or turning 
maneuvers. In the presence of a queue, each driver on the controlled approach must also use some 
time to move into the front-of-queue position and prepare to evaluate gaps in the major-street flow. 
AWSC intersections require drivers on all approaches to stop before proceeding into the 
intersection. 

Table A.1-2
LOS Criteria for Unsignalized Intersections

Control Delay Per Vehicle 
Level-of-Service (LOS)(1)

v/c ratio ≤ 1.0 v/c ratio > 1.0 

≤ 10.0 seconds A F 
>10.0 and ≤ 15.0 seconds B F 
>15.0 and ≤ 25.0 seconds C F 
>25.0 and ≤ 35.0 seconds D F 
>35.0 and ≤ 50.0 seconds E F 

>50.0 seconds F F 

Note:     (1) For TWSC intersections, the LOS criteria apply to each lane on a given approach and to each 
approach on the minor street (for TWSC intersections). LOS is not calculated for major-street 
approaches or for the intersection as a whole.   

Source: Transportation Research Board. Highway Capacity Manual, 6th Edition. 



2. Turning Movement Counts (TMCs) 



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 0 0 1 1 21 1 1 23 0 0 27 27 0 0 0 0
7:15 AM - 7:30 AM 0 1 0 1 29 0 0 29 1 0 33 34 0 0 0 0
7:30 AM - 7:45 AM 0 0 0 0 35 0 3 38 0 0 48 48 0 3 0 3
7:45 AM - 8:00 AM 0 0 0 0 20 0 2 22 0 1 56 57 0 1 0 1
8:00 AM - 8:15 AM 0 0 1 1 23 1 2 26 0 2 37 39 0 1 0 1
8:15 AM - 8:30 AM 0 1 0 1 15 0 1 16 1 0 32 33 1 0 0 1
8:30 AM - 8:45 AM 0 0 0 0 22 0 1 23 0 0 39 39 0 0 0 0
8:45 AM - 9:00 AM 0 0 0 0 27 0 1 28 0 0 38 38 0 0 0 0

7:30 AM - 7:45 AM 0 0 0 0 35 0 3 38 0 0 48 48 0 3 0 3
7:45 AM - 8:00 AM 0 0 0 0 20 0 2 22 0 1 56 57 0 1 0 1
8:00 AM - 8:15 AM 0 0 1 1 23 1 2 26 0 2 37 39 0 1 0 1
8:15 AM - 8:30 AM 0 1 0 1 15 0 1 16 1 0 32 33 1 0 0 1

Peak Hour Total 0 1 1 2 93 1 8 102 1 3 173 177 1 5 0 6
Peak 15 Minute Vol 0 1 1 1 35 1 3 38 1 2 56 57 1 3 0 3

Calculated PHF N/A 0.25 0.25 0.50 0.66 0.25 0.67 0.67 0.25 0.38 0.77 0.78 0.25 0.42 N/A 0.50

PM PEAK PERIOD
4:00 PM - 4:15 PM 0 0 1 1 40 1 0 41 0 1 27 28 0 0 0 0
4:15 PM - 4:30 PM 0 1 0 1 30 0 1 31 1 0 26 27 0 1 0 1
4:30 PM - 4:45 PM 0 0 0 0 36 0 1 37 0 0 33 33 0 0 0 0
4:45 PM - 5:00 PM 0 0 0 0 20 0 2 22 0 0 27 27 1 2 0 3
5:00 PM - 5:15 PM 0 0 1 1 22 1 1 24 0 3 20 23 0 0 0 0
5:15 PM - 5:30 PM 0 1 0 1 24 0 1 25 1 1 27 29 2 1 0 3
5:30 PM - 5:45 PM 0 0 0 0 31 0 0 31 0 0 21 21 2 0 0 2
5:45 PM - 6:00 PM 0 0 0 0 30 0 2 32 0 0 27 27 1 1 0 2

4:45 PM - 5:00 PM 0 0 0 0 20 0 2 22 0 0 27 27 1 2 0 3
5:00 PM - 5:15 PM 0 0 1 1 22 1 1 24 0 3 20 23 0 0 0 0
5:15 PM - 5:30 PM 0 1 0 1 24 0 1 25 1 1 27 29 2 1 0 3
5:30 PM - 5:45 PM 0 0 0 0 31 0 0 31 0 0 21 21 2 0 0 2

Peak Hour Total 0 1 1 2 97 1 4 102 1 4 95 100 5 3 0 8
Peak 15 Minute Vol 0 1 1 1 31 1 2 31 1 3 27 29 2 2 0 3

Calculated PHF N/A 0.25 0.25 0.50 0.78 0.25 0.50 0.82 0.25 0.33 0.88 0.86 0.63 0.38 N/A 0.67

Generalized PM Peak Hour Only

Port Cortlandt
190365
September 10, 2020
AA

9:00 AM

Lousia Street
John Walsh Blvd/Park Entrance

7:00 AM

15 minute values should be input by the user.

Time values should be entered in military time.

4:00 PM

July 30, 2020

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 

6:00 PM

Generalized AM Peak Hour Only

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 23 51 74 0 15 15 0 1 0 22 23
7:15 AM - 7:30 AM 27 47 74 0 22 22 0 0 0 17 17
7:30 AM - 7:45 AM 26 49 75 0 23 23 0 0 0 18 18
7:45 AM - 8:00 AM 33 63 96 0 17 17 0 0 0 31 31
8:00 AM - 8:15 AM 34 51 85 0 27 27 0 0 0 31 31
8:15 AM - 8:30 AM 41 55 96 0 30 30 0 0 0 31 31
8:30 AM - 8:45 AM 36 50 86 0 17 17 0 0 0 30 30
8:45 AM - 9:00 AM 28 51 79 0 23 23 0 0 0 27 27

7:30 AM - 7:45 AM 0 26 49 75 0 23 0 23 0 0 0 0 0 0 18 18
7:45 AM - 8:00 AM 0 33 63 96 0 17 0 17 0 0 0 0 0 0 31 31
8:00 AM - 8:15 AM 0 34 51 85 0 27 0 27 0 0 0 0 0 0 31 31
8:15 AM - 8:30 AM 0 41 55 96 0 30 0 30 0 0 0 0 0 0 31 31

Peak Hour Total 0 134 218 352 0 97 0 97 0 0 0 0 0 0 111 111
Peak 15 Minute Vol 0 41 63 96 0 30 0 30 0 0 0 0 0 0 31 31

Calculated PHF N/A 0.82 0.87 0.92 N/A 0.81 N/A 0.81 N/A N/A N/A N/A N/A N/A 0.90 0.90

PM PEAK PERIOD
4:00 PM - 4:15 PM 37 14 51 0 18 18 0 0 0 20 20
4:15 PM - 4:30 PM 47 18 65 1 18 19 0 0 0 21 21
4:30 PM - 4:45 PM 41 18 59 0 17 17 0 0 0 27 27
4:45 PM - 5:00 PM 45 19 64 0 21 21 0 0 0 23 23
5:00 PM - 5:15 PM 39 24 63 0 30 30 0 2 0 40 42
5:15 PM - 5:30 PM 47 26 73 1 14 15 0 0 0 24 24
5:30 PM - 5:45 PM 40 21 61 0 27 27 0 0 0 31 31
5:45 PM - 6:00 PM 41 20 61 0 28 28 0 0 0 25 25

4:45 PM - 5:00 PM 0 45 19 64 0 21 0 21 0 0 0 0 0 0 23 23
5:00 PM - 5:15 PM 0 39 24 63 0 30 0 30 0 0 0 0 2 0 40 42
5:15 PM - 5:30 PM 0 47 26 73 1 14 0 15 0 0 0 0 0 0 24 24
5:30 PM - 5:45 PM 0 40 21 61 0 27 0 27 0 0 0 0 0 0 31 31

Peak Hour Total 0 171 90 261 1 92 0 93 0 0 0 0 2 0 118 120
Peak 15 Minute Vol 0 47 26 73 1 30 0 30 0 0 0 0 2 0 40 42

Calculated PHF N/A 0.91 0.87 0.89 0.25 0.77 N/A 0.78 N/A N/A N/A N/A 0.25 N/A 0.74 0.71

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

Time values should be entered in military time.

4:00 PM 6:00 PM

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 

Louisa Street
Route 9 Southbound Ramps

7:00 AM 9:00 AM

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 24 24 0 15 0 15 0
7:15 AM - 7:30 AM 27 27 0 22 0 22 0
7:30 AM - 7:45 AM 26 26 0 23 2 25 0
7:45 AM - 8:00 AM 33 33 0 17 1 18 0
8:00 AM - 8:15 AM 34 34 0 27 0 27 0
8:15 AM - 8:30 AM 41 41 0 30 0 30 0
8:30 AM - 8:45 AM 36 36 0 17 1 18 0
8:45 AM - 9:00 AM 28 28 0 23 0 23 0

7:30 AM - 7:45 AM 26 0 0 26 0 0 0 0 23 2 0 25 0 0 0 0
7:45 AM - 8:00 AM 33 0 0 33 0 0 0 0 17 1 0 18 0 0 0 0
8:00 AM - 8:15 AM 34 0 0 34 0 0 0 0 27 0 0 27 0 0 0 0
8:15 AM - 8:30 AM 41 0 0 41 0 0 0 0 30 0 0 30 0 0 0 0

Peak Hour Total 134 0 0 134 0 0 0 0 97 3 0 100 0 0 0 0
Peak 15 Minute Vol 41 0 0 41 0 0 0 0 30 2 0 30 0 0 0 0

Calculated PHF 0.82 N/A N/A 0.82 N/A N/A N/A N/A 0.81 0.38 N/A 0.83 N/A N/A N/A N/A

PM PEAK PERIOD
4:00 PM - 4:15 PM 37 37 0 18 0 18 0
4:15 PM - 4:30 PM 47 47 0 19 0 19 0
4:30 PM - 4:45 PM 41 41 0 17 0 17 0
4:45 PM - 5:00 PM 45 45 0 21 0 21 0
5:00 PM - 5:15 PM 41 41 0 30 0 30 0
5:15 PM - 5:30 PM 47 47 0 15 0 15 0
5:30 PM - 5:45 PM 40 40 0 27 0 27 0
5:45 PM - 6:00 PM 41 41 0 28 0 28 0

4:45 PM - 5:00 PM 45 0 0 45 0 0 0 0 21 0 0 21 0 0 0 0
5:00 PM - 5:15 PM 41 0 0 41 0 0 0 0 30 0 0 30 0 0 0 0
5:15 PM - 5:30 PM 47 0 0 47 0 0 0 0 15 0 0 15 0 0 0 0
5:30 PM - 5:45 PM 40 0 0 40 0 0 0 0 27 0 0 27 0 0 0 0

Peak Hour Total 173 0 0 173 0 0 0 0 93 0 0 93 0 0 0 0
Peak 15 Minute Vol 47 0 0 47 0 0 0 0 30 0 0 30 0 0 0 0

Calculated PHF 0.92 N/A N/A 0.92 N/A N/A N/A N/A 0.78 N/A N/A 0.78 N/A N/A N/A N/A

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

4:00 PM 6:00 PM

Louisa Street
Route 9 Northbound Ramps

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 7:00 AM 9:00 AM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 6 64 1 71 5 36 0 41 4 4 1 9 9 5 2 16
7:15 AM - 7:30 AM 5 61 0 66 6 36 3 45 4 4 6 14 7 6 1 14
7:30 AM - 7:45 AM 3 63 1 67 9 41 0 50 3 1 3 7 9 9 1 19
7:45 AM - 8:00 AM 5 87 1 93 4 45 1 50 5 1 2 8 7 4 3 14
8:00 AM - 8:15 AM 4 76 2 82 7 55 2 64 6 4 1 11 8 7 4 19
8:15 AM - 8:30 AM 4 88 1 93 3 61 0 64 6 4 2 12 6 3 2 11
8:30 AM - 8:45 AM 3 73 1 77 3 44 2 49 5 3 2 10 11 3 1 15
8:45 AM - 9:00 AM 4 65 0 69 4 48 1 53 4 2 3 9 11 4 1 16

7:30 AM - 7:45 AM 3 63 1 67 9 41 0 50 3 1 3 7 9 9 1 19
7:45 AM - 8:00 AM 5 87 1 93 4 45 1 50 5 1 2 8 7 4 3 14
8:00 AM - 8:15 AM 4 76 2 82 7 55 2 64 6 4 1 11 8 7 4 19
8:15 AM - 8:30 AM 4 88 1 93 3 61 0 64 6 4 2 12 6 3 2 11

Peak Hour Total 16 314 5 335 23 202 3 228 20 10 8 38 30 23 10 63
Peak 15 Minute Vol 5 88 2 93 9 61 2 64 6 4 3 12 9 9 4 19

Calculated PHF 0.80 0.89 0.63 0.90 0.64 0.83 0.38 0.89 0.83 0.63 0.67 0.79 0.83 0.64 0.63 0.83

PM PEAK PERIOD
4:00 PM - 4:15 PM 11 43 2 56 5 34 2 41 10 11 1 22 7 5 8 20
4:15 PM - 4:30 PM 11 53 1 65 5 34 2 41 8 8 6 22 6 5 7 18
4:30 PM - 4:45 PM 13 53 3 69 6 35 6 47 12 15 3 30 3 6 15 24
4:45 PM - 5:00 PM 11 57 3 71 4 37 6 47 11 7 2 20 5 4 10 19
5:00 PM - 5:15 PM 10 54 2 66 4 61 5 70 7 8 1 16 8 4 6 18
5:15 PM - 5:30 PM 8 64 1 73 3 33 4 40 11 9 2 22 7 3 8 18
5:30 PM - 5:45 PM 7 53 3 63 5 51 4 60 9 11 2 22 6 5 7 18
5:45 PM - 6:00 PM 7 57 1 65 4 49 3 56 11 7 3 21 1 4 8 13

4:45 PM - 5:00 PM 11 57 3 71 4 37 6 47 11 7 2 20 5 4 10 19
5:00 PM - 5:15 PM 10 54 2 66 4 61 5 70 7 8 1 16 8 4 6 18
5:15 PM - 5:30 PM 8 64 1 73 3 33 4 40 11 9 2 22 7 3 8 18
5:30 PM - 5:45 PM 7 53 3 63 5 51 4 60 9 11 2 22 6 5 7 18

Peak Hour Total 36 228 9 273 16 182 19 217 38 35 7 80 26 16 31 73
Peak 15 Minute Vol 11 64 3 73 5 61 6 70 11 11 2 22 8 5 10 19

Calculated PHF 0.82 0.89 0.75 0.93 0.80 0.75 0.79 0.78 0.86 0.80 0.88 0.91 0.81 0.80 0.78 0.96

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

4:00 PM 6:00 PM

Louisa Street
Lower South Street

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 7:00 AM 9:00 AM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 0 0 8 8 18 19 37 5 18 23
7:15 AM - 7:30 AM 0 4 6 10 18 28 46 8 17 25
7:30 AM - 7:45 AM 0 2 16 18 11 24 35 8 23 31
7:45 AM - 8:00 AM 0 3 7 10 17 28 45 4 12 16
8:00 AM - 8:15 AM 0 1 4 5 18 12 30 4 17 21
8:15 AM - 8:30 AM 0 4 11 15 26 16 42 4 18 22
8:30 AM - 8:45 AM 0 1 14 15 15 22 37 3 17 20
8:45 AM - 9:00 AM 0 7 4 11 18 27 45 4 17 21

7:30 AM - 7:45 AM 0 0 0 0 2 0 16 18 0 11 24 35 8 23 0 31
7:45 AM - 8:00 AM 0 0 0 0 3 0 7 10 0 17 28 45 4 12 0 16
8:00 AM - 8:15 AM 0 0 0 0 1 0 4 5 0 18 12 30 4 17 0 21
8:15 AM - 8:30 AM 0 0 0 0 4 0 11 15 0 26 16 42 4 18 0 22

Peak Hour Total 0 0 0 0 10 0 38 48 0 72 80 152 20 70 0 90
Peak 15 Minute Vol 0 0 0 0 4 0 16 18 0 26 28 45 8 23 0 31

Calculated PHF N/A N/A N/A N/A 0.63 N/A 0.59 0.67 N/A 0.69 0.71 0.84 0.63 0.76 N/A 0.73

PM PEAK PERIOD
4:00 PM - 4:15 PM 0 15 9 24 12 15 27 3 33 36
4:15 PM - 4:30 PM 0 6 7 13 19 14 33 4 24 28
4:30 PM - 4:45 PM 0 10 7 17 23 19 42 2 23 25
4:45 PM - 5:00 PM 0 10 6 16 22 17 39 2 17 19
5:00 PM - 5:15 PM 0 8 5 13 18 22 40 3 15 18
5:15 PM - 5:30 PM 0 7 9 16 17 24 41 7 16 23
5:30 PM - 5:45 PM 0 7 3 10 25 17 42 4 27 31
5:45 PM - 6:00 PM 0 1 4 5 19 18 37 1 22 23

4:45 PM - 5:00 PM 0 0 0 0 10 0 6 16 0 22 17 39 2 17 0 19
5:00 PM - 5:15 PM 0 0 0 0 8 0 5 13 0 18 22 40 3 15 0 18
5:15 PM - 5:30 PM 0 0 0 0 7 0 9 16 0 17 24 41 7 16 0 23
5:30 PM - 5:45 PM 0 0 0 0 7 0 3 10 0 25 17 42 4 27 0 31

Peak Hour Total 0 0 0 0 32 0 23 55 0 82 80 162 16 75 0 91
Peak 15 Minute Vol 0 0 0 0 10 0 9 16 0 25 24 42 7 27 0 31

Calculated PHF N/A N/A N/A N/A 0.80 N/A 0.64 0.86 N/A 0.82 0.83 0.96 0.57 0.69 N/A 0.73

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

4:00 PM 6:00 PM

Bleakley Avenue
Broadway

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 7:00 AM 9:00 AM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 22 7 29 0 1 33 34 90 11 101
7:15 AM - 7:30 AM 36 12 48 0 1 26 27 81 15 96
7:30 AM - 7:45 AM 30 8 38 0 2 45 47 96 16 112
7:45 AM - 8:00 AM 40 6 46 0 2 64 66 74 12 86
8:00 AM - 8:15 AM 17 10 27 0 4 53 57 72 8 80
8:15 AM - 8:30 AM 22 6 28 0 2 65 67 51 13 64
8:30 AM - 8:45 AM 27 5 32 0 3 58 61 38 10 48
8:45 AM - 9:00 AM 31 6 37 0 1 77 78 26 7 33

7:30 AM - 7:45 AM 30 0 8 38 0 0 0 0 2 45 0 47 0 96 16 112
7:45 AM - 8:00 AM 40 0 6 46 0 0 0 0 2 64 0 66 0 74 12 86
8:00 AM - 8:15 AM 17 0 10 27 0 0 0 0 4 53 0 57 0 72 8 80
8:15 AM - 8:30 AM 22 0 6 28 0 0 0 0 2 65 0 67 0 51 13 64

Peak Hour Total 109 0 30 139 0 0 0 0 10 227 0 237 0 293 49 342
Peak 15 Minute Vol 40 0 10 46 0 0 0 0 4 65 0 67 0 96 16 112

Calculated PHF 0.68 N/A 0.75 0.76 N/A N/A N/A N/A 0.63 0.87 N/A 0.88 N/A 0.76 0.77 0.76

PM PEAK PERIOD
4:00 PM - 4:15 PM 21 3 24 0 3 119 122 119 12 131
4:15 PM - 4:30 PM 21 3 24 0 1 106 107 103 8 111
4:30 PM - 4:45 PM 17 4 21 0 1 98 99 87 7 94
4:45 PM - 5:00 PM 16 5 21 0 3 106 109 116 5 121
5:00 PM - 5:15 PM 15 3 18 0 4 137 141 108 10 118
5:15 PM - 5:30 PM 20 6 26 0 3 100 103 119 11 130
5:30 PM - 5:45 PM 17 1 18 0 2 113 115 93 10 103
5:45 PM - 6:00 PM 18 6 24 0 2 96 98 104 10 114

4:45 PM - 5:00 PM 16 0 5 21 0 0 0 0 3 106 0 109 0 116 5 121
5:00 PM - 5:15 PM 15 0 3 18 0 0 0 0 4 137 0 141 0 108 10 118
5:15 PM - 5:30 PM 20 0 6 26 0 0 0 0 3 100 0 103 0 119 11 130
5:30 PM - 5:45 PM 17 0 1 18 0 0 0 0 2 113 0 115 0 93 10 103

Peak Hour Total 68 0 15 83 0 0 0 0 12 456 0 468 0 436 36 472
Peak 15 Minute Vol 20 0 6 26 0 0 0 0 4 137 0 141 0 119 11 130

Calculated PHF 0.85 N/A 0.63 0.80 N/A N/A N/A N/A 0.75 0.83 N/A 0.83 N/A 0.92 0.82 0.91

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

4:00 PM 6:00 PM

Bleakley Avenue
Route 9A

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 7:00 AM 9:00 AM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 2 0 2 0 0 35 35 14 3 17
7:15 AM - 7:30 AM 3 0 3 0 0 44 44 15 3 18
7:30 AM - 7:45 AM 4 0 4 0 0 31 31 20 2 22
7:45 AM - 8:00 AM 2 0 2 0 0 42 42 8 3 11
8:00 AM - 8:15 AM 3 0 3 0 0 26 26 14 4 18
8:15 AM - 8:30 AM 3 0 3 0 0 38 38 19 1 20
8:30 AM - 8:45 AM 2 0 2 0 0 36 36 14 1 15
8:45 AM - 9:00 AM 1 0 1 0 0 44 44 16 4 20

7:30 AM - 7:45 AM 4 0 0 4 0 0 0 0 0 31 0 31 0 20 2 22
7:45 AM - 8:00 AM 2 0 0 2 0 0 0 0 0 42 0 42 0 8 3 11
8:00 AM - 8:15 AM 3 0 0 3 0 0 0 0 0 26 0 26 0 14 4 18
8:15 AM - 8:30 AM 3 0 0 3 0 0 0 0 0 38 0 38 0 19 1 20

Peak Hour Total 12 0 0 12 0 0 0 0 0 137 0 137 0 61 10 71
Peak 15 Minute Vol 4 0 0 4 0 0 0 0 0 42 0 42 0 20 4 22

Calculated PHF 0.75 N/A N/A 0.75 N/A N/A N/A N/A N/A 0.82 N/A 0.82 N/A 0.76 0.63 0.81

PM PEAK PERIOD
4:00 PM - 4:15 PM 6 0 6 0 0 12 12 39 3 42
4:15 PM - 4:30 PM 5 0 5 0 0 23 23 24 1 25
4:30 PM - 4:45 PM 1 0 1 0 0 38 38 28 1 29
4:45 PM - 5:00 PM 2 0 2 0 0 35 35 24 2 26
5:00 PM - 5:15 PM 3 0 3 0 0 37 37 20 2 22
5:15 PM - 5:30 PM 4 0 4 0 0 36 36 16 4 20
5:30 PM - 5:45 PM 1 0 1 0 0 39 39 32 1 33
5:45 PM - 6:00 PM 4 0 4 0 0 31 31 19 1 20

4:45 PM - 5:00 PM 2 0 0 2 0 0 0 0 0 35 0 35 0 24 2 26
5:00 PM - 5:15 PM 3 0 0 3 0 0 0 0 0 37 0 37 0 20 2 22
5:15 PM - 5:30 PM 4 0 0 4 0 0 0 0 0 36 0 36 0 16 4 20
5:30 PM - 5:45 PM 1 0 0 1 0 0 0 0 0 39 0 39 0 32 1 33

Peak Hour Total 10 0 0 10 0 0 0 0 0 147 0 147 0 92 9 101
Peak 15 Minute Vol 4 0 0 4 0 0 0 0 0 39 0 39 0 32 4 33

Calculated PHF 0.63 N/A N/A 0.63 N/A N/A N/A N/A N/A 0.94 N/A 0.94 N/A 0.72 0.56 0.77

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

4:00 PM 6:00 PM

Continental Driveway
Broadway

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 7:00 AM 9:00 AM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 0 0 0 0 0 37 37 17 1 18
7:15 AM - 7:30 AM 0 0 0 0 1 46 47 18 3 21
7:30 AM - 7:45 AM 0 0 0 0 0 35 35 22 3 25
7:45 AM - 8:00 AM 1 0 1 0 0 44 44 11 4 15
8:00 AM - 8:15 AM 1 0 1 0 0 29 29 18 0 18
8:15 AM - 8:30 AM 2 1 3 0 1 40 41 19 3 22
8:30 AM - 8:45 AM 0 0 0 0 1 37 38 15 3 18
8:45 AM - 9:00 AM 0 0 0 0 0 45 45 20 4 24

7:30 AM - 7:45 AM 0 0 0 0 0 0 0 0 0 35 0 35 0 22 3 25
7:45 AM - 8:00 AM 1 0 0 1 0 0 0 0 0 44 0 44 0 11 4 15
8:00 AM - 8:15 AM 1 0 0 1 0 0 0 0 0 29 0 29 0 18 0 18
8:15 AM - 8:30 AM 2 0 1 3 0 0 0 0 1 40 0 41 0 19 3 22

Peak Hour Total 4 0 1 5 0 0 0 0 1 148 0 149 0 70 10 80
Peak 15 Minute Vol 2 0 1 3 0 0 0 0 1 44 0 44 0 22 4 25

Calculated PHF 0.50 N/A 0.25 0.42 N/A N/A N/A N/A 0.25 0.84 N/A 0.85 N/A 0.80 0.63 0.80

PM PEAK PERIOD
4:00 PM - 4:15 PM 9 0 9 0 0 18 18 42 6 48
4:15 PM - 4:30 PM 5 0 5 0 0 28 28 25 5 30
4:30 PM - 4:45 PM 3 0 3 0 0 39 39 29 4 33
4:45 PM - 5:00 PM 3 0 3 0 1 36 37 26 1 27
5:00 PM - 5:15 PM 2 1 3 0 2 38 40 21 2 23
5:15 PM - 5:30 PM 1 0 1 0 0 40 40 20 3 23
5:30 PM - 5:45 PM 2 0 2 0 0 40 40 33 1 34
5:45 PM - 6:00 PM 3 0 3 0 1 34 35 20 3 23

4:45 PM - 5:00 PM 3 0 0 3 0 0 0 0 1 36 0 37 0 26 1 27
5:00 PM - 5:15 PM 2 0 1 3 0 0 0 0 2 38 0 40 0 21 2 23
5:15 PM - 5:30 PM 1 0 0 1 0 0 0 0 0 40 0 40 0 20 3 23
5:30 PM - 5:45 PM 2 0 0 2 0 0 0 0 0 40 0 40 0 33 1 34

Peak Hour Total 8 0 1 9 0 0 0 0 3 154 0 157 0 100 7 107
Peak 15 Minute Vol 3 0 1 3 0 0 0 0 2 40 0 40 0 33 3 34

Calculated PHF 0.67 N/A 0.25 0.75 N/A N/A N/A N/A 0.38 0.96 N/A 0.98 N/A 0.76 0.58 0.79

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

4:00 PM 6:00 PM

Entergy Main Driveway
Broadway

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 7:00 AM 9:00 AM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 9 7 16 50 7 57 0 38 38 11 75 20 106
7:15 AM - 7:30 AM 10 6 16 60 7 67 0 38 38 11 76 22 109
7:30 AM - 7:45 AM 6 7 13 74 5 79 0 52 52 19 65 8 92
7:45 AM - 8:00 AM 4 1 5 59 11 70 0 72 72 12 63 19 94
8:00 AM - 8:15 AM 6 10 16 43 7 50 0 53 53 8 57 9 74
8:15 AM - 8:30 AM 8 4 12 36 5 41 2 62 64 13 57 8 78
8:30 AM - 8:45 AM 9 7 16 42 7 49 2 57 59 9 39 7 55
8:45 AM - 9:00 AM 9 3 12 40 15 55 3 77 80 15 28 7 50

7:30 AM - 7:45 AM 0 6 7 13 74 5 0 79 0 0 52 52 19 65 8 92
7:45 AM - 8:00 AM 0 4 1 5 59 11 0 70 0 0 72 72 12 63 19 94
8:00 AM - 8:15 AM 0 6 10 16 43 7 0 50 0 0 53 53 8 57 9 74
8:15 AM - 8:30 AM 0 8 4 12 36 5 0 41 2 0 62 64 13 57 8 78

Peak Hour Total 0 24 22 46 212 28 0 240 2 0 239 241 52 242 44 338
Peak 15 Minute Vol 0 8 10 16 74 11 0 79 2 0 72 72 19 65 19 94

Calculated PHF N/A 0.75 0.55 0.72 0.72 0.64 N/A 0.76 0.25 N/A 0.83 0.84 0.68 0.93 0.58 0.90

PM PEAK PERIOD
4:00 PM - 4:15 PM 8 12 20 59 15 74 4 123 127 12 68 14 94
4:15 PM - 4:30 PM 20 5 25 50 18 68 1 114 115 26 62 16 104
4:30 PM - 4:45 PM 5 5 10 40 12 52 2 95 97 13 56 18 87
4:45 PM - 5:00 PM 17 9 26 60 13 73 4 103 107 10 56 13 79
5:00 PM - 5:15 PM 28 9 37 49 11 60 0 140 140 9 70 16 95
5:15 PM - 5:30 PM 12 5 17 63 13 76 0 105 105 15 73 13 101
5:30 PM - 5:45 PM 26 2 28 57 20 77 0 117 117 14 52 11 77
5:45 PM - 6:00 PM 11 9 20 52 14 66 0 100 100 25 60 17 102

4:45 PM - 5:00 PM 0 17 9 26 60 13 0 73 4 0 103 107 10 56 13 79
5:00 PM - 5:15 PM 0 28 9 37 49 11 0 60 0 0 140 140 9 70 16 95
5:15 PM - 5:30 PM 0 12 5 17 63 13 0 76 0 0 105 105 15 73 13 101
5:30 PM - 5:45 PM 0 26 2 28 57 20 0 77 0 0 117 117 14 52 11 77

Peak Hour Total 0 83 25 108 229 57 0 286 4 0 465 469 48 251 53 352
Peak 15 Minute Vol 0 28 9 37 63 20 0 77 4 0 140 140 15 73 16 101

Calculated PHF N/A 0.74 0.69 0.73 0.91 0.71 N/A 0.93 0.25 N/A 0.83 0.84 0.80 0.86 0.83 0.87

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

4:00 PM 6:00 PM

Welcher Avenue
Route 9A/Route 9 Southbound Off-Ramp

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 7:00 AM 9:00 AM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 30 30 60 42 13 55 15 0 20 35 0
7:15 AM - 7:30 AM 29 30 59 52 14 66 15 0 20 35 0
7:30 AM - 7:45 AM 51 26 77 64 18 82 15 0 8 23 0
7:45 AM - 8:00 AM 52 36 88 56 28 84 14 0 18 32 0
8:00 AM - 8:15 AM 46 21 67 44 13 57 6 0 12 18 0
8:15 AM - 8:30 AM 43 40 83 29 12 41 12 0 6 18 0
8:30 AM - 8:45 AM 44 31 75 34 7 41 15 0 6 21 0
8:45 AM - 9:00 AM 60 41 101 31 19 50 24 0 3 27 0

7:30 AM - 7:45 AM 51 26 0 77 0 64 18 82 15 0 8 23 0 0 0 0
7:45 AM - 8:00 AM 52 36 0 88 0 56 28 84 14 0 18 32 0 0 0 0
8:00 AM - 8:15 AM 46 21 0 67 0 44 13 57 6 0 12 18 0 0 0 0
8:15 AM - 8:30 AM 43 40 0 83 0 29 12 41 12 0 6 18 0 0 0 0

Peak Hour Total 192 123 0 315 0 193 71 264 47 0 44 91 0 0 0 0
Peak 15 Minute Vol 52 40 0 88 0 64 28 84 15 0 18 32 0 0 0 0

Calculated PHF 0.92 0.77 N/A 0.89 N/A 0.75 0.63 0.79 0.78 N/A 0.61 0.71 N/A N/A N/A N/A

PM PEAK PERIOD
4:00 PM - 4:15 PM 92 51 143 50 26 76 24 0 26 50 0
4:15 PM - 4:30 PM 85 75 160 40 24 64 28 0 18 46 0
4:30 PM - 4:45 PM 94 19 113 36 22 58 16 0 30 46 0
4:45 PM - 5:00 PM 78 52 130 48 24 72 25 0 34 59 0
5:00 PM - 5:15 PM 93 84 177 38 26 64 22 0 21 43 0
5:15 PM - 5:30 PM 79 53 132 54 22 76 22 0 45 67 0
5:30 PM - 5:45 PM 74 83 157 61 29 90 16 0 22 38 0
5:45 PM - 6:00 PM 66 70 136 53 20 73 13 0 18 31 0

4:45 PM - 5:00 PM 78 52 0 130 0 48 24 72 25 0 34 59 0 0 0 0
5:00 PM - 5:15 PM 93 84 0 177 0 38 26 64 22 0 21 43 0 0 0 0
5:15 PM - 5:30 PM 79 53 0 132 0 54 22 76 22 0 45 67 0 0 0 0
5:30 PM - 5:45 PM 74 83 0 157 0 61 29 90 16 0 22 38 0 0 0 0

Peak Hour Total 324 272 0 596 0 201 101 302 85 0 122 207 0 0 0 0
Peak 15 Minute Vol 93 84 0 177 0 61 29 90 25 0 45 67 0 0 0 0

Calculated PHF 0.87 0.81 N/A 0.84 N/A 0.82 0.87 0.84 0.85 N/A 0.68 0.77 N/A N/A N/A N/A

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

4:00 PM 6:00 PM

Welcher Avenue
Route 9 Northbound Ramps

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 7:00 AM 9:00 AM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 0 1 0 1 0 0 38 17 55 31 101 0 132
7:15 AM - 7:30 AM 1 0 5 6 0 3 37 22 62 51 91 0 142
7:30 AM - 7:45 AM 1 0 2 3 0 1 51 23 75 36 110 0 146
7:45 AM - 8:00 AM 0 0 3 3 0 2 72 30 104 40 83 0 123
8:00 AM - 8:15 AM 1 1 1 3 0 1 52 17 70 31 79 0 110
8:15 AM - 8:30 AM 0 0 0 0 0 0 64 23 87 33 64 0 97
8:30 AM - 8:45 AM 0 0 1 1 0 1 59 25 85 41 47 0 88
8:45 AM - 9:00 AM 0 0 2 2 0 2 80 26 108 40 31 0 71

7:30 AM - 7:45 AM 1 0 2 3 0 0 0 0 1 51 23 75 36 110 0 146
7:45 AM - 8:00 AM 0 0 3 3 0 0 0 0 2 72 30 104 40 83 0 123
8:00 AM - 8:15 AM 1 1 1 3 0 0 0 0 1 52 17 70 31 79 0 110
8:15 AM - 8:30 AM 0 0 0 0 0 0 0 0 0 64 23 87 33 64 0 97

Peak Hour Total 2 1 6 9 0 0 0 0 4 239 93 336 140 336 0 476
Peak 15 Minute Vol 1 1 3 3 0 0 0 0 2 72 30 104 40 110 0 146

Calculated PHF 0.50 0.25 0.50 0.75 N/A N/A N/A N/A 0.50 0.83 0.78 0.81 0.88 0.76 N/A 0.82

PM PEAK PERIOD
4:00 PM - 4:15 PM 0 1 0 1 0 0 127 13 140 7 131 1 139
4:15 PM - 4:30 PM 0 0 0 0 0 0 115 12 127 6 111 0 117
4:30 PM - 4:45 PM 2 0 0 2 0 0 95 20 115 6 94 1 101
4:45 PM - 5:00 PM 1 0 1 2 0 1 106 15 122 5 120 0 125
5:00 PM - 5:15 PM 0 1 1 2 0 2 140 10 152 11 117 0 128
5:15 PM - 5:30 PM 1 0 0 1 0 1 104 15 120 11 130 0 141
5:30 PM - 5:45 PM 0 0 0 0 0 0 117 13 130 8 103 0 111
5:45 PM - 6:00 PM 0 0 0 0 0 0 100 14 114 7 114 0 121

4:45 PM - 5:00 PM 1 0 1 2 0 0 0 0 1 106 15 122 5 120 0 125
5:00 PM - 5:15 PM 0 1 1 2 0 0 0 0 2 140 10 152 11 117 0 128
5:15 PM - 5:30 PM 1 0 0 1 0 0 0 0 1 104 15 120 11 130 0 141
5:30 PM - 5:45 PM 0 0 0 0 0 0 0 0 0 117 13 130 8 103 0 111

Peak Hour Total 2 1 2 5 0 0 0 0 4 467 53 524 35 470 0 505
Peak 15 Minute Vol 1 1 1 2 0 0 0 0 2 140 15 152 11 130 0 141

Calculated PHF 0.50 0.25 0.50 0.63 N/A N/A N/A N/A 0.50 0.83 0.88 0.86 0.80 0.90 N/A 0.90

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

4:00 PM 6:00 PM

Belock Ave./Route 9 Southbound On-Ramp
Route 9A

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 7:00 AM 9:00 AM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 30 155 185 0 113 55 168 76 41 117
7:15 AM - 7:30 AM 41 178 219 0 121 47 168 70 35 105
7:30 AM - 7:45 AM 27 201 228 0 106 70 176 68 36 104
7:45 AM - 8:00 AM 31 217 248 0 99 73 172 77 40 117
8:00 AM - 8:15 AM 33 206 239 0 131 63 194 90 41 131
8:15 AM - 8:30 AM 25 233 258 0 146 76 222 83 55 138
8:30 AM - 8:45 AM 27 241 268 0 137 64 201 80 50 130
8:45 AM - 9:00 AM 36 201 237 0 140 80 220 80 41 121

7:30 AM - 7:45 AM 27 0 201 228 0 0 0 0 106 70 0 176 0 68 36 104
7:45 AM - 8:00 AM 31 0 217 248 0 0 0 0 99 73 0 172 0 77 40 117
8:00 AM - 8:15 AM 33 0 206 239 0 0 0 0 131 63 0 194 0 90 41 131
8:15 AM - 8:30 AM 25 0 233 258 0 0 0 0 146 76 0 222 0 83 55 138

Peak Hour Total 116 0 857 973 0 0 0 0 482 282 0 764 0 318 172 490
Peak 15 Minute Vol 33 0 233 258 0 0 0 0 146 76 0 222 0 90 55 138

Calculated PHF 0.88 N/A 0.92 0.94 N/A N/A N/A N/A 0.83 0.93 N/A 0.86 N/A 0.88 0.78 0.89

PM PEAK PERIOD
4:00 PM - 4:15 PM 47 181 228 0 177 91 268 101 26 127
4:15 PM - 4:30 PM 78 166 244 0 166 87 253 95 30 125
4:30 PM - 4:45 PM 73 159 232 0 199 88 287 103 36 139
4:45 PM - 5:00 PM 65 178 243 0 201 95 296 87 17 104
5:00 PM - 5:15 PM 61 223 284 0 222 103 325 110 18 128
5:15 PM - 5:30 PM 76 241 317 0 228 111 339 103 20 123
5:30 PM - 5:45 PM 70 231 301 0 213 87 300 90 23 113
5:45 PM - 6:00 PM 59 179 238 0 207 105 312 91 31 122

4:45 PM - 5:00 PM 65 0 178 243 0 0 0 0 201 95 0 296 0 87 17 104
5:00 PM - 5:15 PM 61 0 223 284 0 0 0 0 222 103 0 325 0 110 18 128
5:15 PM - 5:30 PM 76 0 241 317 0 0 0 0 228 111 0 339 0 103 20 123
5:30 PM - 5:45 PM 70 0 231 301 0 0 0 0 213 87 0 300 0 90 23 113

Peak Hour Total 272 0 873 1145 0 0 0 0 864 396 0 1260 0 390 78 468
Peak 15 Minute Vol 76 0 241 317 0 0 0 0 228 111 0 339 0 110 23 128

Calculated PHF 0.89 N/A 0.91 0.90 N/A N/A N/A N/A 0.95 0.89 N/A 0.93 N/A 0.89 0.85 0.91

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

4:00 PM 6:00 PM

Route 9 (Jans Peeck Bridge)
Route 9 / Bear Mountain Parkway

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 7:00 AM 9:00 AM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 0 10 2 12 5 31 36 2 7 9
7:15 AM - 7:30 AM 0 12 3 15 6 35 41 1 6 7
7:30 AM - 7:45 AM 0 13 1 14 4 38 42 3 5 8
7:45 AM - 8:00 AM 0 8 4 12 4 33 37 1 3 4
8:00 AM - 8:15 AM 0 11 2 13 5 40 45 3 8 11
8:15 AM - 8:30 AM 0 10 2 12 5 37 42 1 2 3
8:30 AM - 8:45 AM 0 10 2 12 3 34 37 2 4 6
8:45 AM - 9:00 AM 0 9 2 11 4 30 34 3 1 4

7:30 AM - 7:45 AM 0 0 0 0 13 0 1 14 0 4 38 42 3 5 0 8
7:45 AM - 8:00 AM 0 0 0 0 8 0 4 12 0 4 33 37 1 3 0 4
8:00 AM - 8:15 AM 0 0 0 0 11 0 2 13 0 5 40 45 3 8 0 11
8:15 AM - 8:30 AM 0 0 0 0 10 0 2 12 0 5 37 42 1 2 0 3

Peak Hour Total 0 0 0 0 42 0 9 51 0 18 148 166 8 18 0 26
Peak 15 Minute Vol 0 0 0 0 13 0 4 14 0 5 40 45 3 8 0 11

Calculated PHF N/A N/A N/A N/A 0.81 N/A 0.56 0.91 N/A 0.90 0.93 0.92 0.67 0.56 N/A 0.59

PM PEAK PERIOD
4:00 PM - 4:15 PM 0 12 3 15 5 20 25 4 5 9
4:15 PM - 4:30 PM 0 13 2 15 6 17 23 3 4 7
4:30 PM - 4:45 PM 0 15 1 16 4 16 20 2 3 5
4:45 PM - 5:00 PM 0 10 3 13 7 10 17 2 8 10
5:00 PM - 5:15 PM 0 14 4 18 4 17 21 2 2 4
5:15 PM - 5:30 PM 0 13 3 16 3 14 17 4 3 7
5:30 PM - 5:45 PM 0 17 1 18 3 15 18 1 4 5
5:45 PM - 6:00 PM 0 10 3 13 3 27 30 1 4 5

4:45 PM - 5:00 PM 0 0 0 0 10 0 3 13 0 7 10 17 2 8 0 10
5:00 PM - 5:15 PM 0 0 0 0 14 0 4 18 0 4 17 21 2 2 0 4
5:15 PM - 5:30 PM 0 0 0 0 13 0 3 16 0 3 14 17 4 3 0 7
5:30 PM - 5:45 PM 0 0 0 0 17 0 1 18 0 3 15 18 1 4 0 5

Peak Hour Total 0 0 0 0 54 0 11 65 0 17 56 73 9 17 0 26
Peak 15 Minute Vol 0 0 0 0 17 0 4 18 0 7 17 21 4 8 0 10

Calculated PHF N/A N/A N/A N/A 0.79 N/A 0.69 0.90 N/A 0.61 0.82 0.87 0.56 0.53 N/A 0.65

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

4:00 PM 6:00 PM

Route 9 Southbound Ramps
Route 6

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 7:00 AM 9:00 AM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: AM PEAK PERIOD TO

PM PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

AM PEAK PERIOD
7:00 AM - 7:15 AM 5 12 17 37 18 55 0 26 0 26
7:15 AM - 7:30 AM 4 14 18 41 21 62 0 25 2 27
7:30 AM - 7:45 AM 6 12 18 42 18 60 0 27 1 28
7:45 AM - 8:00 AM 5 6 11 37 15 52 0 30 0 30
8:00 AM - 8:15 AM 6 13 19 45 17 62 0 31 0 31
8:15 AM - 8:30 AM 4 8 12 40 11 51 0 35 1 36
8:30 AM - 8:45 AM 3 11 14 37 10 47 0 30 4 34
8:45 AM - 9:00 AM 2 8 10 27 13 40 0 31 3 34

7:30 AM - 7:45 AM 6 12 0 18 0 42 18 60 0 0 0 0 27 0 1 28
7:45 AM - 8:00 AM 5 6 0 11 0 37 15 52 0 0 0 0 30 0 0 30
8:00 AM - 8:15 AM 6 13 0 19 0 45 17 62 0 0 0 0 31 0 0 31
8:15 AM - 8:30 AM 4 8 0 12 0 40 11 51 0 0 0 0 35 0 1 36

Peak Hour Total 21 39 0 60 0 164 61 225 0 0 0 0 123 0 2 125
Peak 15 Minute Vol 6 13 0 19 0 45 18 62 0 0 0 0 35 0 1 36

Calculated PHF 0.88 0.75 N/A 0.79 N/A 0.91 0.85 0.91 N/A N/A N/A N/A 0.88 N/A 0.50 0.87

PM PEAK PERIOD
4:00 PM - 4:15 PM 3 14 17 19 13 32 0 43 1 44
4:15 PM - 4:30 PM 2 15 17 22 12 34 0 37 0 37
4:30 PM - 4:45 PM 1 17 18 21 11 32 0 40 4 44
4:45 PM - 5:00 PM 2 16 18 17 17 34 0 45 2 47
5:00 PM - 5:15 PM 4 12 16 15 15 30 0 30 2 32
5:15 PM - 5:30 PM 4 12 16 17 13 30 0 40 0 40
5:30 PM - 5:45 PM 3 18 21 18 10 28 0 27 3 30
5:45 PM - 6:00 PM 2 12 14 29 10 39 0 28 0 28

4:45 PM - 5:00 PM 2 16 0 18 0 17 17 34 0 0 0 0 45 0 2 47
5:00 PM - 5:15 PM 4 12 0 16 0 15 15 30 0 0 0 0 30 0 2 32
5:15 PM - 5:30 PM 4 12 0 16 0 17 13 30 0 0 0 0 40 0 0 40
5:30 PM - 5:45 PM 3 18 0 21 0 18 10 28 0 0 0 0 27 0 3 30

Peak Hour Total 13 58 0 71 0 67 55 122 0 0 0 0 142 0 7 149
Peak 15 Minute Vol 4 18 0 21 0 18 17 34 0 0 0 0 45 0 3 47

Calculated PHF 0.81 0.81 N/A 0.85 N/A 0.93 0.81 0.90 N/A N/A N/A N/A 0.79 N/A 0.58 0.79

Generalized AM Peak Hour Only

Generalized PM Peak Hour Only

15 minute values should be input by the user.

4:00 PM 6:00 PM

Route 6
Route 9 Northbound Ramps

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 7:00 AM 9:00 AM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

July 30, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 0 0 1 1 27 1 1 29 0 1 23 24 1 0 0 1
12:15 PM - 12:30 PM 0 1 0 1 27 0 0 27 1 0 20 21 0 0 0 0
12:30 PM - 12:45 PM 0 0 0 0 18 0 2 20 0 1 17 18 0 0 0 0
12:45 PM - 1:00 PM 0 0 0 0 27 0 1 28 0 4 27 31 3 1 0 4
1:00 PM - 1:15 PM 0 0 1 1 28 1 0 29 0 0 23 23 2 1 0 3
1:15 PM - 1:30 PM 0 1 0 1 27 0 2 29 1 2 29 32 0 1 0 1
1:30 PM - 1:45 PM 0 0 0 0 28 0 1 29 0 1 27 28 1 0 0 1
1:45 PM - 2:00 PM 0 0 0 0 27 0 2 29 0 0 24 24 1 0 0 1

12:30 PM - 12:45 PM 0 0 0 0 18 0 2 20 0 1 17 18 0 0 0 0
12:45 PM - 1:00 PM 0 0 0 0 27 0 1 28 0 4 27 31 3 1 0 4
1:00 PM - 1:15 PM 0 0 1 1 28 1 0 29 0 0 23 23 2 1 0 3
1:15 PM - 1:30 PM 0 1 0 1 27 0 2 29 1 2 29 32 0 1 0 1

Peak Hour Total 0 1 1 2 100 1 5 106 1 7 96 104 5 3 0 8
Peak 15 Minute Vol 0 1 1 1 28 1 2 29 1 4 29 32 3 1 0 4

Calculated PHF N/A 0.25 0.25 0.50 0.89 0.25 0.63 0.91 0.25 0.44 0.83 0.81 0.42 0.75 N/A 0.50

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Time values should be entered in military time.

August 1, 2020

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

Port Cortlandt
190365
September 10, 2020
AA

2:00 PM

Lousia Street
John Walsh Blvd/Park Entrance

12:00 PM

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 36 23 59 1 17 18 0 1 0 33 34
12:15 PM - 12:30 PM 26 25 51 0 23 23 0 0 0 31 31
12:30 PM - 12:45 PM 31 27 58 0 19 19 0 0 0 37 37
12:45 PM - 1:00 PM 30 30 60 0 20 20 0 0 0 30 30
1:00 PM - 1:15 PM 27 31 58 2 15 17 0 0 0 31 31
1:15 PM - 1:30 PM 25 31 56 0 24 24 0 0 0 35 35
1:30 PM - 1:45 PM 31 21 52 1 26 27 0 0 0 31 31
1:45 PM - 2:00 PM 27 27 54 0 25 25 0 0 0 27 27

12:30 PM - 12:45 PM 0 31 27 58 0 19 0 19 0 0 0 0 0 0 37 37
12:45 PM - 1:00 PM 0 30 30 60 0 20 0 20 0 0 0 0 0 0 30 30
1:00 PM - 1:15 PM 0 27 31 58 2 15 0 17 0 0 0 0 0 0 31 31
1:15 PM - 1:30 PM 0 25 31 56 0 24 0 24 0 0 0 0 0 0 35 35

Peak Hour Total 0 113 119 232 2 78 0 80 0 0 0 0 0 0 133 133
Peak 15 Minute Vol 0 31 31 60 2 24 0 24 0 0 0 0 0 0 37 37

Calculated PHF N/A 0.91 0.96 0.97 0.25 0.81 N/A 0.83 N/A N/A N/A N/A N/A N/A 0.90 0.90

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Time values should be entered in military time.

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

Louisa Street
Route 9 Southbound Ramps

12:00 PM 2:00 PM

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 37 37 0 18 0 18 0
12:15 PM - 12:30 PM 26 26 0 23 0 23 0
12:30 PM - 12:45 PM 31 31 0 19 0 19 0
12:45 PM - 1:00 PM 30 30 0 20 4 24 0
1:00 PM - 1:15 PM 27 27 0 17 0 17 0
1:15 PM - 1:30 PM 25 25 0 24 1 25 0
1:30 PM - 1:45 PM 31 31 0 27 0 27 0
1:45 PM - 2:00 PM 27 27 0 25 0 25 0

12:30 PM - 12:45 PM 31 0 0 31 0 0 0 0 19 0 0 19 0 0 0 0
12:45 PM - 1:00 PM 30 0 0 30 0 0 0 0 20 4 0 24 0 0 0 0
1:00 PM - 1:15 PM 27 0 0 27 0 0 0 0 17 0 0 17 0 0 0 0
1:15 PM - 1:30 PM 25 0 0 25 0 0 0 0 24 1 0 25 0 0 0 0

Peak Hour Total 113 0 0 113 0 0 0 0 80 5 0 85 0 0 0 0
Peak 15 Minute Vol 31 0 0 31 0 0 0 0 24 4 0 25 0 0 0 0

Calculated PHF 0.91 N/A N/A 0.91 N/A N/A N/A N/A 0.83 0.31 N/A 0.85 N/A N/A N/A N/A

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Louisa Street
Route 9 Northbound Ramps

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

12:00 PM 2:00 PM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 3 55 1 59 1 46 2 49 3 2 1 6 2 1 2 5
12:15 PM - 12:30 PM 4 45 2 51 4 51 3 58 4 3 2 9 3 4 3 10
12:30 PM - 12:45 PM 4 54 0 58 3 52 1 56 4 1 3 8 4 3 4 11
12:45 PM - 1:00 PM 6 51 3 60 2 46 1 49 3 4 4 11 5 2 5 12
1:00 PM - 1:15 PM 3 53 2 58 0 43 2 45 2 3 4 9 5 0 4 9
1:15 PM - 1:30 PM 3 52 1 56 1 53 4 58 4 2 5 11 6 1 1 8
1:30 PM - 1:45 PM 2 46 4 52 2 52 1 55 2 1 4 7 6 2 4 12
1:45 PM - 2:00 PM 1 52 1 54 1 50 2 53 1 2 1 4 6 1 4 11

12:30 PM - 12:45 PM 4 54 0 58 3 52 1 56 4 1 3 8 4 3 4 11
12:45 PM - 1:00 PM 6 51 3 60 2 46 1 49 3 4 4 11 5 2 5 12
1:00 PM - 1:15 PM 3 53 2 58 0 43 2 45 2 3 4 9 5 0 4 9
1:15 PM - 1:30 PM 3 52 1 56 1 53 4 58 4 2 5 11 6 1 1 8

Peak Hour Total 16 210 6 232 6 194 8 208 13 10 16 39 20 6 14 40
Peak 15 Minute Vol 6 54 3 60 3 53 4 58 4 4 5 11 6 3 5 12

Calculated PHF 0.67 0.97 0.50 0.97 0.50 0.92 0.50 0.90 0.81 0.63 0.80 0.89 0.83 0.50 0.70 0.83

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Louisa Street
Lower South Street

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

12:00 PM 2:00 PM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 0 3 6 9 15 13 28 2 14 16
12:15 PM - 12:30 PM 0 4 5 9 10 19 29 3 14 17
12:30 PM - 12:45 PM 0 1 4 5 16 11 27 4 14 18
12:45 PM - 1:00 PM 0 7 5 12 22 9 31 4 22 26
1:00 PM - 1:15 PM 0 2 4 6 19 12 31 1 18 19
1:15 PM - 1:30 PM 0 4 8 12 17 10 27 2 19 21
1:30 PM - 1:45 PM 0 3 5 8 12 8 20 2 18 20
1:45 PM - 2:00 PM 0 4 4 8 17 17 34 6 19 25

12:30 PM - 12:45 PM 0 0 0 0 1 0 4 5 0 16 11 27 4 14 0 18
12:45 PM - 1:00 PM 0 0 0 0 7 0 5 12 0 22 9 31 4 22 0 26
1:00 PM - 1:15 PM 0 0 0 0 2 0 4 6 0 19 12 31 1 18 0 19
1:15 PM - 1:30 PM 0 0 0 0 4 0 8 12 0 17 10 27 2 19 0 21

Peak Hour Total 0 0 0 0 14 0 21 35 0 74 42 116 11 73 0 84
Peak 15 Minute Vol 0 0 0 0 7 0 8 12 0 22 12 31 4 22 0 26

Calculated PHF N/A N/A N/A N/A 0.50 N/A 0.66 0.73 N/A 0.84 0.88 0.94 0.69 0.83 N/A 0.81

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Bleakley Avenue
Broadway

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

12:00 PM 2:00 PM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 10 10 20 0 2 56 58 95 2 97
12:15 PM - 12:30 PM 23 14 37 0 2 57 59 115 3 118
12:30 PM - 12:45 PM 12 13 25 0 1 65 66 98 4 102
12:45 PM - 1:00 PM 10 10 20 0 1 62 63 83 5 88
1:00 PM - 1:15 PM 10 16 26 0 1 65 66 85 6 91
1:15 PM - 1:30 PM 10 15 25 0 3 68 71 82 7 89
1:30 PM - 1:45 PM 11 11 22 0 3 55 58 88 6 94
1:45 PM - 2:00 PM 14 14 28 0 2 58 60 93 6 99

12:30 PM - 12:45 PM 12 0 13 25 0 0 0 0 1 65 0 66 0 98 4 102
12:45 PM - 1:00 PM 10 0 10 20 0 0 0 0 1 62 0 63 0 83 5 88
1:00 PM - 1:15 PM 10 0 16 26 0 0 0 0 1 65 0 66 0 85 6 91
1:15 PM - 1:30 PM 10 0 15 25 0 0 0 0 3 68 0 71 0 82 7 89

Peak Hour Total 42 0 54 96 0 0 0 0 6 260 0 266 0 348 22 370
Peak 15 Minute Vol 12 0 16 26 0 0 0 0 3 68 0 71 0 98 7 102

Calculated PHF 0.88 N/A 0.84 0.92 N/A N/A N/A N/A 0.50 0.96 N/A 0.94 N/A 0.89 0.79 0.91

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Bleakley Avenue
Route 9A

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

12:00 PM 2:00 PM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 0 0 0 0 0 29 29 15 1 16
12:15 PM - 12:30 PM 1 0 1 0 0 28 28 17 0 17
12:30 PM - 12:45 PM 1 0 1 0 0 24 24 9 2 11
12:45 PM - 1:00 PM 0 0 0 0 0 31 31 26 3 29
1:00 PM - 1:15 PM 1 0 1 0 0 30 30 18 1 19
1:15 PM - 1:30 PM 0 0 0 0 0 25 25 22 1 23
1:30 PM - 1:45 PM 1 0 1 0 0 19 19 19 2 21
1:45 PM - 2:00 PM 0 0 0 0 0 34 34 22 1 23

12:30 PM - 12:45 PM 1 0 0 1 0 0 0 0 0 24 0 24 0 9 2 11
12:45 PM - 1:00 PM 0 0 0 0 0 0 0 0 0 31 0 31 0 26 3 29
1:00 PM - 1:15 PM 1 0 0 1 0 0 0 0 0 30 0 30 0 18 1 19
1:15 PM - 1:30 PM 0 0 0 0 0 0 0 0 0 25 0 25 0 22 1 23

Peak Hour Total 2 0 0 2 0 0 0 0 0 110 0 110 0 75 7 82
Peak 15 Minute Vol 1 0 0 1 0 0 0 0 0 31 0 31 0 26 3 29

Calculated PHF 0.50 N/A N/A 0.50 N/A N/A N/A N/A N/A 0.89 N/A 0.89 N/A 0.72 0.58 0.71

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Continental Driveway
Broadway

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

12:00 PM 2:00 PM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 0 0 0 0 1 28 29 16 1 17
12:15 PM - 12:30 PM 0 0 0 0 0 29 29 17 1 18
12:30 PM - 12:45 PM 2 0 2 0 0 25 25 11 4 15
12:45 PM - 1:00 PM 1 0 1 0 1 30 31 29 0 29
1:00 PM - 1:15 PM 0 0 0 0 0 31 31 19 1 20
1:15 PM - 1:30 PM 2 0 2 0 0 25 25 23 0 23
1:30 PM - 1:45 PM 0 0 0 0 0 20 20 21 0 21
1:45 PM - 2:00 PM 0 0 0 0 0 34 34 23 0 23

12:30 PM - 12:45 PM 2 0 0 2 0 0 0 0 0 25 0 25 0 11 4 15
12:45 PM - 1:00 PM 1 0 0 1 0 0 0 0 1 30 0 31 0 29 0 29
1:00 PM - 1:15 PM 0 0 0 0 0 0 0 0 0 31 0 31 0 19 1 20
1:15 PM - 1:30 PM 2 0 0 2 0 0 0 0 0 25 0 25 0 23 0 23

Peak Hour Total 5 0 0 5 0 0 0 0 1 111 0 112 0 82 5 87
Peak 15 Minute Vol 2 0 0 2 0 0 0 0 1 31 0 31 0 29 4 29

Calculated PHF 0.63 N/A N/A 0.63 N/A N/A N/A N/A 0.25 0.90 N/A 0.90 N/A 0.71 0.31 0.75

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Entergy Main Driveway
Broadway

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

12:00 PM 2:00 PM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 11 14 25 40 21 61 7 50 57 8 51 7 66
12:15 PM - 12:30 PM 15 15 30 48 30 78 6 66 72 9 61 9 79
12:30 PM - 12:45 PM 12 13 25 41 25 66 8 61 69 11 55 8 74
12:45 PM - 1:00 PM 13 11 24 37 24 61 9 51 60 7 47 9 63
1:00 PM - 1:15 PM 17 12 29 36 22 58 11 55 66 11 53 10 74
1:15 PM - 1:30 PM 11 9 20 41 21 62 12 56 68 13 50 3 66
1:30 PM - 1:45 PM 9 13 22 40 26 66 11 49 60 9 47 7 63
1:45 PM - 2:00 PM 13 14 27 39 32 71 11 49 60 9 48 7 64

12:30 PM - 12:45 PM 0 12 13 25 41 25 0 66 8 0 61 69 11 55 8 74
12:45 PM - 1:00 PM 0 13 11 24 37 24 0 61 9 0 51 60 7 47 9 63
1:00 PM - 1:15 PM 0 17 12 29 36 22 0 58 11 0 55 66 11 53 10 74
1:15 PM - 1:30 PM 0 11 9 20 41 21 0 62 12 0 56 68 13 50 3 66

Peak Hour Total 0 53 45 98 155 92 0 247 40 0 223 263 42 205 30 277
Peak 15 Minute Vol 0 17 13 29 41 25 0 66 12 0 61 69 13 55 10 74

Calculated PHF N/A 0.78 0.87 0.84 0.95 0.92 N/A 0.94 0.83 N/A 0.91 0.95 0.81 0.93 0.75 0.94

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Welcher Avenue
Route 9A/Route 9 Southbound Off-Ramp

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

12:00 PM 2:00 PM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 30 39 69 50 10 60 11 0 7 18 0
12:15 PM - 12:30 PM 33 57 90 66 11 77 12 0 8 20 0
12:30 PM - 12:45 PM 36 48 84 53 15 68 13 0 11 24 0
12:45 PM - 1:00 PM 41 30 71 47 13 60 14 0 13 27 0
1:00 PM - 1:15 PM 41 42 83 45 10 55 13 0 10 23 0
1:15 PM - 1:30 PM 42 38 80 50 7 57 12 0 11 23 0
1:30 PM - 1:45 PM 37 30 67 53 8 61 13 0 13 26 0
1:45 PM - 2:00 PM 41 30 71 51 1 52 14 0 10 24 0

12:30 PM - 12:45 PM 36 48 0 84 0 53 15 68 13 0 11 24 0 0 0 0
12:45 PM - 1:00 PM 41 30 0 71 0 47 13 60 14 0 13 27 0 0 0 0
1:00 PM - 1:15 PM 41 42 0 83 0 45 10 55 13 0 10 23 0 0 0 0
1:15 PM - 1:30 PM 42 38 0 80 0 50 7 57 12 0 11 23 0 0 0 0

Peak Hour Total 160 158 0 318 0 195 45 240 52 0 45 97 0 0 0 0
Peak 15 Minute Vol 42 48 0 84 0 53 15 68 14 0 13 27 0 0 0 0

Calculated PHF 0.95 0.82 N/A 0.95 N/A 0.92 0.75 0.88 0.93 N/A 0.87 0.90 N/A N/A N/A N/A

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Welcher Avenue
Route 9 Northbound Ramps

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

12:00 PM 2:00 PM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 1 0 1 2 0 0 56 10 66 8 96 1 105
12:15 PM - 12:30 PM 1 1 1 3 0 0 71 9 80 7 117 0 124
12:30 PM - 12:45 PM 0 0 1 1 0 0 69 8 77 8 101 0 109
12:45 PM - 1:00 PM 0 0 0 0 0 1 60 11 72 7 88 0 95
1:00 PM - 1:15 PM 3 0 1 4 0 1 63 11 75 10 90 1 101
1:15 PM - 1:30 PM 0 1 0 1 0 0 68 10 78 11 89 0 100
1:30 PM - 1:45 PM 0 0 0 0 0 0 60 6 66 6 94 0 100
1:45 PM - 2:00 PM 1 0 1 2 0 0 59 13 72 3 98 0 101

12:30 PM - 12:45 PM 0 0 1 1 0 0 0 0 0 69 8 77 8 101 0 109
12:45 PM - 1:00 PM 0 0 0 0 0 0 0 0 1 60 11 72 7 88 0 95
1:00 PM - 1:15 PM 3 0 1 4 0 0 0 0 1 63 11 75 10 90 1 101
1:15 PM - 1:30 PM 0 1 0 1 0 0 0 0 0 68 10 78 11 89 0 100

Peak Hour Total 3 1 2 6 0 0 0 0 2 260 40 302 36 368 1 405
Peak 15 Minute Vol 3 1 1 4 0 0 0 0 1 69 11 78 11 101 1 109

Calculated PHF 0.25 0.25 0.50 0.38 N/A N/A N/A N/A 0.50 0.94 0.91 0.97 0.82 0.91 0.25 0.93

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Belock Ave./Route 9 Southbound On-Ramp
Route 9A

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

12:00 PM 2:00 PM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 47 137 184 0 150 47 197 46 41 87
12:15 PM - 12:30 PM 53 141 194 0 160 49 209 55 43 98
12:30 PM - 12:45 PM 58 161 219 0 170 55 225 70 50 120
12:45 PM - 1:00 PM 63 135 198 0 240 67 307 46 55 101
1:00 PM - 1:15 PM 55 141 196 0 197 68 265 66 53 119
1:15 PM - 1:30 PM 47 155 202 0 213 66 279 70 47 117
1:30 PM - 1:45 PM 59 161 220 0 171 71 242 55 46 101
1:45 PM - 2:00 PM 60 141 201 0 165 61 226 53 51 104

12:30 PM - 12:45 PM 58 0 161 219 0 0 0 0 170 55 0 225 0 70 50 120
12:45 PM - 1:00 PM 63 0 135 198 0 0 0 0 240 67 0 307 0 46 55 101
1:00 PM - 1:15 PM 55 0 141 196 0 0 0 0 197 68 0 265 0 66 53 119
1:15 PM - 1:30 PM 47 0 155 202 0 0 0 0 213 66 0 279 0 70 47 117

Peak Hour Total 223 0 592 815 0 0 0 0 820 256 0 1,076 0 252 205 457
Peak 15 Minute Vol 63 0 161 219 0 0 0 0 240 68 0 307 0 70 55 120

Calculated PHF 0.88 N/A 0.92 0.93 N/A N/A N/A N/A 0.85 0.94 N/A 0.88 N/A 0.90 0.93 0.95

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Route 9 (Jans Peeck Bridge)
Route 9 / Bear Mountain Parkway

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

12:00 PM 2:00 PM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 0 20 2 22 4 12 16 5 4 9
12:15 PM - 12:30 PM 0 11 2 13 5 17 22 1 3 4
12:30 PM - 12:45 PM 0 12 3 15 3 14 17 1 2 3
12:45 PM - 1:00 PM 0 11 4 15 2 19 21 3 3 6
1:00 PM - 1:15 PM 0 9 1 10 4 27 31 3 4 7
1:15 PM - 1:30 PM 0 13 0 13 4 23 27 4 1 5
1:30 PM - 1:45 PM 0 10 4 14 5 20 25 1 1 2
1:45 PM - 2:00 PM 0 10 5 15 6 20 26 4 4 8

12:30 PM - 12:45 PM 0 0 0 0 12 0 3 15 0 3 14 17 1 2 0 3
12:45 PM - 1:00 PM 0 0 0 0 11 0 4 15 0 2 19 21 3 3 0 6
1:00 PM - 1:15 PM 0 0 0 0 9 0 1 10 0 4 27 31 3 4 0 7
1:15 PM - 1:30 PM 0 0 0 0 13 0 0 13 0 4 23 27 4 1 0 5

Peak Hour Total 0 0 0 0 45 0 8 53 0 13 83 96 11 10 0 21
Peak 15 Minute Vol 0 0 0 0 13 0 4 15 0 4 27 31 4 4 0 7

Calculated PHF N/A N/A N/A N/A 0.87 N/A 0.50 0.88 N/A 0.81 0.77 0.77 0.69 0.63 N/A 0.75

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Route 9 Southbound Ramps
Route 6

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

12:00 PM 2:00 PM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



Turning Movement Counts

GENERAL INFORMATION

PROJECT NAME:
PROJECT NO:
DATE:
ANALYST:

INTERSECTION INFORMATION NOTES:

SURVEY DATE: 1.)

INTERSECTION: STREET (E-W): 2.)
STREET (N-S):

3.)
SURVEY PERIOD: SATURDAY PEAK PERIOD TO

TRAFFIC VOLUMES

Time Period Eastbound Westbound Northbound Southbound
Begin End Left Thru Right Total Left Thru Right Total Left Thru Right Total Left Thru Right Total

SATURDAY PEAK PERIOD
12:00 PM - 12:15 PM 6 18 24 16 13 29 0 21 0 21
12:15 PM - 12:30 PM 5 9 14 23 11 34 0 17 0 17
12:30 PM - 12:45 PM 4 10 14 15 17 32 0 20 0 20
12:45 PM - 1:00 PM 3 11 14 20 16 36 0 23 3 26
1:00 PM - 1:15 PM 2 11 13 30 15 45 0 15 3 18
1:15 PM - 1:30 PM 1 13 14 27 11 38 0 30 0 30
1:30 PM - 1:45 PM 3 8 11 21 10 31 0 11 0 11
1:45 PM - 2:00 PM 1 13 14 21 11 32 0 19 0 19

12:30 PM - 12:45 PM 4 10 0 14 0 15 17 32 0 0 0 0 20 0 0 20
12:45 PM - 1:00 PM 3 11 0 14 0 20 16 36 0 0 0 0 23 0 3 26
1:00 PM - 1:15 PM 2 11 0 13 0 30 15 45 0 0 0 0 15 0 3 18
1:15 PM - 1:30 PM 1 13 0 14 0 27 11 38 0 0 0 0 30 0 0 30

Peak Hour Total 10 45 0 55 0 92 59 151 0 0 0 0 88 0 6 94
Peak 15 Minute Vol 4 13 0 14 0 30 17 45 0 0 0 0 30 0 3 30

Calculated PHF 0.63 0.87 N/A 0.98 N/A 0.77 0.87 0.84 N/A N/A N/A N/A 0.73 N/A 0.50 0.78

Generalized Saturday Peak Hour Only

15 minute values should be input by the user.

Route 6
Route 9 Northbound Ramps

If there is no volume for a movement or time 
period, a zero should be entered in the appropriate 
cell(s).

12:00 PM 2:00 PM

Time values should be entered in military time.

Port Cortlandt
190365
September 10, 2020
AA

August 1, 2020

AKRF, Inc.



3. Automatic Traffic Recorders (ATRs) 



ENDING AM PM AM PM AM PM AM PM AM PM AM PM AM PM AM PM

0:15 0 0 2 70 7 59 5 59 10 61 4 43 10 41 5 58

0:30 0 0 4 58 5 46 2 48 4 45 9 44 6 33 5 57

0:45 0 0 1 44 1 70 1 46 7 56 3 55 5 41 2 0

1:00 0 32 1 55 4 68 4 60 6 68 7 50 5 46 3 0

1:15 0 55 1 44 4 49 2 61 4 64 8 59 4 42 4 0

1:30 0 57 2 42 3 53 2 64 2 60 7 47 5 36 0 0

1:45 0 36 5 37 2 62 2 64 1 64 2 55 1 41 3 0

2:00 0 51 4 41 4 47 3 61 2 50 8 36 1 39 9 0

2:15 0 58 4 63 4 61 1 45 1 45 2 38 1 47 5 0

2:30 0 41 3 55 5 56 0 58 5 47 3 59 3 34 2 0

2:45 0 42 5 60 2 64 4 63 2 51 7 49 4 44 2 0

3:00 0 52 6 53 5 67 2 60 10 53 9 36 5 48 6 0

3:15 0 53 10 69 10 60 8 61 7 67 10 56 5 60 2 0

3:30 0 69 5 64 12 80 9 90 14 61 7 59 3 44 2 0

3:45 0 58 12 54 11 68 12 53 8 50 2 47 4 45 7 0

4:00 0 39 8 64 19 50 15 49 17 72 2 54 0 38 5 0

4:15 0 57 22 57 13 63 13 55 9 44 8 37 2 43 7 0

4:30 0 49 12 63 13 51 11 49 18 52 3 31 4 34 9 0

4:45 0 55 14 70 26 63 16 55 10 51 4 45 0 68 15 0

5:00 0 77 9 62 23 52 17 56 19 67 4 45 1 35 26 0

5:15 0 57 30 55 9 58 14 64 11 53 4 47 2 53 18 0

5:30 0 48 9 58 16 66 11 58 18 43 3 52 1 47 13 0

5:45 0 55 23 68 21 65 20 50 13 57 7 58 1 42 22 0
6:00 0 65 15 37 16 44 6 71 14 59 3 48 4 33 16 0

6:15 0 51 19 52 15 53 18 58 25 52 12 39 3 30 19 0

6:30 0 55 23 55 22 49 35 43 30 57 14 31 2 38 34 0

6:45 0 49 42 50 54 55 43 62 31 61 19 42 10 34 44 0

7:00 0 57 49 58 49 56 49 48 45 58 27 48 15 38 55 0

7:15 0 42 43 48 34 59 34 35 42 49 26 65 13 28 44 0

7:30 0 35 52 60 53 47 53 44 48 47 32 45 14 42 40 0

7:45 0 40 46 44 40 53 46 32 45 55 33 35 25 35 51 0

8:00 0 56 56 49 55 49 51 37 41 55 42 30 21 28 53 0

8:15 0 29 58 38 56 55 47 43 60 44 37 30 17 27 46 0

8:30 0 28 45 30 39 42 51 25 49 41 44 35 30 25 48 0

8:45 0 30 32 36 44 27 53 25 49 35 31 41 29 26 63 0

9:00 0 35 49 25 45 25 45 22 52 21 38 43 27 31 49 0

9:15 0 38 42 32 49 31 35 24 35 34 37 25 17 36 36 0

9:30 0 18 52 23 33 27 50 14 35 36 51 28 38 18 46 0

9:45 0 21 55 25 36 22 27 22 34 27 45 22 30 27 50 0

10:00 0 19 55 21 53 10 43 23 51 22 39 30 37 17 39 0

10:15 0 13 44 9 43 20 49 21 39 26 49 17 43 20 44 0

10:30 0 10 51 12 36 15 40 15 33 16 42 19 33 19 46 0

10:45 0 13 45 17 47 12 53 17 45 12 41 16 38 12 54 0

11:00 0 17 53 20 66 18 58 10 47 14 49 21 32 15 26 0
11:15 0 18 44 19 41 19 49 20 51 19 54 20 42 13 50 0

11:30 0 15 41 14 46 17 44 17 68 11 47 16 37 10 54 0

11:45 0 7 58 5 54 20 52 11 45 8 49 12 55 13 53 0

12:00 0 7 43 3 58 8 50 10 53 7 39 3 43 10 56 0

TOTAL - 1,809 1,304 2,088 1,303 2,211 1,255 2,078 1,265 2,147 1,023 1,863 728 1,626 1,288 115
1,809 3,392 3,514 3,333 3,412 2,886 2,354 1,403

Broadway from Continental Driveway to Entergy W. Driveway - 2-Way - 
July-Aug, 2020

1 2 3 4

Mon 7/27 Fri 7/31Thu 7/30 Mon 8/03Sat 8/01 Sun 8/02TIME Tue 7/28 Wed 7/29

5 6 7 8

AKRF Inc.



AM PM

(Begin) (Begin)

12:00 AM 16 12 23 26 12:00 PM 228 228 192 161

12:15 AM 13 10 27 20 12:15 PM 221 216 208 162

12:30 AM 11 9 25 19 12:30 PM 226 219 211 165

12:45 AM 11 11 24 15 12:45 PM 219 220 211 165

1:00 AM 11 11 25 11 1:00 PM 212 208 197 158

1:15 AM 11 12 19 8 1:15 PM 212 213 176 163

1:30 AM 15 16 15 6 1:30 PM 208 217 188 161

1:45 AM 15 16 20 9 1:45 PM 212 225 182 164

2:00 AM 17 17 21 13 2:00 PM 219 235 182 173

2:15 AM 21 23 29 17 2:15 PM 226 242 200 186

2:30 AM 25 26 33 17 2:30 PM 248 264 200 196

2:45 AM 32 34 28 17 2:45 PM 248 260 198 197

3:00 AM 39 44 21 0 3:00 PM 246 254 216 187

3:15 AM 44 50 19 0 3:15 PM 239 249 197 170

3:30 AM 48 54 15 0 3:30 PM 219 225 169 160

3:45 AM 54 61 17 0 3:45 PM 222 230 167 183

4:00 AM 60 63 19 0 4:00 PM 230 232 158 180

4:15 AM 64 65 15 0 4:15 PM 232 233 168 190

4:30 AM 65 65 15 0 4:30 PM 234 239 189 203

4:45 AM 68 67 18 5 4:45 PM 234 237 202 177

5:00 AM 63 63 17 8 5:00 PM 226 231 205 175

5:15 AM 66 63 25 9 5:15 PM 222 227 197 152

5:30 AM 81 78 36 10 5:30 PM 219 215 176 143
5:45 AM 104 103 48 19 5:45 PM 216 210 160 135

6:00 AM 140 139 72 30 6:00 PM 216 213 160 140

6:15 AM 160 159 86 40 6:15 PM 209 206 186 138

6:30 AM 181 185 104 52 6:30 PM 204 207 200 142

6:45 AM 184 183 118 67 6:45 PM 193 195 193 143

7:00 AM 185 188 133 73 7:00 PM 187 186 175 133

7:15 AM 199 204 144 77 7:15 PM 182 184 140 132

7:30 AM 197 197 156 93 7:30 PM 169 166 130 115

7:45 AM 199 196 154 97 7:45 PM 155 152 136 106

8:00 AM 196 188 150 103 8:00 PM 131 131 149 109

8:15 AM 182 176 150 103 8:15 PM 121 115 144 118

8:30 AM 179 176 157 111 8:30 PM 112 104 137 111

8:45 AM 171 173 171 112 8:45 PM 104 97 118 112

9:00 AM 171 177 172 122 9:00 PM 98 91 105 98

9:15 AM 176 180 184 148 9:15 PM 84 79 97 82

9:30 AM 174 177 175 143 9:30 PM 74 72 88 83

9:45 AM 182 186 171 151 9:45 PM 65 64 82 68

10:00 AM 184 195 181 146 10:00 PM 61 62 73 66

10:15 AM 187 194 186 145 10:15 PM 63 65 76 59

10:30 AM 196 196 191 149 10:30 PM 64 67 73 50

10:45 AM 200 202 199 166 10:45 PM 60 63 69 51
11:00 AM 202 193 189 177 11:00 PM 51 54 51 46

11:15 AM 216 211 178 176

11:30 AM 217 218 175 172 Day Total 3,390 3,416 2,886 2,335

11:45 AM 217 217 181 158

SaturdayTue-Thu Mon-Fri Tue-Thu Saturday Sunday
Broadway from Continental Driveway to Entergy W. Driveway - 2-Way - July-Aug, 2020

Rolling Peak Hour Summary
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4. Signal Timing Plans 





































































5. StreetLight Methodology /  
Volume Adjustment Factors 



STREETLIGHT DATA METHODOLOGY 

OVERVIEW 

StreetLight is a web-based software product that allows planners, modelers and engineers in the 
US and Canada to dynamically and flexibly run core transportation analytics based on billions of 
bits of travel information gathered from multiple sources (referred to as Big Data). It allows 
transportation experts to design, generate, visualize, and download customized Travel Metrics 
such as origin-destination matrices, trip time, trip length, and more in minutes. These analytics 
are based on billions of trips derived from archival, anonymous, trace data generated by millions 
of mobile devices, such as smart phones, in-car navigation systems, and truck fleet management 
systems. 

The following two attached White Papers from StreetLight provide an overview of the technical 
methodologies utilized within the StreetLight platform to derive traffic volume data: 

 “StreetLight Volume Methodology & Validation White Paper” (August, 2019) 

 “Turning Movement Validation White Paper” (December, 2018) 

In order to develop a comparison ratio between pre-pandemic and summer 2020 traffic volumes, 
turning movement count (TMC) data was obtained from the StreetLight platform from a 4-
month period (the recommended data timespan by StreetLight) of 2019 count data and from the 
then-available summer months (June and July) of 2020. This data was obtained for the Route 9 
(Jans Peeck Bridge)/Bear Mountain Parkway intersection. Based on the algorithms utilized by 
StreetLight, the data at this location was anticipated to be the least susceptible to stray data 
points would could potentially skew the data due to its isolated location. Additionally, this 
intersection also carries some of the highest traffic volumes in the study area which also reduces 
the margin of error. 

The summer 2020 AKRF traffic volumes at this intersection were compared with the StreetLight 
summer 2020 traffic volumes and the AKRF volumes were found to be comparable or lower 
than the StreetLight data for the peak periods examined. Therefore, the ratio between the 
StreetLight 2019 and AKRF summer 2020 volumes would be higher than the ratio between the 
StreetLight 2019 and StreetLight 2020 volumes, and can be considered as conservative. 

To further validate the StreetLight data, a comparison of the turning movement percentages of 
vehicles in each direction (left, through, right) between the two data sets were compared for each 
of the peak periods examined and were found to generally be comparable. 

Table A.5-1 shows the factors that were applied to the study area AKRF summer 2020 volumes 
to approximate 2020 pre-pandemic baseline conditions based on the volume comparisons 
outlined above. 



Table A.5-1
StreetLight versus AKRF Traffic Volume Summary

Route 9 (Jans Peeck Bridge) / Bear Mountian Parkway Intersection

Weekday AM Peak Hour Weekday PM Peak Hour

Saturday Midday 

(Weekend) Peak Hour

StreetLight 2019 Data1 3,898 4,020 4,057

StreetLight Summer 2020 Data 1 2,679 3,162 3,343

AKRF Summer 2020 Data 2,227 2,873 2,348

Ratio - StreetLight 2019 versus AKRF 

Summer 2020 Volume Data
1.75 1.40 1.73

Notes:

1. StreetLight data only provides on-hour volume data (e.g. 7-8 AM, 4-5 PM). Data was further calibrated

    to coincide with off-hour (e.g. 7:30 - 8:30 AM, 4:45 - 5:45 PM) peak hours established from the AKRF data. 

2. Factors applied to the AKRF Summer 2020 data for the respective peak hours to establish the

     2020 Existing Conditions Baseline  traffic volumes.
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This white paper provides technical detail about the methodology, algorithm development, 
validation, and data sources used in StreetLight Data’s Volume output. This white paper was 
first published in August 2019 and is updated periodically as new validation is performed.  
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Introduction  

StreetLight’s underlying data sample varies month to month, and the resulting trip counts and 
normalized Index values, while valuable for cross zone or cross project comparison, do not 
represent estimated trip counts. The goal of the new StreetLight Volume output is to provide an 
estimate of average daily traffic, and to allow for time-series analysis, or comparison of actual 
traffic changes over time. This Volume output provides a quick, easy, and cost-effective way to 
measure traffic at the yearly, monthly, daily, and even hourly level. Volume estimates can be 
derived for any location, such as a road, park, TAZ or user-defined special area. It can also be 
used to estimate zone-to-zone traffic, providing accurate estimates for work like turning 
movement studies and travel demand models. StreetLight Volume is available for analyses in 
the U.S., and soon for Canada. 

 
Methodology 

Estimated Volume for Roads  

DATA SOURCES 

In order to create an estimate of the actual number of cars on the road at a variety of points in 
time, the analysis combined multiple models to create optimal results. At a high level: 
StreetLight’s machine-learning models predict expected seasonal changes at a location over 
time, and use the Streetlight Data AADT (annual average daily traffic) to calibrate seasonal 
changes to an estimated volume.  

Following is a brief overview of StreetLight AADT methodology and data sources. To get more 
detailed information, please refer to the StreetLight AADT white paper.  

The StreetLight AADT blends together the following data sources to provide the best prediction 
of annual average daily traffic at a given location: 

1. Location-Based Services trips. 
2. Navigation GPS trips - personal and commercial. 
3. U.S. Census and Manifold super demographics which are derived from Statistics 

Canada. 
4. Open Street Maps data reflecting road classification, density of commercial activity, and 

more. 
5. Weather data. 
6. AADT counts, derived from permanent traffic recorders, including a mix of small and 

large, urban and rural locations. StreetLight uses 11,000+ counts across the U.S. and 
Canada to develop and validate AADT. 

 

https://www.streetlightdata.com/aadt-white-paper/
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Using a combination of the features described above, the analysis applied a Random Forest 
model to estimate AADT at each location. It then performed several types of cross-validation to 
ensure the model worked well in different scenarios (across states, road types etc.) The 
validation work proved that the actual and estimated AADT values through the cross validation 
were correlated with a very high R² (.96) which indicates that the performance of the model is 
excellent without bias.  

In order to estimate variation in traffic volume across time, analysis relied on permanent traffic 
recorders (PTR) deployed on roads across the U.S. which count the number of cars constantly. 
This constant counting allows StreetLight to evaluate monthly average daily traffic (MADT) 
metrics to assess monthly variation in trip volume at a particular location.  

Creating a monthly traffic model demanded promptly published data on how many cars were 
historically present on a road each month. Quality data at the monthly level is not readily 
available from all states, thus StreetLight had to narrow PTR counters to those that met a high 
standard of frequency and quality. This left 474 counters across eight states: Colorado, Georgia, 
Indiana, Michigan, Massachusetts, Montana, Ohio, and Rhode Island. This is a subset of those 
used in the AADT calibration process.  

ALGORITHM DETAILS 

With the MADT data derived from counter locations across the county, a distinct linear model 
was trained and generated for each month of the year. Using a series of spatial and temporal 
features, the linear model predicts a seasonal factor for the expected change in traffic for that 
month relative to the yearly average for 2018 (AADT). Seasonal factors are represented as a 
percent change from the yearly average, so a month with more traffic than the yearly average 
will have a positive seasonal factor (say +10%), while a month with less traffic than the yearly 
average will have a negative seasonal factor (say -15%). 

The resulting model allows us to ingest monthly data samples that vary in size, and then predict 
monthly trip volumes that correspond with seasonal variation. In Figure 1, LBS trips at a single 
location are translated into “seasonal change” in LBS across months (left, green). Each dot 
represents data from a different month at a specified location. In running the model, the 
seasonal factor can be translated into MADT (right, blue). 
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Figure 1: Unadjusted LBS sample trip counts (left) show sample growth over time vs. MADT model 
output, which corrects and normalizes the input data. 

 

Estimated Volume for Areas 

DATA SOURCES 

Calibrating LBS data to the volume of large areas is less straightforward than calibrating to 
expected road volume without reliable "truth" data representing the real-world number of trips 
that start or end in large areas. The most consistent and reliable validation and training data 
available is for roads. Thus, StreetLight used its well-validated method of estimating traffic on 
roads to infer expected volume to areas. 

In order to estimate trips to or from an area, the process followed this high-level method: 

1. Sample nearby roads with trips in the zone area. 
2. Obtain an estimate of MADT for the sampled road, as described previously. 
3. Use the estimated MADTs from the roads near the area to calibrate and generate an 

estimate of volume in the area.  

ALGORITHM DETAILS 

In order to estimate volume for a specified area, the algorithm selects a subset of roads with 
trips that start, end, or pass through the zone area. See Figure 2 for an example, where a 
specified area (shaded) is accompanied by a subset of randomly sampled roads (orange gates) 
in the surrounding area. The number of sample roads will depend on the size and location of the 
area zone. 
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Figure 2: Example area zone with selected gates (red lines) used to calculate MADT for trip starts and 
stops to the area. 

For each sampled road, the system will do the following: 

1. Run a pass-through Zone Activity analysis for an estimate of MADT from each sampled 
road. 

2. Use the ratio of LBS through the road, and LBS trips through the zone area to estimate 
zone area volume. This is based on the assumption that: LBS road/LBS area = actual 
road/actual area. 

3. Calculate the weighted average volume estimate from all the sub-sampled roads to 
choose a final estimated StreetLight Volume. 

Based on seasonal factors associated with the months included in the analysis, this results in an 
estimated volume for the defined area based on trip starts and ends. 

 

Estimated Volume for Origin-Destination Analyses 

Once Volume outputs were estimated for individual zones (both pass-through and area zones) 
these were applied to origin-destination analyses, which allowed for evaluating how many trips 
span between locations. The goal is to generate an O-D Volume that allows for comparisons 
across time, and provides a number that represents a reasonable estimate of the real-world 
number of trips. 
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This was accomplished via the following approach: 

1. Calculate the total Zone Activity Volume for each O-D zone (described in the previous 
sections). 

2. Return the LBS trip counts between each O-D zone. 
3. Use Iterative Proportional Fitting (IPF) to scale the LBS O-D counts to Volume based on 

the estimated volume at each O-D. 
 

Iterative Proportional Fitting is a technique used to adjust the counts in a table so that they add 
up to specified totals (or "marginal totals") for both columns and rows. In this case, the adjusted 
data (called "seed" cells) is the LBS trip counts between each O-D pair. Using an adjusted Zone 
Activity Volume for each O-D as the marginal totals, then scaling the LBS trip counts with IPF 
adds up to the expected Zone Activity Volumes. This approach follows well-established 
practices in the transportation industry.1  

In addition to a two-dimensional matrix used in an O-D project, the IPF technique can also be 
applied to a three-dimensional matrix to derive volume estimates for an Origin-Destination with 
Middle Filter (ODMF) zone configuration. 

  

Figure 3: Example Origin-Destination analysis configuration (left) and Origin-Destination analysis with 
Middle Filter configuration (right) used in IPF calculations. 

 

 
 

 
1 CDM Smith, A. Horowitz, T. Creasey, R. Pendyalam, and M. Chen. NCHRP Report 765: 
Highway Traffic Data for Urbanized Area Project Planning and Design. TRB, National Research 
Council, Washington, D.C., 2014. Pg 161  
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Validation 

Zone Activity Volume for Roads 

DATA SOURCES AND METHODS 

In order to validate monthly Volume output, we created a zone set that contained 495 
permanent counter locations across the continental U.S. These locations were not used to train 
the original model, but had sufficient MADT data reported across time so they could be used as 
a direct point of comparison. These locations, obtained from state DOTs, included counters 
dispersed across 15 U.S. states, including urban, suburban, and rural locations, as well as a 
variety of road sizes and classifications. Figure 4 shows those zone locations. 

 

Figure 4: Counter locations across the U.S. used for MADT validation. 

Validation was performed using these 495 counter zones in a series of Zone Activity Volume 
analyses within StreetLight InSight® for each calendar month in 2018. StreetLight Volume 
results were directly compared to the MADT values for accuracy. In total there were 5074 data 
points for comparison (each counter included data for a subset of months with 2018, but not 
necessarily all months within the calendar year). 

VALIDATION RESULTS: ZONE ACTIVITY VOLUME 

Directly comparing the StreetLight Volume results to the reported MADT, there is a very high 
correlation. With no outlier deletion, the R² value is 0.979, indicating a strong relationship 
between StreetLight Volume estimates and real-world counts. 
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Figure 5: StreetLight Volume compared to published MADT values.  

In addition to correlation, we also evaluated the mean absolute percentage error (MAPE) and 
root means square error as percent of average MADT (RMSE as %) by road size, expecting to 
have more accurate estimations on larger roads with higher MADT values. Table 1 compares 
the MAPE and RMSE to published target errors. The results fall within the target error range 
across all road sizes. 

Road 
Size 

Count Target MAPE MAPE Target 
RMSE/Average 
MADT2 

RMSE/Average 
MADT 

<2.5K 594 Not available 31% 47% 37% 

2.5K-5K 586 Not available 12% 36% 17% 

5K-10K 1011 20% 15% 29% 20% 

10K-25K 1336 20% 13% 25% 25% 

25K-50K 647 16% 10% 22% 17% 

50K+ 900 12% 8% 21% 13% 

 

 
2 See Table 2 in: Gadda, S., A. Mangoon, and K. Kockelman. Estimates of AADT: Quantifying 
the Uncertainty. 11th World Conference on Transport Research, Berkeley CA, 6-24-2007 to 6-
28-2007. 
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VALIDATION RESULTS: SEASONALITY 

In addition to evaluating the direct comparison between StreetLight Volume output and MADT 
across all locations, the analysis also examined some specific locations to validate the model’s 
ability to accurately capture seasonal trends. Counter locations were randomly selected that had 
11 or 12 monthly counts in 2018. In comparing results, trend lines reflected a similar seasonal 
pattern, while also being closely aligned in volume.  

 

Figure 6: Monthly variation in StreetLight Volume and MADT across 2018 – sample mid-volume West 
Virginia location. 

Testing both high- and low-volume roads confirmed the ability to report seasonal trends across 
all types of locations. Figure 7 below shows a higher volume road (~20K MADT). In this case, 
the StreetLight Volume estimate aligns very closely with the MADT values. 

 

Figure 7: Monthly variation in StreetLight Volume and MADT across 11 months in 2018 – sample high-
volume Iowa location. 
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Figure 8 depicts a very low-volume rural road in Montana with an MADT range between 200 
and 1000 across the year. In this case, while slightly less extreme than the reported MADT 
numbers, the StreetLight Volume is still able to capture the seasonal peaks very accurately, with 
lows in the winter months and clear peak in July. These results give confidence in the model’s 
ability to accurately predict seasonal trends, even when locations experience low-traffic 
volumes.  

 

Figure 8: Monthly variation in StreetLight Volume and MADT across 11 months in 2018 – sample low-
volume rural Montana location. 

Origin-Destination Volume for Roads 

DATA SOURCES AND METHODS 

For validating Volume performance in an O-D analysis, StreetLight Volume results were 
compared to turning-movement counts published by Hennepin County in Minnesota3. A turning 
movement is an O-D study where each inbound road is the origin and each outbound road is 
the destination. Turning movements were chosen because validation data for turning movement 
studies is far more readily available than other types of O-D data. 

The validation used data from five locations throughout the county, all of which were gathered 
on different dates in 2017. For each location, trips were manually counted between 6:00 a.m. 
and 6:00 p.m.  

In order to perform a direct comparison between the Hennepin County locations and the 
StreetLight Volume output, we created zones in the StreetLight InSight platform that mirrored 
these five intersections. Then the platform ran an O-D analysis for the calendar year, structuring 
the query to match the specific weekday and hourly period from which the data were collected. 

 
3 
http://hennepin.maps.arcgis.com/apps/webappviewer/index.html?id=14c650982d904132a4854f
399c71e1f2 
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For example, if site A used a Tue-Thu 8:00 a.m. to 10:00 a.m. definition of peak, the validation 
also used this definition of peak. The analysis closely mirrored the original study for direct 
comparison of turning movement counts and ratios. 

VALIDATION RESULTS: ORIGIN-DESTINATION VOLUME 

At each of the five locations, data was evaluated for eastbound, westbound, northbound, and 
southbound traffic as the origin, with left, right, and thru traffic as the destination. In total, this 
created 60 data points for comparison.  

Without deleting any outliers, there was a high correlation between StreetLight Volume and the 
Hennepin turning movement counts, with an R² value of 0.947. 

 

Figure 9: Correlation between Hennepin turning movement counts and StreetLight Volume. 

In addition to the turning movement counts, the analysis also directly compared the turning 
movement ratios, represented as percentages of total origin zone traffic that traveled left, right, 
or directly through the intersection. The correlation for turning movement ratios was even 
higher, with an R² value of 0.976. 
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Figure 10: Correlation between Hennepin turning movement counts and StreetLight Volume. 

The image below illustrates an individual intersection and the comparison between StreetLight 
Volume and turning movement counts along with turning movement ratios. Turning movement 
counts are very close, while turning movement ratios are nearly identical. 

 

Figure 11: Southbound turning movement counts and ratios at location 4538. 
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Overall, these results are very promising and suggest that StreetLight Volume reliably captures 
seasonal trends, as well as O-D patterns.  

In future iterations of the validation study, StreetLight will incorporate Zone Activity and O-D 
results for area zones, looking at validating trip counts that start or stop in the area (not pass-
through). StreetLight welcomes any partner who has empirically measured counts for area 
zones that would like to share them for the purposes of validation. 

 
About StreetLight Data 

StreetLight Data pioneered the use of Big Data analytics to help transportation professionals 
solve their biggest problems. Applying proprietary machine-learning algorithms to over four 
trillion spatial data points, StreetLight measures diverse travel patterns and makes them 
available on-demand via the world’s first SaaS platform for mobility, StreetLight InSight®. From 
identifying sources of congestion to optimizing new infrastructure to planning for autonomous 
vehicles, StreetLight powers more than 3,000 global projects every month.   
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Validation of Turning Movement Accuracy with 
StreetLight InSight® Metrics 
 

This white paper provides technical detail about use of StreetLight InSight to calculate turning 

movement ratios. It focuses on validation of these unique, Big-Data derived travel pattern analytics 
against publicly available turning movement ratios derived from traffic counts. This paper assumes 

the reader has basic familiarity with StreetLight methodology and Metrics. This and other 
background can be found at streetlightdata.com.  

 

Table of Contents 

Overview and Motivation .…………………………………………………………………………………………………………….1 

Data Sources and Methods …………………………………………………………………………………………………………2 
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Overview and Motivation 
This white paper describes the results of an accuracy validation study comparing Metrics derived 
from StreetLight InSight to public, external data sources. For this white paper, we validated link to 
link origin-destination data from StreetLight InSight for intersections against publicly available 

intersection turning movement counts from the Champaign County Regional Planning 
Commission’s Champaign Urbana Urbanized Area Transportation Study (CUUTAS) in Illinois and 

the Maryland State Highway Administration (MDSHA).  

Turning movement counts are performed regularly by many throughout the transportation 

industry. They are a key input to signal timing or retiming efforts, traffic impact studies, corridor 
studies, and more. Traditionally, they require temporary set up and maintenance of specialized 

http://www.streetlightdata.com/


   
 

© StreetLight Data                                     Turning Movement Validation White Paper │ Page 2 

video or other equipment, which can cost ~ $1,200/intersection to measure for a two-day count.1 
Collection costs can be so high that many agencies only collect data for a few hours (e.g: only from 

4 to 5 PM). This leaves agencies blind to travel patterns at a time when peak periods are expanding 
and congestion occurs over several hours during the day. In addition, the temporary sampling 

requires “expanding” the sample to represent an entire year, which creates inaccuracies and is not 
sensitive to variation from seasons or special events. Finally, collecting these counts can put staff in 
harm’s way near busy roads. 

Deriving intersection turning movements from Big Data can save the industry money and time 
while reducing risk of injury to staff. In addition, when turning counts are easily and readily 

available, they can be utilized for more studies and ultimately enable better transportation 
decisions. 

 

Data Sources and Methods 

CUUTAS Intersection Counts 

CUUTAS provides an open data portal that includes vehicle turning movement counts for particular 
intersections in Champaign and Urbana.2 The turning movement counts are provided at each 

intersection for three select hours of the day during the AM, noon, and PM periods. For this white 
paper, we used intersections with relatively recent counts (2015 or 2016).  

 

Maryland State Highway Administration Intersection 
Counts 
MDSHA provided 15-minute turning movement counts for intersections located along Maryland 

State Highways and U.S. Highways.3 The counts were collected for 24 hours on a Tuesday, 
Wednesday, or Thursday. To compare against StreetLight’s analytics, we aggregated Maryland 
SHA’s 15-minute counts to hourly counts for one full day. 

 

 

                                        
 
1 http://www.mikeontraffic.com/traffic-data-inc-2016-price-list/ 
2 https://ccrpc.org/data/vehicle-turning-movement-counts/ 
3 http://maps.roads.maryland.gov/itms_public/ 

http://data.cuuats.org/datasets/dab57e34382646a197e91812d60b206e_0?orderByFields=YearTMC+DESC&uiTab=table
http://maps.roads.maryland.gov/itms_public/
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StreetLight InSight Origin-Destination Analysis 
For this validation work, we ran StreetLight InSight Origin-Destination Analyses (which allows 
calculation of turning movements) twice for each intersection in order to utilize two different data 
sources: Location-Based Services (LBS) data, which is created by smartphone apps, and Navigation-

GPS data, which is created by connected cars and trucks as well as turn-by-turn navigation tools. 
StreetLight’s Origin-Destination Analysis describes relative trip volumes between designated Zones. 

As described below, it can be used to calculate turning movements. For a full description of 
StreetLight data sources and methodology, see the detailed documentation available on the 
StreetLight website.4  

Both Navigation-GPS and LBS data have strengths and weaknesses. Known sources of error, 
differences, and methods to deal with them include: 

1. Potential demographic bias and other sampling issues with the LBS data: For LBS data used to 
derive turning movements and other metrics, StreetLight normalizes for bias using the US 

Census. There are details of this method in other resources on the StreetLight Data website. 5  
In short, if ten devices “live” on a block with 100 people, each of those devices is scaled up by a 
factor of 10. If ten devices “live” on a block with 50 people, each is scaled by a factor of 5. This 

adjusts for variation in geographic distribution of mobile devices captured, which is correlated 
with demographic factors such as income.  

2. GPS sample size and bias – For Navigation-GPS data from personal devices, the sample size is 
smaller and we cannot follow a device for more than one trip. Therefore, we cannot normalize it 
as described above for the LBS data. Thus, we expect to find more demographic and 

geographic bias with the navigation-GPS data. 
3. Short sampling window for CUUTAS & MDSHA data – MDSHA and CUUTAS only collected 

turning movement data for a few hours on one day. We mitigated this source of difference by 
matching the time-of-day window. However, since StreetLight’s data was for several months, we 
cannot mitigate bias that comes from any irregularities on that single-day when CUUTAS and 

MDSHA counts were collected. This may introduce bias if that particular day was unusual, that 
year had dramatic seasonal variations, etc.  

4. Different years: All StreetLight analytics covered 2017, whereas MDSHA and CUUTAS data 
covered 2015-2017. Since conditions at the intersections may have changed during this time, 

this may introduce some error.  

                                        
 
4 https://www.streetlightdata.com/methodology-data-sources-white-paper 
5 https://www.streetlightdata.com/methodology-data-sources-white-paper 
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In short, none of the sources can be called “ground truth” since all are samples. Thus, we do not 
speak of “error” when comparing one source to another, instead we speak in terms of “difference”. 

We do not expect the results to be exactly the same. We consider the validation successful if the 
results are highly correlated and the mean difference is relatively small. 

 

Data Collection and Analysis: Single Intersection at 
University / Goodwin 
In this section, we present a detailed look at the methodology for one intersection. We repeated the 

process 11 additional intersections for this validation study.  

We performed an Origin-Destination analysis within the StreetLight InSight platform to create a 
turning movement analysis. Four zones were drawn for each intersection, one for each leg of the 

intersection, and marked as both an origin and destination, as shown below in Figure 1. A vehicle 
driving through the intersection will be seen on the inbound road as the origin, and on the 

outbound road as the destination. The Origin-Destination Analysis results can then easily be 
reorganized as hourly intersection turning movements.  

          
Figure 1: Left - Origin Zones for University Ave/Goodwin Ave. Right - Destination Zones for University Ave/Goodwin Ave 

The StreetLight InSight Origin-Destination Analyses were run using 10 months of data in 2017; data 
was segmented by type of day (weekday vs weekend) and by each hour of the day. 

StreetLight InSight can provide estimated trip counts for each turning movement if an analysis is 
calibrated with existing count data for intersection legs or StreetLight AADT Metrics. If no calibration 

is used, the output is a normalized index describing the relative volume of trips is given for each 
Origin-Destination pair. As this volume estimation process would introduce a second potential 
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source of error, the validation was completed by using turning ratios to compare CUUTAS and 
StreetLight’s data. More information about StreetLight AADT is available online6, as are detailed 

instructions on calibrating Origin-Destination analyses using StreetLight AADT or local traffic count 
data.  

After running the Origin-Destination Analysis for each intersection in StreetLight InSight, we 
calculated a turning ratio for each turning movement on an inbound road for each hour. The ratio 
is equal to the StreetLight index for that movement, divided by the sum of all indices for that road 

during that hour. This is described by the equation: 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =  
𝑇𝑇𝑙𝑙

∑𝑇𝑇𝑙𝑙,𝑟𝑟,𝑠𝑠
 

where T is the indexed value of the vehicles making each turn, and the subscripts “l, r, s” designate 

all possible left-turn, right-turn, and straight-ahead movements.  

We repeated this process for the CUUTAS counts to obtain turning ratios, and compared these 

ratios for the hours of 7 AM, 12 PM, and 5 PM (when CUUTAS took measurements) against the 
StreetLight ratios for the same hours. 

Each analysis had a different sample size. In general, LBS data had 25x the sample size as the 

CUUTAS counts, and GPS Data had 2-3x the sample size, as reflected in the University Ave 
example shown in Table 1: 

 

Table 1: Sample Size for Three Data Sources for University Ave/Goodwin Ave 

Source 
Sample Trips Analyzed 

(counts/hour * hours * days) Time Period Analyzed 

O-D with Navigation-GPS (Personal) via 
StreetLight InSight 

41,910 January - December 2017 

O-D with LBS via StreetLight InSight 375,654 January - October 2017 

CUUTAS 14,941 1 day, 2017 

 
 

Results: University / Goodwin 
Location- Based Services data showed a strong, positive correlation (R2 = 0.94) between the 

intersection Origin-Destination Analysis and CUUTAS turning movement ratios, as shown in Figure 2 

                                        
 
6 https://www.streetlightdata.com/aadt-white-paper 
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below.  We calculated R2 as follows: Each turning movement for each time period studied creates a 
point. For example, northbound turning left between 7 and 8 AM is one point and northbound 

turning right between 7 and 8AM is a second point. 

 
Figure 2: Correlation between StreetLight LBS OD and CUUTAS Turning Ratios for University and Goodwin Avenue. Each 
dot represents a turning movement ratio for an hour. For example “NB turning left, 7-8AM.”  

 

In addition, we calculated the Route Mean Square Difference (RMSD) between the CUUTAS ratios 
and the StreetLight ratios. The equation for this is: 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =  �
∑ (𝑅𝑅𝑖𝑖 −  𝑅𝑅𝑀𝑀𝑖𝑖)𝑛𝑛
𝑖𝑖=1

𝑛𝑛

2

 

where Si is the StreetLight measured ratio, and MCi is the ratio measured by MDSHA or CUUTAS. 

The result for this intersection is 0.066. This means that the average difference between CUUTAS 
and StreetLight for an individual turning ratio is +/- 0.066 (Note that turning ratios range between 0 

and 1). The average turning ratio is 0.34 for both sources. This does not mean that StreetLight has 
an average error or 6.6%, as we do not know which source is more correct, StreetLight or CUUTAS. 
Instead, it indicates that, in general, the two results are quite close.  

Note that the GPS turning ratios had worse results with an R2 of 0.63 and an RMSD of 0.19. This 
performance was similar to that for other intersections, especially smaller intersections where the 
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low GPS sample size became more of a constraint. Therefore, we do not include GPS results for the 
remainder of the paper and recommend LBS data when doing generalized turning movements. 

Expanding the Sample of Intersections 
For further validation, we ran Origin–Destination Analyses on three more CUUTAS intersections and 
on seven intersections in Maryland. Next, we compared the turning ratios for each turning 
movement-day part combination. As each intersection had an average of twelve turning 

movements, and between three and twenty-four comparison hours, in total, this covered over 2,480 
points of comparison.7  

Again, as shown in Figure 3, the correlation is very strong with an R2 of 0.9.  

 
Figure 3: Correlation between StreetLight LBS OD and CUUTAS/MDSHA Turning Ratios for eleven intersections. Each dot 
represents a turning movement ratio for an hour. For example, “NB turning left, 7-8AM.”  

                                        
 
7 NB: In the course of running all intersection, some missing or inaccurate data was detected. For example, left-turn ratios 
were reported by MDSHA and CUUTAS where no left turn was possible. We carefully removed these intersections from 
comparison where possible, since they were probably mis-labeled. Because it is not possible to check each movement within 
a reasonable time frame, we also eliminated the top and bottom 2% of differences from our comparison as outliers 
probably resulting from human error. 
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The RMSD for all points is 0.079, similar to the result for University/Goodwin. As shown in Table 2, 

below, the results are reasonably consistent for Maryland and CUUTAS data. 

 

 Table 2 – R2 and RMSD broken out by comparison source data. 

 Turning Movement/Day Part 
Combinations 

RMSD R2 

Maryland 2187 0.078 0.91 

CUUTAS 171 0.086 0.88 

ALL 2358 0.079 0.90 

 
 

Conclusions 
We conclude that StreetLight InSight’s Origin-Destination Analysis with LBS data is a good method 
for finding intersection turning movement ratios. It delivers additional value because practitioners 

can gather the information using an entire year of travel data with only a few minutes of set-up. 
This makes it a good alternative to temporary turning ratio data collection, especially when 

combined with local AADT/traffic count data or with StreetLight AADT to generate turning counts. 
Using LBS data for the O-D Analysis produces better results than with GPS personal data, as was 
expected due to LBS’ larger and better normalized sample.  

Please contact us at info@streetlightdata.com if you have questions or suggestions for further 
validation work.  

 

mailto:info@streetlightdata.com


6. Existing Synchro Outputs 













































































































































7. Pending Development Projects Lists and 
Trip Generation 



Table A.7-1

Town of Cortlandt Pending Development Projects (through 2023)*

Development Location Size Type Status

Anticipated 

Completion Year

Growth Factor or 

Discrete Trips1 Notes2

Pondview Commons Rt. 6 and Regina Ave. 56 units Apartment Units - 1&2 bedrooms Under Construction 2021 Growth Factor
Distant from Port Cortlandt 

Study Area Intersections

366 Apts. - Studios/1 & 2 beds. Apt. Units. - Studios/1 & 2 beds.

85,000 sq. ft. new medical office Medical Office

60,000 sq. ft. retail Retail

120 unit assisted living Assisted Living

100 room hotel Hotel

Lexington Ave. Classic Car 

Storage
3451 Lexington Ave. near Rt. 6 56,000 sq.ft. car storage bldg.

Storage for 350 cars, Members 

Lounge
Pending 2021 Growth Factor

Distant from Port Cortlandt 

Study Area Intersections

Palisades Fuel/Sinclair
Rt. 6 near Bear Mountain 

Parkway

2,940 sq. ft. gas 

station/convenience store with 6 

fuel pumps

Commercial Pending 2021 Growth Factor
Distant from Port Cortlandt 

Study Area Intersections

Crystal Clean Car Wash / 

Cortlandt Car Care
Route 9, north of Annsville Circle

4,672 square-foot (sf) car care 

facility consisting of three (3)

self-serve wash stations, two (2) 

automatic wash stations and two 

(2) quick-lube oil change stations 

with 6

vehicle vacuum stations

Commercial Partially constructed, On-hold 2021 Discrete Trips

Discrete Trips sourced from Car 

Wash Traffic Impact Study and 

carried through to Port Cortlandt 

study area intersections

Notes:

* Source: Town of Cortlandt Planning Department

1. Indicates whether trips from the development project was accounted for with the background growth factor or with discrete trips that were added to the Port Cortlandt traffic network.

2. Provides reasoning for selecting the background growth factor to account for pending development projects and sources of discrete trips.

DEIS completed, public hearings held. Applicants 

working on FEIS, project scope revisions likely
2021

Discrete Trips sourced from 

MOD Traffic Impact Study and 

carried through to Port Cortlandt 

study area intersections

Discrete Trips

Partially constructed.  Small tenant spaces still to 

be backfilled.  1 approved retail outparcel of 8,000 

sq. ft. is approved but not yet constructed. 

2021
Distant from Port Cortlandt 

Study Area Intersections

Renovation and expansion - 38 new 

beds and 30,000 new sq. ft. to an 

existing 63,000 sq. ft., 150 bed 

assisted living facility

2021

Growth Factor

Growth Factor
Distant from Port Cortlandt 

Study Area Intersections

130,000 sq. ft. Commercial

Assisted Living Under Construction

Medical Oriented District 

(MOD)

Rt. 202 between Dayton Ln. & 

Conklin Ave.

The Sentinel Rt. 6 at 3441 Lexington Ave.

Cortlandt Crossing Rt. 6



Table A.7-2

City of Peekskill Pending Development Projects (through 2023)*

Development/Location Size Type Status

Estimated 

Opening

Growth Factor or 

Discrete Trips
1

Notes
2

1 Park Place 181 units Market rate rental apartments Under construction 2021 Growth Factor
Traffic Impact Study shows low 

trip generation.

216 S. Division St 22 units Market rate rental apartments Under construction 2021 Growth Factor Low trip generator

1847 Crompond Rd 52 units Affordable Senior rental apartments Under construction 2021 Growth Factor Low trip generator

645 Main St 82 units Affordable rental apartments Under construction 2022 Growth Factor EAF shows low trip generation

505 South St 51 units Market rate condominium building All approvals granted 2022 Growth Factor
EAF states no significant increase 

in traffic

653 Central Ave 78 units
Market rate rentals with 5% workforce & 

5% affordable units
Purchase and Sale Agreement with City. Approvals TBD 2022-2023 Growth Factor Low trip generator

Notes:

* Source: City of Peekskill Planning Department

1. Indicates whether trips from the development project was accounted for with the background growth factor or with discrete trips that were added to the Port Cortlandt traffic network.

2. Provides reasoning for selecting the background growth factor to account for pending development projects.



DISCRETE PENDING DEVELOPMENT PROJECT TRIPS

Approach Lane Group Wkday AM Wkday PM Sat. MD Wkday AM Wkday PM Sat. MD Wkday AM Wkday PM Sat. MD Wkday AM Wkday PM Sat. MD

1 Louisa St & John Walsh Blvd. EB L 0 0 0

T 0 0 0

R 0 0 0

WB L 0 0 0

T 0 0 0

R 0 0 0

NB L 0 0 0

T 0 0 0

R 0 0 0

SB L 0 0 0

T 0 0 0

R 0 0 0

2 Louisa St & Route 9 Southbound Ramps EB T 0 0 0

R 0 0 0

WB T 0 0 0

SB R 0 0 0

3 Louisa St & Route 9 Northbound Ramps EB L 0 0 0

NB L 0 0 0

T 0 0 0

4 Louisa St & Lower S. Street EB L 0 0 0

T 0 0 0

R 0 0 0

WB L 0 0 0

T 0 0 0

R 0 0 0

NB L 0 0 0

T 0 0 0

R 0 0 0

SB L 0 0 0

T 0 0 0

R 0 0 0

5 Broadway & Bleakley Ave. WB L 0 0 0

R 0 0 0

NB T 0 0 0

R 0 0 0

SB L 0 0 0

T 0 0 0

6 Route 9A & Bleakley Ave. EB L 0 0 0

R 0 0 0

NB L 0 0 0

T 0 0 0

SB T 0 0 0

R 0 0 0

7 Broadway & Continental Driveway EB L 0 0 0

R 0 0 0

NB L 0 0 0

T 0 0 0

SB T 0 0 0

R 0 0 0

8 Broadway & Entergy Main Driveway EB L 0 0 0

R 0 0 0

NB L 0 0 0

T 0 0 0

SB T 0 0 0

R 0 0 0

9 Welcher Ave. & Rt. 9 SB Off-Ramp/Route 9A EB T 0 0 0

R 0 0 0

WB L 0 0 0

T 0 0 0

NB L 0 0 0

R 0 0 0

SB L 0 0 0

T 0 0 0

R 0 0 0

10 Welcher Ave. & Rt. 9 Northbound Ramps EB L 0 0 0

T 0 0 0

WB T 0 0 0

R 0 0 0

NB L 0 0 0

T 0 0 0

R 0 0 0

11 Route 9A & Belock Ave./Rt. 9A SB On-Ramps EB L 0 0 0

T 0 0 0

R 0 0 0

NB L 0 0 0

T 0 0 0

R 0 0 0

SB L 0 0 0

T 0 0 0

R 0 0 0

12 Route 6/9/202 @ Bear Mountain Parkway EB L 1 6 0 1 6

R 11 18 5 14 11 23 14

NB L 13 35 5 14 13 40 14

T 0 0 0

SB T 0 0 0

R 1 4 0 1 4

13 Route 6 (Main Street) @ Route 9 SB Ramps WB L 11 18 11 18 0

R 0 0 0

NB T 0 0 0

R 30 35 30 35 0

SB L 0 0 0

T 0 0 0

14 Route 6 (Main Street) @ Route 9 NB Ramps EB L 0 0 0

T 11 18 11 18 0

WB T 30 35 30 35 0

R 13 35 13 35 0

SB L 32 42 32 42 0

R 0 0 0

Traffic Intersections

CORTLANDT PEEKSKILL (all Peekskill projects accounted for 

with Growth Factor)

DISCRETE PENDING DEVELOPMENT 

CORTLANDT MOD CRYSTAL CLEAN CAR WASH PROJECT TRIPS - TOTAL



8. Existing versus Future without the 
Proposed Project Level of Service Analysis 

Table 



Lane v/c Delay Lane v/c Delay Lane v/c Delay Lane v/c Delay Lane v/c Delay Lane v/c Delay

Group Ratio (sec) Group Ratio (sec) Group Ratio (sec) Group Ratio (sec) Group Ratio (sec) Group Ratio (sec)

Eastbound LTR 0.56 13.8 B LTR 0.57 14.0 B LTR 0.38 11.7 B LTR 0.38 11.7 B LTR 0.34 11.3 B LTR 0.35 11.4 B

Westbound LTR 0.39 11.9 B LTR 0.40 12.0 B LTR 0.34 10.7 B LTR 0.34 10.8 B LTR 0.34 11.1 B LTR 0.34 11.2 B

Northbound LT 0.11 10.1 B LT 0.12 10.2 B LT 0.18 10.7 B LT 0.18 10.7 B LT 0.07 9.7 A LT 0.07 9.7 A

R 0.03 1.6 A R 0.03 1.6 A R 0.03 1.7 A R 0.03 1.7 A R 0.05 3.1 A R 0.05 3.3 A

Southbound LT 0.19 10.9 B LT 0.19 10.9 B LT 0.10 10.1 B LT 0.11 10.1 B LT 0.09 10.0 A LT 0.09 10.0 A

R 0.03 2.0 A R 0.03 2.0 A R 0.07 4.0 A R 0.07 4.0 A R 0.05 2.9 A R 0.05 2.9 A

12.4 B 12.5 B 10.6 B 10.6 B 10.5 B 10.6 B

Westbound LR 0.20 6.0 A LR 0.20 6.0 A LR 0.14 10.0 A LR 0.15 10.0 A LR 0.13 8.1 A LR 0.13 7.9 A

Northbound TR 0.44 12.0 B TR 0.45 12.1 B TR 0.31 10.3 B TR 0.32 10.4 B TR 0.28 10.0 A TR 0.29 10.0 B

Southbound LT 0.35 11.1 B LT 0.35 11.2 B LT 0.28 10.2 B LT 0.28 10.3 B LT 0.27 10.0 B LT 0.27 10.1 B

10.5 B 10.6 B 10.2 B 10.3 B 9.7 A 9.7 A

Eastbound LR 0.64 20.1 C LR 0.64 20.2 C LR 0.42 17.4 B LR 0.42 17.4 B LR 0.47 12.2 B LR 0.47 12.1 B

Northbound LT 0.54 11.9 B LT 0.55 12.3 B LT 0.67 12.1 B LT 0.68 12.7 B LT 0.42 6.7 A LT 0.43 6.8 A

Southbound T 0.71 16.6 B T 0.73 17.5 B T 0.54 8.3 A T 0.56 7.9 A T 0.53 7.9 A T 0.54 8.1 A

R 0.08 0.1 A R 0.08 0.1 A R 0.04 0.0 A R 0.04 0.0 A R 0.03 0.0 A R 0.03 0.0 A

14.7 B 15.3 B 10.7 B 11.0 B 7.8 A 7.9 A

Eastbound TR 0.35 23.9 C TR 0.36 24.2 C TR 0.50 33.8 C TR 0.51 34.1 C TR 0.49 23.3 C TR 0.49 23.0 C

Westbound L 1.23 161.6 F L 1.26 173.1 F L 0.85 58.9 E L 0.87 61.0 E L 0.73 51.4 D L 0.73 51.6 D

T 0.11 37.4 D T 0.11 37.7 D T 0.14 32.9 C T 0.14 33.0 C T 0.27 36.2 D T 0.28 35.9 D

Northbound LR 0.33 11.8 B LR 0.33 11.7 B LR 0.50 16.6 B LR 0.51 17.0 B LR 0.37 13.2 B LR 0.38 13.6 B

R 0.68 38.7 D R 0.68 38.5 D R 1.05 103.3 F R 1.06 109.9 F R 0.69 41.4 D R 0.71 42.6 D

Southbound LTR 1.00 102.6 F LTR 1.03 102.1 F LTR 1.06 108.5 F LTR 1.10 108.9 F LTR 0.76 38.1 D LTR 0.79 39.7 D

90.0 F 92.8 F 69.9 E 71.7 E 35.3 D 36.0 D

Eastbound L 0.68 27.0 C L 0.69 27.9 C L 0.80 39.7 D L 0.82 53.9 D L 0.50 14.6 B L 0.51 15.5 B

T 0.23 7.0 A T 0.24 6.8 A T 0.42 9.0 A T 0.43 9.0 A T 0.28 7.5 A T 0.28 7.7 A

Westbound TR 0.48 20.3 C TR 0.49 20.9 C TR 0.48 21.7 C TR 0.50 22.2 C TR 0.36 16.9 B TR 0.36 17.0 B

Northbound LT 0.28 31.5 C LT 0.29 32.4 C LT 0.39 35.7 D LT 0.39 36.4 D LT 0.24 28.5 C LT 0.24 28.8 C

R 0.21 1.3 A R 0.22 1.5 A R 0.42 7.2 A R 0.43 7.3 A R 0.17 0.7 A R 0.17 0.8 A

19.3 B 19.8 B 23.2 C 27.6 C 14.0 B 14.3 B

Eastbound L 0.49 30.2 C L 0.50 30.5 C L 0.97 67.5 E L 0.99 72.9 E L 0.95 63.7 E L 0.98 71.2 E

R 0.99 22.4 C R 1.01 29.3 C R 0.84 5.8 A R 0.87 7.7 A R 0.68 2.3 A R 0.70 2.6 A

Northbound L 0.88 34.7 C L 0.90 36.3 D L 1.09 81.8 F L 1.15 104.2 F L 1.34 184.6 F L 1.38 201.6 F

T 0.51 10.7 B T 0.52 10.9 B T 0.53 11.0 B T 0.54 11.2 B T 0.44 9.7 A T 0.45 9.9 A

Southbound T 1.85 416.6 F T 1.93 452.6 F T 1.92 451.0 F T 1.96 467.7 F T 1.47 257.2 F T 1.50 269.3 F

R 0.41 13.1 B R 0.42 13.6 B R 0.15 10.7 B R 0.16 11.0 B R 0.48 15.6 B R 0.49 15.9 B

80.3 F 88.1 F 95.8 F 105.2 F 102.0 F 110.0 FIntersectionIntersection Intersection

Route 9/Bear Mountain Parkway and Jans Peeck Bridge*

Welcher Avenue and Route 9 Northbound Ramps

Intersection Intersection

Intersection

Intersection

Intersection Intersection

Intersection

IntersectionIntersection Intersection

2020 Existing

2020 Existing and 2023 Future without the Proposed Project Conditions Level of Service Analysis
Table A.8-1

Louisa Street  and Lower S. Street

Intersection

Weekday AM Saturday Midday (Weekend)

2020 Existing 2023 Future w/o Proposed Project 2023 Future w/o Proposed Project

LOS LOS LOS LOS

SIGNALIZED INTERSECTIONS

Weekday PM

Broadway and Bleakley Avenue

Route 9A and Bleakley Avenue

Intersection Intersection

Intersection Intersection

Intersection Intersection

Intersection Intersection

Intersection Intersection

Welcher Avenue and Route 9A/Route 9 Southbound Off-Ramp

Intersection

Intersection

2020 Existing 2023 Future w/o Proposed Project

LOS LOS

Intersection

Intersection

Intersection

Intersection

Intersection

Intersection

Intersection

Intersection

Intersection

Intersection

Intersection



Lane v/c Delay Lane v/c Delay Lane v/c Delay Lane v/c Delay Lane v/c Delay Lane v/c Delay

Group Ratio (sec) Group Ratio (sec) Group Ratio (sec) Group Ratio (sec) Group Ratio (sec) Group Ratio (sec)

2020 Existing

2020 Existing and 2023 Future without the Proposed Project Conditions Level of Service Analysis
Table A.8-1

Intersection

Weekday AM Saturday Midday (Weekend)

2020 Existing 2023 Future w/o Proposed Project 2023 Future w/o Proposed Project

LOS LOS LOS LOS

Weekday PM

2020 Existing 2023 Future w/o Proposed Project

LOS LOS

Eastbound LTR 0.00 7.3 A LTR 0.00 7.3 A LTR 0.00 7.2 A LTR 0.00 7.2 A LTR 0.00 7.2 A LTR 0.00 7.2 A

Westbound LTR 0.27 8.5 A LTR 0.28 8.5 A LTR 0.20 8.2 A LTR 0.21 8.2 A LTR 0.21 8.1 A LTR 0.21 8.1 A

Northbound LT 0.04 22.0 C LT 0.04 22.4 C LT 0.02 16.0 C LT 0.03 16.3 C LT 0.05 16.9 C LT 0.06 17.1 C

R 0.61 13.7 B R 0.62 14.0 B R 0.31 10.2 B R 0.32 10.3 B R 0.26 9.8 A R 0.27 9.8 A

Southbound LTR 0.11 23.0 C LTR 0.11 23.8 C LTR 0.06 16.9 C LTR 0.06 17.2 C LTR 0.09 17.3 C LTR 0.10 17.6 C

Eastbound L 0.39 10.9 B L 0.39 11.0 B L 0.35 10.3 B L 0.35 10.4 B L 0.28 9.5 A L 0.29 9.6 A

Northbound LT 0.30 10.3 B LT 0.30 10.4 B LT 0.24 9.6 A LT 0.24 9.7 A LT 0.23 9.3 A LT 0.23 9.4 A

Eastbound L 0.06 13.3 B L 0.06 13.4 B L 0.05 12.7 B L 0.05 12.8 B L 0.05 12.6 B L 0.01 12.7 B

R 0.00 9.0 A R 0.00 9.0 A R 0.00 9.2 A R 0.00 9.2 A R 0.00 9.3 A R 0.00 9.3 A

Northbound LT 0.00 7.5 A LT 0.00 7.5 A LT 0.00 7.6 A LT 0.00 7.6 A LT 0.00 7.6 A LT 0.00 7.7 A

Eastbound LR 0.04 11.3 B LR 0.04 11.3 B LR 0.03 11.1 B LR 0.03 11.1 B LR 0.02 11.2 B LR 0.03 11.1 B

Northbound LT 0.00 7.6 A LT 0.00 7.6 A LT 0.00 7.6 A LT 0.00 7.6 A LT 0.00 7.6 A LT 0.00 7.7 A

Eastbound LTR 0.12 27.0 D LTR 0.13 28.9 D LTR 0.05 20.3 C LTR 0.05 20.8 C LTR 0.10 19.6 C LTR 0.10 20.1 C

Northbound L 0.01 9.2 A L 0.01 9.2 A L 0.01 9.2 A L 0.01 9.3 A L 0.00 9.0 A L 0.00 9.1 A

Southbound L 0.35 11.4 B L 0.36 11.6 B L 0.07 10.1 B L 0.07 10.1 B L 0.07 8.8 A L 0.07 8.9 A

Westbound LR 0.14 10.8 B LR 0.16 11.2 B LR 0.12 9.8 A LR 0.15 10.2 B LR 0.13 10.3 B LR 0.14 10.3 B

Southbound LT 0.02 8.0 A LT 0.02 8.1 A LT 0.01 7.5 A LT 0.01 7.6 A LT 0.02 7.8 A LT 0.02 7.8 A

Eastbound L 0.04 8.4 A L 0.05 8.6 A L 0.02 7.7 A L 0.02 7.9 A L 0.01 8.0 A L 0.01 8.0 A

Southbound L 0.53 21.0 C L 0.68 29.6 D L 0.37 13.2 B L 0.51 16.8 C L 0.31 13.4 B L 0.32 13.6 B

R 0.01 10.4 B R 0.01 10.8 B R 0.01 9.1 A R 0.02 9.4 A R 0.02 9.7 A R 0.02 9.7 A

Notes:

*The traffic signal at this intersection provides continuous green signal time for the eastbound right turn movement. 

** Coded as a Two-Way Stop Controlled intersection in Synchro due to limitations in the Synchro software

*** Coded as an All-Way Stop Controlled intersection in Synchro due to limitations in the Synchro software

Louisa Street and Route 9 Southbound Ramps

UNSIGNALIZED INTERSECTIONS

Louisa Street and John Walsh Boulevard/Park Entrance**

Route 6 and Route 9 Northbound Ramps

Louisa Street and Route 9 Northbound Ramps***

Broadway and Continental Driveway

Broadway and Entergy Main Driveway

Route 9A and Belock Avenue/Route 9 Southbound On-Ramp

Route 6 and Route 9 Southbound Ramps

 -No Conflicting or Merging Movements for Analysis-



9. Future without the Proposed Project 
Synchro Outputs 











































































































































10. Future with the Proposed Project 
Synchro Outputs 
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