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INTRODUCTION 
J2 Engineering and Environmental Design (J2) has prepared this document as an update to 
the original Traffic Impact and Mitigation Analysis (TI&MA) for Scottsdale Fashion Square 
dated May 9, 2017. This document includes the analysis for the proposed Caesars Republic 
development at the Scottsdale Fashion Square Mall located in Scottsdale, Arizona. The 
proposed Caesars Republic development is located on the southeast corner of Goldwater 
Boulevard and Highland Avenue. The objective of this Traffic Impact and Mitigation Analysis 
is to analyze the traffic related impacts of this proposed development to the adjacent 
roadway network. 
 
The proposed Caesars Republic will include a 233 room hotel 11-story hotel with five (5) 
condominiums on the top floors and a 2,000 square foot restaurant. See Attachment A for 
the proposed site plan. 
 
The following are the six (6) intersections studied throughout this analysis:  
 

 Goldwater Boulevard and Camelback Road (1) 
 Goldwater Boulevard and Scottsdale Fashion (2) 
 Goldwater Boulevard and Highland Avenue (3) 
 Highland Avenue and Driveway (4) 
 Highland Avenue and Scottsdale Fashion/Optima Driveway (5) 
 Scottsdale Road and Highland Avenue (6) 
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TRIP GENERATION 
 
TRIP GENERATION - SCOTTSDALE FASHION SQUARE TI&MA, DATED MAY 9, 2017 
In the Scottsdale Fashion Square TI&MA, dated May 9, 2017, the southeast corner of 
Goldwater Boulevard and Highland Avenue was assumed to be a 400 unit condominium. 
The trip generation was calculated utilizing the Institute of Transportation Engineers (ITE) 
publication entitled Trip Generation, 9th Edition. The trip generation calculations also 
included internal trip capture due to the anticipated interaction between the proposed and 
existing uses. The total trips generated for the 400 unit condominium, including internal trip 
capture, is shown in Error! Not a valid bookmark self-reference. 

 
Table 1 –Trip Generation – Previously Assumed for Parcel South of Highland Avenue 

 

 
 
TRIP GENERATION - CAESARS REPUBLIC 
Since the May 9, 2017 TI&MA, the ITE Trip Generation, 10th Edition was released. Therefore, 
the trip generation for the proposed Caesars Republic development was calculated utilizing 
this 10th Edition.  
 
The ITE rates and equations are based on studies that measured the trip generation 
characteristics for various types of land uses. The rates and equations are expressed in terms 
of trips per unit of land use type. This publication is considered to be the standard for the 
transportation engineering profession. 
 
The proposed Caesars Republic development includes the following uses: 
 

233 room Hotel     Land Use 310 - Hotel 
5 Condominiums    Land Use 220 - Multifamily Housing (Low-Rise) 
2,000 square foot Restaurant  Land Use 931 - Quality Restaurant 

 
The total trip generation, including internal trip capture, for the proposed Caesars Republic 
development is shown in Table 2 below. Detailed trip generation calculations are provided 
in Attachment B.  

 
  

Weekday
Total Total In Out Total In Out

230 400
Dwelling 

Units
2,149 156 27 129 126 84 41

2,149 156 27 129 126 84 41

Land Use ITE 
Code

Qty Unit
AM Peak Hour PM Peak Hour

Condominium/Townhouse/Apartment

TOTAL
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Table 2 –Trip Generation – Proposed Caesars Republic 
 

 
 

TRIP GENERATION COMPARISON 
A comparison between the trips generated by the 400 unit condominium, per the May 9, 
2017 SFS TI&MA, versus the proposed Caesars Republic development is shown in Table 3. 
 

Table 3 – Trip Generation Comparison (SFS TI&MA 5/9/2017 vs. Caesars Republic) 
 

 
 
Although the prior and proposed land uses are different, the weekday daily, and AM and 
PM peak hour trip generation is relatively similar.  

 

TRIP DISTRIBUTION AND TRIP ASSIGNMENT 
The trip distribution procedure determines the general pattern of travel for vehicles entering 
and leaving the proposed development. The trip distribution for the proposed Caesars 
Republic development was based on the existing traffic. See Figure 1 for proposed site traffic 
volumes. To keep consistent with the May 9, 2017 SFS TI&MA, the site volumes also include 
the buildout of the parcels to the west to Goldwater Boulevard, a 200 room hotel and a 
240,000 square foot office. 
 
  

Weekday
Total Total In Out Total In Out

310 233 Rooms 2,204 111 65 46 84 43 41

220 5 Dwelling Units 37 2 0 2 2 1 1

931 2 1000 SF GLA 168 0 0 0 9 6 3

2,409 113 65 48 94 50 45

Land Use ITE 
Code

Qty

TOTAL

Unit
AM Peak Hour PM Peak Hour

Hotel

Multifamily Housing (Low-Rise)

Quality Restaurant

Weekday
Total Total In Out Total In Out

2,149 156 27 129 126 84 41

2,409 113 65 48 94 50 45

260 -43 38 -81 -31 -35 3Difference

SFS TI&MA Dated May 9, 2017

Caesars Republic

PM Peak HourAM Peak Hour

lcastro
Date



X

3 5 6

3

2

65

1

1

FIGURE 1  SITE TRAFFIC VOLUMES
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EXISTING CONDITIONS 
 
EXISTING TRAFFIC VOLUMES  
The existing traffic volumes collected on Tuesday, October 6, 2015, and Wednesday, 
February 15, 2017 as part of the May 9, 2017 SFS TI&MA is shown in Figure 2. 
 
EXISTING CAPACITY ANALYSIS 
As reported in the May 9, 2017 SFS TI&MA, the existing capacity analysis was completed 
using the methodology presented in the 2010 Highway Capacity Manual. The analysis was 
completed using the traffic software, Synchro Version 9.0. The signal timing was provided by 
the City of Scottsdale. See Attachment C for the existing signal timing as provided in the May 
9, 2017 SFS TI&MA.  
 
The existing capacity analysis as reported in the May 9, 2017 SFS TI&MA is shown in Figure 
3. The detailed capacity analysis sheets as provided in the May 9, 2017 SFS TI&MA can be 
found in Attachment D. 
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*Average Daily Traffic Volume from the City of Scottsdale
2014 Average Daily Segment Traffic Volumes map.
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FIGURE 2  EXISTING TRAFFIC VOLUMES

Legend

Ar
izo

na
 C

an
al

68
th

 S
t

Chaparral Rd

Camelback Rd

Highland Ave

Sc
ot

ts
da

le
 R

d

G
ol

dw
at

er
 B

lv
d

G
ol

dw
at

er
 B

lvd

Highland Ave
Highland Ave

Sc
ot

ts
da

le
 R

d
Sc

ot
ts

da
le

 R
d

Highland Ave
Highland Ave

Sc
ot

ts
da

le
 F

as
hi

on

Highland Ave
Highland Ave

G
ol

dw
at

er
 B

lv
d

G
ol

dw
at

er
 B

lv
d

Scottsdale Fashion
Scottsdale Fashion

O
pt

im
a 

D
riv

ew
ay

G
ol

dw
at

er
 B

lv
d

Camelback Rd

Camelback Rd

G
ol

dw
at

er
 B

lv
d

G
ol

dw
at

er
 B

lv
d

3

2

65

1

68 (144)

6 (4)

2 (13)

398 (621)

30 (33)

5 (12)

6 (22)

9 (66)

8 (65)

20
 (3

5)3 (8)
4 (64)

1 (11)
2 (22)93

6 
(9

36
)

36
 (2

7)

41
3 

(5
44

)
30

 (6
9)

87
0 

(8
58

)

20
 (1

7)

37
 (2

4)

22 (43)
399 (588)

2 (0)

17
 (8

)
79

1 
(9

69
)

42
 (1

11
)

31 (114)
27 (29)

15 (27)

95
7 

(1
,1

26
)

29
 (4

6)

20
 (1

1)

14
 (2

8)

42
3 

(6
31

)

1 
(3

)
0 

(6
)

12
 (4

0)

0 
(3

)

781 (899)

612 (876)

171 (242)

130 (158)

39 (48)

31 (70)

15
 (6

1)
36

6 
(4

28
)

42
3 

(4
60

)

14
9 

(2
76

)
11

9 
(2

57
)

33
 (9

0)

Existing Peak Hour Traffic Volumes

Intersection

Average Daily Traffic Volumes

AM (PM)

<ADT>

<
N

B 
5,

50
0>

<
9,

10
0>

<
SB

 3
,6

00
>

<EB 15,300>

<WB 16,300>
<31,600>

<
N

B 
6,

90
0>

<
19

,3
00

>

<
SB

 1
2,

40
0>

<EB 7,300>

<WB 1,600>
<8,900>

<
N

B 
13

,4
00

>
<

26
,6

00
>

<
SB

 1
3,

20
0>

<
32

,0
00

>
*

<
24

,6
00

>
*

<EB 12,500>

<WB 12,500>
<25,000>

4

423 (631)
0 (0)

0 
(0

)

Highland Ave
Highland Ave

D
riv

ew
ay

4

68 (144)

lcastro
Date



Overall LOS C (E)

Overall LOS A (A)

Overall LOS D (D)

FIGURE 3  EXISTING CAPACITY ANALYSIS
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YEAR 2020 CONDITIONS 
 
YEAR 2020 BACKGROUND TRAFFIC VOLUMES  
The proposed Caesars Republic development is scheduled to be completed by the end of 
2020, which corresponds to the 5 year analysis included in the May 9, 2017 SFS TI&MA. 
Therefore, shown in Figure 4 are the 5 year background traffic volumes as shown in the May 
9, 2017 SFS TI&MA, which corresponds to the year 2020 background traffic volumes for the 
proposed Caesars Republic. 
 
YEAR 2020 NO BUILD CAPACITY ANALYSIS 
It should be noted that per the May 9, 2017 SFS TI&MA, the following intersection 
improvements were necessary due to the existing AM and PM peak hours operating at LOS E 
and F. These improvements are included in the year 2020 no build analysis: 
 

Goldwater Boulevard and Camelback Road (1) – Signalized 
The intersection of Goldwater Boulevard and Camelback Road included dual 
southbound right turn lanes and two (2) through lanes, which can be accomplished with 
signing and pavement marking modifications. 
 
Scottsdale Road and Highland Avenue (6) – Signalized 
The intersection of Scottsdale Road and Highland Avenue included a third eastbound left 
turn lane. 

 
The results of the 5 year background capacity analysis as shown in the May 9, 2017 SFS 
TI&MA, which corresponds to the year 2020 no build capacity analysis is shown in Figure 5. 
The detailed capacity analysis sheets as provided in the May 9, 2017 SFS TI&MA can be 
found in Attachment E. 
. 
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FIGURE 4  YEAR 2020 NO BUILD TRAFFIC VOLUMES
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2014 Average Daily Segment Traffic Volumes map.
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FIGURE 5  YEAR 2020 NO BUILD CAPACITY ANALYSIS
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YEAR 2020 BUILD TRAFFIC VOLUMES 
The year 2020 build traffic volumes include the proposed Caesars Republic site traffic 
volumes, shown in Figure 1 added to the year 2020 background traffic volumes shown in 
Figure 4. See Figure 6 for the year 2020 build traffic volumes.  
 
YEAR 2020 BUILD CAPACITY ANALYSIS 
The year 2020 build capacity analysis was completed using the methodology presented in 
the 2010 Highway Capacity Manual. The analysis was completed using the traffic software, 
Synchro Version 9.2. The signal timing splits were optimized to match future traffic volumes. 
The recently revised City of Scottsdale Design Standards and Policies Manual recommends 
using a PHF of 0.92, but in order to stay consistent with the previously completed report a 
PHF of 0.9 was assumed. 
 
In addition to the improvements that were included as part of the year 2020 no build 
analysis, the following improvements were included in the year 2020 build analysis: 
 

Goldwater Boulevard and Fashion Square (3) – Signalized 
The lane configuration for the eastbound approach at the intersection of Goldwater 
Boulevard and Fashion Square was assumed to provide a dedicated left turn lane 
and a shared through-right turn lane. There is more than adequate width to provide 
the separation of these movements with signing and pavement marking 
modifications. Additionally, the signal cycle length was reduced to 60 seconds. 

 
The results of the year 2020 build capacity analysis are shown in Figure 7. The detailed 
capacity analysis sheets can be found in Attachment F. 
 
With the build out of the proposed Caesars Republic, all movements operate at a LOS D or 
better, or are maintained at the year 2020 no build level of service.  
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FIGURE 6  YEAR 2020 BUILD TRAFFIC VOLUMES
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STIPULATIONS 
As part of the Scottsdale Fashion Square Mall Zoning Application Case Number 25-ZN-
2015 & 1-II-2016, stipulations were established including transportation related stipulations.  
See Attachment G for City of Scottsdale Ordinance No. 4299. 
 
The proposed Caesars Republic development is located within “Parcel B” shown on Exhibit A 
to Exhibit 1 in the recorded stipulations. The following are the transportation stipulations 
related to the proposed Caesars Republic development: 
 

 12. TRAFFIC IMPACT STUDY. As determined by the Transportation Director, or 
designee, with a Development Review Board application for a new or expanded 
building, the property owner shall submit an updated traffic impact study to address 
the new development. The owner shall obtain approval of the study from the 
Transportation Director, or designee, prior to the Development Review Board hearing 
for the related new building, or building expansion. The owner shall be responsible 
for any infrastructure improvements identified by the updated traffic impact study(ies) 
that are the result of the traffic generated by new or expanded buildings on the site. 

 
This report fulfills this stipulation for the proposed Caesars Republic development. 

  
 13.a.1. The property owner shall construct a continuous minimum eight (8) foot wide 

sidewalk, separated from the back of curb where feasible, as determined by 
Transportation Director, or designee, on the east side of North Goldwater Boulevard, 
from the intersection of East Via Soleri Drive and North Goldwater Boulevard to the 
intersection of East Highland Avenue and North Goldwater Boulevard, prior to 
obtaining a Certificate-of-Occupancy for any new building within the area identified 
as Parcel A or B on Exhibit A to Exhibit 1. 
 
This sidewalk requirement appears to be triggered with the proposed Caesars 
Republic development. 
 

 13.a.3. The property owner shall construct a continuous minimum eight (8) foot wide 
sidewalk, separated from the back of curb on the south side of East Highland 
Avenue, from the intersection of East Highland Avenue and North Goldwater 
Boulevard to the intersection of East Highland Avenue and North Scottsdale Road, 
prior to obtaining a Certificate-of-Occupancy for any new site building in that area 
identified as Parcel B on Exhibit A to Exhibit 1. 
 
This sidewalk requirement appears to be triggered with the proposed Caesars 
Republic development. 
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 13.a.4. The property owner shall construct a continuous minimum eight (8) foot wide 
sidewalk, separated from the back of curb on the west side of North Scottsdale  
Road, from the intersection of East Highland Avenue and North Scottsdale Road  to 
the intersection of East Fashion Square Drive and North Scottsdale Road, prior to 
obtaining a Certificate-of-Occupancy for any new site building in that area identified 
as Parcel A or B on Exhibit A to Exhibit 1. 
 
This sidewalk requirement appears to be triggered with the proposed Caesars 
Republic development. 

 
 13.a.8. Prior to the issuance of a building permit for a new or expanded building, the 

property owner shall submit plans and obtain approval to concurrently construct all 
street and pedestrian improvements supported by the updated traffic impact study 
that corresponds with the new or expanded building, and approved by the 
Transportation Director, or designee. 
 
This report provides street improvement recommendations. 
 

 13.a.9. Prior to the issuance of a building permit for a new or expanded building, the 
property owner shall submit plans and obtain approval to concurrently modify any 
existing traffic signals and equipment supported by the updated traffic impact study 
approved by the Transportation Director, or designee that to address the new 
development associated with the requested building permit.  

 
This report provides traffic signal improvement recommendations. 

  
 14.a. The property owner shall design and construct a third eastbound lane on 

Highland Avenue, beginning just east of Goldwater Boulevard and terminating as a 
third eastbound left-turn lane at Scottsdale Road, prior to any certification of 
occupancy for a combined total building area exceeding 75,000 square feet in new 
or expanded building south of East Highland Avenue between North Scottsdale Road 
and North Goldwater Boulevard within the area identifies as Parcel B on Exhibit A to 
Exhibit 1. 
 
The proposed Caesars Republic development will be 239,133 square feet in new 
building and therefore appears to trigger the third eastbound lane on Highland 
Avenue. 
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 14.b. The property owner shall design and construct intersection modifications to 
provide separate eastbound left-turn lane and shared through-right-turn lane at the 
East Scottsdale Fashion Square and North Goldwater Boulevard intersection, prior to 
any certificate of occupancy for any new building south of East Highland Avenue 
between North Scottsdale Road and North Goldwater Boulevard, within the area 
identified as Parcel B on Exhibit A to Exhibit 1. 

 
This lane configuration appears to be triggered with the proposed Caesars Republic 
development and is shown as part of the year 2020 build analysis. There is more 
than adequate width to provide the separation of these movements with signing and 
pavement marking modifications. 
 

 14.c. The property owner shall contract with a traffic engineering consultant to 
conduct a study of the East Highland Avenue and North Goldwater Boulevard 
intersection prior to any certificate of occupancy for any new or expanded building 
within the area identified as Parcel B on Exhibit A to Exhibit 1. The study shall 
recommend intersection improvements to improve the safety and convenience for the 
westbound left-turn movement, improve intersection sight distance, and reduce 
speeding on North Goldwater Boulevard. The study shall not include any options that 
consider a connection to the existing East Highland Avenue west of North Goldwater 
Boulevard. The property owner shall not be obligated for any costs and/or 
improvement associated with the study that exceed $50,000, and the final study shall 
be submitted to the City of Scottsdale for review and approval. 
 
A traffic study of the East Highland Avenue and North Goldwater Boulevard 
intersection appears to be triggered with the proposed Caesars Republic 
development.  
 

 14.d. If directed by the Transportation Director based upon future traffic analysis, the 
property owner shall design and construct an additional left-turn lane on East 
Camelback Road at the North Goldwater Boulevard signalized intersection. The 
timing of the improvements shall be based upon the need as determined by the traffic 
analysis tied to proposed new building or building expansion on the site. The 
property owner shall be responsible for all necessary street reconstruction, pavement 
marking modifications, and signal equipment modification to accomplish the 
addition of the eastbound left-turn lane. 

 
With an existing LOS E during the AM peak hour and LOS F during the PM peak hour 
for the eastbound left turn movement at this intersection, a third eastbound left turn 
lane is assumed to be built out as part of the year 2020 no build analysis. 
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 15.e. There shall be an east/west driveway maintained through the site from North  
Goldwater Boulevard to North Scottsdale Road in or near the area identified as 
Parcel B on Exhibit A to Exhibit 1. The alignment of such driveway shall be 
determined at the time of the applicable Development Review Board application.  

 
The proposed Caesars Republic development maintains the existing east/west 
driveway. 
 

 16.b. The developer shall design and construct a pedestrian hybrid beacon on 
Highland Avenue between Scottsdale Road and Goldwater Boulevard prior to any 
certificate of occupancy for any new buildings within the area identified as Parcel B 
on Exhibit A to Exhibit 1. Adequate stopping sight distance for drivers on Goldwater 
Boulevard/Highland Avenue must be provided with the design. This requirement shall 
not be in effect if a traffic signal is determined to be warranted and approved prior to 
the construction of the pedestrian hybrid beacon. If a traffic signal is determined to be 
warranted by the Transportation Director at this intersection in the future, the 
pedestrian hybrid beacon shall be replaced by the full traffic signal.  
 
This pedestrian hybrid beacon installation appears to be triggered with the proposed 
Caesars Republic development. 
 

 16.c. Prior to the certificate of occupancy for any new buildings within the area 
identified as Parcel B on Exhibit A to Exhibit 1, the property owner shall explore a 
grade separated pedestrian crossing between the building or parking structure and 
the existing Optima residential development on the north side of East Highland 
Avenue. 

 
The exploration of a grade separated pedestrian crossing appears to be triggered 
with the proposed Caesars Republic development. 
 

 17.b. The property owner shall design and construct transit stop improvements on 
North Scottsdale Road south of East Highland Avenue, prior to any certificate of 
occupancy for any new buildings within the area identified as Parcel B on Exhibit A to 
Exhibit 1. The transit stop improvements shall consist of a shelter, trash can, bench, 
and bike rack. The design and location of the transit stop shall be approved by the 
Transportation Department Director or designee. 

 
Transit stop improvements on North Scottsdale Road south of East Highland Avenue 
appears to be triggered with the proposed Caesars Republic development. 
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 18.a. Prior to issuance of Certificate of Occupancy for any new building within the 
area identified as Parcel B on Exhibit A to Exhibit 1, the property owner shall install 
pole mounted pedestrian street lights along the East Highland Avenue street frontage, 
between North Scottsdale Road and North Goldwater Boulevard, as approved by the 
Development Review Board. 
 
Pedestrian lighting installation along East Highland Avenue appears to be triggered 
with the proposed Caesars Republic development. 

  

lcastro
Date



   
 

19 
                   
  

SUMMARY 
 
This report is an update to the originally recorded Traffic Impact and Mitigation Analysis for 
Scottsdale Fashion Square, dated May 9, 2017, which assumed a 400 unit condominium 
development on the southeast corner of Goldwater Boulevard and Highland Avenue. This 
report replaces the residential development with the proposed Caesars Republic 
development, which is a 233 room hotel with 5 condominiums and 2,000 square feet of 
restaurant. 
 

  
 
Although the prior and proposed land uses are different, the weekday daily, and AM and 
PM peak hour trip generation is relatively similar.  
 
The year 2020 no build capacity analysis includes the following intersection improvements 
due to existing AM and PM peak hours operating at LOS E and/or F: 
 

Goldwater Boulevard and Camelback Road (1) – Signalized 
The intersection of Goldwater Boulevard and Camelback Road included dual 
southbound right turn lanes and two (2) through lanes, which can be accomplished with 
signing and pavement marking modifications. 
 
Scottsdale Road and Highland Avenue (6) – Signalized 
The intersection of Scottsdale Road and Highland Avenue included a third eastbound left 
turn lane. 

 
These improvements were identified due to existing traffic operation and conditions and not 
as a result of the proposed Caesars Republic development.  
 
In addition to the improvements that were included as part of the year 2020 no build 
analysis, the following improvements were included in the year 2020 build analysis: 
 

Goldwater Boulevard and Fashion Square (3) – Signalized 
The lane configuration for the eastbound approach at the intersection of Goldwater 
Boulevard and Fashion Square was assumed to provide a dedicated left turn lane 
and a shared through-right turn lane. There is more than adequate width to provide 

Weekday
Total Total In Out Total In Out

2,149 156 27 129 126 84 41

2,409 113 65 48 94 50 45

260 -43 38 -81 -31 -35 3Difference

SFS TI&MA Dated May 9, 2017

Caesars Republic

PM Peak HourAM Peak Hour
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the separation of these movements with signing and pavement marking 
modifications. Additionally, the signal cycle length was reduced to 60 seconds. 

 
This improvement is recommended with the build out of the proposed Caesars Republic 
development. 
 
With the build out of the proposed Caesars Republic, all movements operate at a LOS D or 
better, or are maintained at the year 2020 no build level of service. No new driveways are 
proposed with this development. 
 
As part of the Scottsdale Fashion Square Mall Zoning Application Case Number 25-ZN-
2015 & 1-II-2016, stipulations were established including transportation related stipulations. 
A number of these stipulations appear to be triggered with the proposed Caesars Republic 
developments, including but not limited to, sidewalk improvements, street improvements, 
pedestrian improvements, required traffic studies, installation of a pedestrian hybrid beacon, 
transit stop improvements, and pedestrian lighting installation.  
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ATTACHMENT A – CAESARS REPUBLIC SITE 
PLAN 
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Caesars Republic - Scottsdale, AZ 
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Caesars Republic Site Plan - Scottsdale, AZ 
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Caesars Republic Site Plan - Scottsdale, AZ 
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ATTACHMENT B – TRIP GENERATION  
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Scottsdale Fashion Square Completed: SAS 11/18/2018

HCW, LLC Checked: GT 11/20/2018

Trip Generation Calculations - Ceasars Republic

310 Hotel

Rate % In % Out Rate % In % Out Rate % In % Out Total In Out Total In Out Total In Out

310 233 Rooms 8.36 50% 50% 0.47 59% 41% 0.6 51% 49% 1,948 974 974 110 65 45 140 71 69 Average

310 233 Rooms 5.31 50% 50% 0.20 59% 41% 0.26 51% 49% 1,237 619 618 47 28 19 61 31 30 Minimum

310 233 Rooms 9.53 50% 50% 0.84 59% 41% 1.06 51% 49% 2,220 1110 1110 196 116 80 247 126 121 Maximum

Equation % In % Out Equation % In % Out Equation % In % Out Total In Out Total In Out Total In Out

310 233 Rooms T=11.29(X)-426.97 50% 50% T=0.50(X)-5.34 59% 41% T=0.75(X)-26.02 51% 49% 2,204 1,102 1,102 111 65 46 149 76 73 Equation

1.86 0.14 0.22
6 25 28

146 178 183
0.92 0.85 0.80

220 Multifamily Housing (Low-Rise)

Rate % In % Out Rate % In % Out Rate % In % Out Total In Out Total In Out Total In Out

220 5
Dwelling 

Units
7.32 50% 50% 0.46 23% 77% 0.56 63% 37% 37 19 18 2 0 2 3 2 1 Average

220 5 Dwelling 
Units

4.45 50% 50% 0.18 23% 77% 0.18 63% 37% 22 11 11 1 0 1 1 1 0 Minimum

220 5 Dwelling 
Units

10.97 50% 50% 0.74 23% 77% 1.25 63% 37% 55 28 27 4 1 3 6 4 2 Maximum

Equation % In % Out Equation % In % Out Equation % In % Out Total In Out Total In Out Total In Out

220 5 Dwelling 
Units

T=7.56(X)-40.86 50% 50% Ln(T)=0.95Ln(X)-0.51 23% 77% Ln(T)=0.89Ln(X)-0.02 63% 37% -3 -2 -1 3 1 2 4 3 1 Equation

1.31 0.12 0.16
29 42 50

168 199 187
0.96 0.90 0.86

931 Quality Restaurant

Rate % In % Out Rate % In % Out Rate % In % Out Total In Out Total In Out Total In Out

931 2
1000 SF 

GLA
83.84 50% 50% 0.73 N/A N/A 7.80 67% 33% 168 84 84 0 0 0 16 11 5 Average

931 2 1000 SF 
GLA

33.45 50% 50% 0.25 N/A N/A 2.62 67% 33% 67 34 33 0 0 0 5 3 2 Minimum

931 2 1000 SF 
GLA

139.93 50% 50% 1.60 N/A N/A 18.68 67% 33% 280 140 140 0 0 0 37 25 12 Maximum

Equation % In % Out Equation % In % Out Equation % In % Out Total In Out Total In Out Total In Out

931 2 1000 SF 
GLA

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Equation

40.01 0.42 4.49
10 7 19
9 10 9

N/A N/A N/A

2409 1205 1204 113 65 48 168 89 79

PM Peak Hour Weekday AM Peak Hour PM Peak Hour

Hotel

Land Use ITE Code Qty Unit
Weekday AM Peak Hour

New Trip Gen

Hotel

Hotel

Land Use ITE Code Qty Unit
Weekday AM Peak Hour

Number of Studies
Average Size

PM Peak Hour Weekday AM Peak Hour PM Peak Hour

PM Peak Hour Weekday PM Peak Hour

Multifamily Housing (Low-Rise)

Multifamily Housing (Low-Rise)

R2

Land Use ITE Code Qty Unit
Weekday AM Peak Hour

Hotel

Hotel

Standard Deviation

AM Peak Hour PM Peak Hour Weekday AM Peak Hour

AM Peak Hour

PM Peak Hour

Multifamily Housing (Low-Rise)

Multifamily Housing (Low-Rise)

Land Use ITE Code Qty Unit
Weekday

R2

Multifamily Housing (Low-Rise)

Standard Deviation
Number of Studies

Average Size

PM Peak Hour Weekday AM Peak Hour PM Peak Hour

Quality Restaurant

Quality Restaurant

Land Use ITE Code Qty Unit
Weekday AM Peak Hour

AM Peak Hour PM Peak Hour Weekday AM Peak Hour PM Peak Hour

Quality Restaurant

Quality Restaurant

Land Use ITE Code Qty Unit
Weekday

R2

Quality Restaurant

Standard Deviation
Number of Studies

Average Size
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Scottsdale Fashion Square Completed: SAS 11/16/2018

HCW, LLC Checked: GT 11/20/2018

Internal Capture

PASS‐BY

ENTER EXIT TOTAL
Origin 
FROM Destin TO TOTAL Rate   % ENTER EXIT TOTAL ENTER EXIT TOTAL

Origin 
FROM Destin TO TOTAL Rate   % ENTER EXIT TOTAL Rate   % ENTER EXIT TOTAL

200      63              43            106            62 ‐           0 0% 63              43              106             61              59              120           52            446              52 44% 34              33              68               0% 34              33              68              

240,000             262           36            298            241 19 19 6% 245            34              279             49              241            290           13            809              13 4% 47              230            278             0% 47              230            278            

240 65              46            111            64 0 0 0% 65              46              111             76              73              149           65            446              65 44% 43              41              84               0% 43              41              84              

5 ‐            2              2                 0 8 0 0% ‐             2                2                  2                1                 3                1              1,233           1 47% 1                1                2                 0% 1                1                2                

2,000                  ‐            ‐           ‐             0 240 0 0% ‐             ‐             ‐              11              5                 16              8              779              8 47% 6                3                9                 0% 6                3                9                

600,000             655           90            745            603 19 19 3% 638            87              726             123            603            726           32            850              32 4% 118            576            694             0% 118            576            694            

30,000                5                3              9                 0% 5                 3                9                  21              23              43              0% 21              23              43               34% 14              15              29              

60,000                11              6              17              0% 11              6                17               41              45              86              0% 41              45              86               34% 27              30              57              

200,000             35              22            57              0% 35              22              57               138            150            288           0% 138            150            288             34% 91              99              190            

30,000                33              4              37              30 19 19 51% 16              2                18               6                30              36              2              850              2 4% 6                29              35               0% 6                29              35              

2,086,445          617           378          995            0% 2,202         2,385         4,587        0% 34% 1,453         1,574         3,027         

1,129        252          1,381         1,079         245            1,324          529            1,230         1,759        455            1,130         1,586          387            1,057         1,444         

96% 90% 82%

Land Use Pairs AM PM Land Use Pairs AM PM

From Office To Restaurant 63% 4% To Office From Restaurant 14% 30%
To Retail 28% 20% From Retail 4% 31%
To Residential 1% 2% From Residential 3% 57%
To Hotel 0% 0% From Hotel 3% 0%

From Residential To Office 2% 4% To Residential From Office 0% 4%
To Retail 1% 42% From Retail 2% 46%
To Restaurant 20% 21% From Restaurant 5% 16%
To Hotel 0% 3% From Hotel 0% 0%

From Hotel To Office 75% 0% To Hotel From Office 0% 0%
To Retail 14% 16% From Retail 0% 17%
To Residential 0% 2% From Residential 0% 12%
To Restaurant 9% 68% From Restaurant 4% 71%

From Restaurant To Office 31% 3% To Restaurant From Office 23% 2%
To Retail 14% 41% From Retail 50% 29%
To Residential 4% 18% From Residential 20% 14%
To Hotel 3% 7% From Hotel 6% 5%

For Trip Origins, Table 6.1  ITE Trip Generation Handbook, 3rd Edition For Trip Origins, Table 6.2  ITE Trip Generation Handbook, 3rd Edition

CAESARS REPUBLIC (5 CONDOS)

CAESARS REPUBLIC (RESTUARANT)

General Office Building

Existing Shopping Center

TOTAL

General Office Building

CAESARS REPUBLIC (HOTEL)

General Office Building

Shopping Center

Shopping Center

Shopping Center

Hotel

After Internal Capture After Internal Capture After Pass‐By

LAND USE SF DU

BEFORE REDUCTION             
AM PEAK HR ADJ STREET Internal Capture Calcs AM REDUCED

BEFORE REDUCTION              
PM PEAK HR ADJ STREET Internal Capture Calcs PM REDUCED PM REDUCED
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Scottsdale Fashion Square Completed: SAS ########

Macerich Checked: GT ########

Trip Generation Calculations - 5 Year Build Out

South of Highland - From FINAL Scottsdale Fashion Report May 9, 2017 (ITE Trip Generation, 9th Edition)

Equation/Rate % In % Out Equation/Rate % In % Out Equation/Rate % In % Out Total In Out Total In Out Total In Out

230 400
Dwelling 

Units
Ln(T)=0.87Ln(X)+2.46 50% 50% Ln(T)=0.80Ln(X)+0.26 17% 83% Ln(T)=0.82Ln(X)+0.32 67% 33% 2,149 1,075 1,074 156 27 129 126 84 41

2,149 1,075 1,074 156 27 129 126 84 41

South of Highland - HCW Proposal November 5, 2018 (ITE Trip Generation, 10th Edition)

Equation/Rate % In % Out Equation/Rate % In % Out Equation/Rate % In % Out Total In Out Total In Out Total In Out

310 233 Rooms T=11.29(X)‐426.97 50% 50% T=0.50(X)‐5.34 59% 41% T=0.75(X)‐26.02 51% 49% 2,204 1,102 1,102 111 65 46 84 43 41

220 5
Dwelling 

Units
7.32 50% 50% 0.46 23% 77% 0.56 63% 37% 37 19 18 2 0 2 2 1 1

931 2
1000 SF 

GLA
83.84 50% 50% 0.73 N/A N/A 7.80 67% 33% 168 84 84 0 0 0 9 6 3

2,409 1,205 1,204 113 65 48 94 50 45

Weekday AM Peak Hour PM Peak Hour

Condominium/Townhouse/Apartment

Trip Gen

Land Use ITE Code Qty Unit
Weekday AM Peak Hour PM Peak Hour

Weekday AM Peak Hour PM Peak Hour

Hotel

New Trip Gen

Multifamily Housing (Low‐Rise)

Quality Restaurant

Land Use ITE Code Qty Unit
Weekday AM Peak Hour PM Peak Hour
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DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 4 9 10 11 12 13 14 15 16
MOVEMENT NST NSL EWT EWL
NOTES
MIN GRN 8 4 10 4

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 7 33

WALK2

WLK MAX
PED CLR/FDW 23 17
PD CLR2
PC MAX
PED CO
VEH EXT 2 1 1 1
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 30 25 70 25 -7 -4 -6 -4 0 0 0 0
MAX 2 60 50 90 50 -7 -4 -6 -4 0 0 0 0
MAX 3
DYM MAX
DYM STP
YELLOW 4.2 3 4.2 3
RED CLR 2.8 1 1.8 1
RED MAX
RED RVT 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

:

2
##

1

68th  ST.   &   CAMELBACK

1

$$

2

9

4

3.0

#
#
#

4

:

1011.0

:

F.D.W.
LEFT TURN 

STANDARD

E/WN/S

2.8

4.2

3

COMMUNICATIONS 

MM-1-5-1

PHASE

23 172.17. 10.56

1.8

4.2

3/10/2010

56

17

YELLOW

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

3

#
#
#

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 
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PH1 2 3 4
CLEARANCES FDW 23 0 17 0

YELLOW 4.2 3.0 4.2 3.0
ALL RED 2.8 1.0 1.8 1.0

1

1 R1 1 2 2 :9 3 1 4 =>

R2

NST NSL EWT EWL

PLAN # 1 0 0 - 7 4 . 2 2 . 8 - 4 . 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 NB
8/30/2001 SPLIT

COORD
RECALLS (V, P, Mx)

0630-0900 GREEN -7 -4 -6 -4 SB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 2 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS
3/30/2009 SPLIT

COORD
RECALLS (V, P, Mx)

GREEN -7 -4 -6 -4 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 3 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB
3/30/2009 SPLIT

COORD
RECALLS (V, P, Mx)

GREEN -7 -4 -6 -4 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

8

3 . 0

B.O.G.  

OFFSET

DIR 

CODE

COORD 

DIR 

120
0

OPERATIVE TIMES ACTUAL 

CYCLE

OPERATIVE TIMES ACTUAL 

CYCLE

0

0
OPERATIVE TIMES ACTUAL 

CYCLE

ACTION PLAN # GREEN         

w/o WALK 

MOVEMENTS LEFT

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 

GREEN

PROGRESSION VALUES

56

SECTION #

101

TIMING PLAN # WALK  & 

GREEN

68th  ST.   &   CAMELBACK

0.0

0.0 0.0

0.0

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0

SEQUENCE

7

0.0 0.0 0 0

0 0 0 0

1 . 0 0 0

5 6

5 6 7 8
0

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

MM-3-3 
MORNING 

SPLIT 
 PATTERNS 

MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS 

COORDINATOR PATTERNS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

N/S E/W 

5 

4 

6 

1 

2 

3 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

MM-3-2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 

RING 1 
RING 2 
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PH1 2 3 4
CLEARANCES FDW 23 0 17 0

YELLOW 4.2 3.0 4.2 3.0
ALL RED 2.8 1.0 1.8 1.0

56

SECTION #

101

68th  ST.   &   CAMELBACK

0.0

0.0 0.0

0.0

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0
5 6 7 8

0
MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

COORDINATOR PATTERNS 

N/S E/W 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

1

1 R1 1 2 2 :9 3 1 4 =>

R2

NST NSL EWT EWL

PLAN # 4 0 0 - 7 4 . 2 2 . 8 - 4 . 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 NB
8/30/2001 SPLIT

COORD
RECALLS (V, P, Mx)

0900-1530 GREEN -7 -4 -6 -4 SB
1830-2100 0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 5 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS
3/30/2009 SPLIT

COORD
RECALLS (V, P, Mx)

as needed GREEN -7 -4 -6 -4 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 6 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB
3/30/2009 SPLIT

COORD
RECALLS (V, P, Mx)

as needed GREEN -7 -4 -6 -4 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

TIMING PLAN WALK  & 

GREEN

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 

GREEN

ACTION PLAN GREEN     

w/o WALK 

MOVEMENTS

PROGRESSION VALUES

DIR 

CODE

COORD 

DIR 

B.O.G.  

OFFSET

LEFT

0
OPERATIVE TIMES ACTUAL 

CYCLE

7 85

0ACTUAL 

CYCLE
OPERATIVE TIMES

0
OPERATIVE TIMES ACTUAL 

CYCLE

SEQUENCE

3 . 0 1 . 0 0 0

6

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

MM-3-3 
MID-DAY 

SPLIT 
 PATTERNS 

HYPERLINKS 
TO MID-DAY 
TIME-SPACE 

DIAGRAMS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

5 

4 

6 

N/S E/W 

1 

2 

3 

MM-3-2 

RING 1 
RING 2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 
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PH1 2 3 4
CLEARANCES FDW 23 0 17 0

YELLOW 4.2 3.0 4.2 3.0
ALL RED 2.8 1.0 1.8 1.0

56

SECTION #

101

68th  ST.   &   CAMELBACK

0.0

0.0 0.0

0.0

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0
5 6 7 8

0
MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

COORDINATOR PATTERNS 

N/S E/W 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

1

1 R1 1 2 2 :9 3 1 4 =>

R2

NST NSL EWT EWL

PLAN # 7 0 0 - 7 4 . 2 2 . 8 - 4 . 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 NB
8/30/2001 SPLIT

COORD
RECALLS (V, P, Mx)

1530-1830 GREEN -7 -4 -6 -4 SB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 8 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS
SPLIT

COORD
RECALLS (V, P, Mx)

GREEN -7 -4 -6 -4 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 9 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB
SPLIT

COORD
RECALLS (V, P, Mx)

GREEN -7 -4 -6 -4 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

5 6 7 8

TIMING PLAN WALK  & 

GREEN

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 

GREEN

ACTION PLAN

MOVEMENTS

GREEN     

w/o WALK 

LEFT

PROGRESSION VALUES

DIR 

CODE

COORD 

DIR 

B.O.G.  

OFFSET

0
OPERATIVE TIMES ACTUAL 

CYCLE

0ACTUAL 

CYCLE
OPERATIVE TIMES

120
0

OPERATIVE TIMES ACTUAL 

CYCLE

SEQUENCE

3 . 0 1 . 0 0 0

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

MM-3-3 
EVENING 

SPLIT 
 PATTERNS 

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

5 

4 

6 

1 

2 

3 

N/S E/W 

MM-3-2 

RING 1 
RING 2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 
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DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 4 5 6 9 10 11 12 13 14 15 16
MOVEMENT NBT SBL EWT EWL SBT NBL
NOTES PROT perm/PROT PROT
MIN GRN 10 4 10 4 10 4

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 8 7 8

WALK2

WLK MAX
PED CLR/FDW 22 23 22
PD CLR2
PC MAX
PED CO
VEH EXT 2 1 1 3 1
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 50 15 45 15 50 15 46 15 43 15 46 15 49 19
MAX 2 60 50 60 45 60 50 56 45 57 42 56 45 63 46
MAX 3
DYM MAX
DYM STP
YELLOW 3.6 3 3.6 3 3.6 3
RED CLR 2.4 1 2.4 1 2.4 1
RED MAX
RED RVT 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

1.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

$$$

2

9 9

4

3.0

#
#
#

4

:

101

COMMUNICATIONS 

GOLDWATER   &   CAMELBACK

8

5

MM-1-5-1

N/S

2.4

3.6

::

3

PHASE

22 172.17. 10.57

2.4

3.6

11/27/2012

57

23
YELLOW

;##

16

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

;

3

#
#
#

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 
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PH1 2 3 4
CLEARANCES FDW 22 0 23 0

YELLOW 3.6 3.0 3.6 3.0
ALL RED 2.4 1.0 2.4 1.0

1
1 R1 1  2  3  4 

R2 5  6 

NBT SBL EWT EWL
PLAN # 1 0 0 39 3 . 6 2 . 4 11 . 0 0 3.6 2.4 11 3 1.0 1 1

DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 10
11/27/2006 SPLIT 45 15 45 15 1 3

COORD   X
RECALLS (V, P, Mx)   P

0630-0900 GREEN 39 11 39 11 1 5 2 SB 10
0 0 39 3.6 2.4 11 0 0.0 0.0 15 0 0.0 1 6

PLAN # 2 0 0 46 3.6 2.4 14.0 3.0 1.0 9 23 0 3.6 2.4 8 3 1.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 10

11/27/2006 SPLIT 52 18 38 12 2 3
COORD X

16 23

5 6
45

X

45 0

39 11 45 15

COORD 
DIR 

1 4

DIR 
CODE

X
52 18 38 120

120
12

B.O.G.  
OFFSET

SBT

OPERATIVE TIMES ACTUAL 2 4

3 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES

P

15 45 15 120
120

NBL

87
1 . 0

57
SECTION #

101

TIMING PLAN # WALK  & 
GREEN

GOLDWATER   &   CAMELBACK
0.0
0.0 0.0

0.0
0

5 6 7 8
0

SYSTEM #

2.4
3.6
22

1.0
3.0
0

3.0 1.0

SEQUENCEMM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD   X
RECALLS (V, P, Mx)   P

GREEN 46 14 32 8 2 5 4 EB 104
0 0 46 3.6 2.4 14 0 0.0 0.0 12 0 0.0 2 6

PLAN # 3 0 0 35 3.6 2.4 10.0 3.0 1.0 17 23 0 3.6 2.4 15 3 1.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 104

11/27/2006 SPLIT 41 14 46 19 3 3
COORD   X

RECALLS (V, P, Mx)   P
GREEN 35 10 40 15 3 5 6 EW 104
0 0 35 3 . 6 2 . 4 10 0 0.0 0.0 19 0 0.0 3 6

120
120 3 4POPERATIVE TIMES ACTUAL 

CYCLE

41 14 46 19

X
P

120OPERATIVE TIMES ACTUAL 
CYCLE

2 4

X

46 14 38 12
3.0 1.0 38 0

1.0 46 0

35 10 46 19
3.0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2
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PH1 2 3 4
CLEARANCES FDW 22 0 23 0

YELLOW 3.6 3.0 3.6 3.0
ALL RED 2.4 1.0 2.4 1.0

57
SECTION #

101

GOLDWATER   &   CAMELBACK
0.0
0.0 0.0

0.0
0

5 6 7 8
0

SYSTEM #

2.4
3.6
22

1.0
3.0
0 MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  2  3  4 

R2 5  6 

NBT SBL EWT EWL
PLAN # 7 0 0 39 3 . 6 2 . 4 15 . 0 0 3.6 2.4 11 3 1.0 7 1

DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 107
11/27/2006 SPLIT 45 19 41 15 7 3

COORD   X
RECALLS (V, P, Mx)   P

1530-1830 GREEN 39 15 35 11 7 5 2 SB 107
0 0 39 3.6 2.4 15 0 0.0 0.0 15 0 0.0 7 6

PLAN # 8 0 0 46 3.6 2.4 12.0 3.0 1.0 11 23 0 3.6 2.4 8 3 1.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 107

11/27/2006 SPLIT 52 16 40 12 8 3
COORD X

23

NBL

5 6 7 8
3 . 0 1 . 0 12

4

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS SBT

P

120
OPERATIVE TIMES ACTUAL 

CYCLE

45 19 41 15
X

41

39 15 41 15
3.0 1.0 0

12
X

120
120

52 16 40

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

7120

8 4

SEQUENCEMM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD   X
RECALLS (V, P, Mx)   P

GREEN 46 12 34 8 8 5 4 EB 107
0 0 46 3.6 2.4 12 0 0.0 0.0 12 0 0.0 8 6

PLAN # 9 0 0 35 3.6 2.4 7.0 3.0 1.0 20 23 0 3.6 2.4 15 3 1.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 107

11/27/2006 SPLIT 41 11 49 19 9 3
COORD   X

RECALLS (V, P, Mx)   P
GREEN 35 7 43 15 9 5 6 EW 107
0 0 35 3 . 6 2 . 4 7 0 0.0 0.0 19 0 0.0 9 6

40 0

41 11

12

49 0

35 7 49 19
3.0 1.0

19
X

46

P

40 12
3.0 1.0

OPERATIVE TIMES P

120
120OPERATIVE TIMES ACTUAL 

CYCLE

X

49

120ACTUAL 
CYCLE

8 4

9 4

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 
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DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 3 9 10 11 12 13 14 15 16
MOVEMENT NST EWT
NOTES
MIN GRN 10 6

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 17 6

WALK2

WLK MAX
PED CLR/FDW 13 19
PD CLR2
PC MAX
PED CO
VEH EXT 2
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 105 35 101 0 35 0 0 0 0 0
MAX 2 110 55 102 0 55 0 0 0 0 0
MAX 3
DYM MAX
DYM STP
YELLOW 4.1 3
RED CLR 1.9 3
RED MAX
RED RVT 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

3

#

;##

1

PHASE

13 172.17. 11.37

3.1

2.9

137

19
YELLOW

MM-1-5-1

N/S

1.9

4.1

:

3

COMMUNICATIONS 

GOLDWATER & FASHION SQUARE ACCESS

8

1

$$$ 9

3.0

#

1011.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 
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PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.1 0.0 3.0 0.0
ALL RED 1.9 0.0 3.0 0.0

1
1 R1 1  3 

R2
NST EWT

PLAN # 1 69 13 0 4 . 1 1 . 9 0 . 0 26 3.0 3.0 0 0 0.0 1 1
DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 25

11/27/2006 SPLIT 88 0 32 0 1 3
COORD X  

RECALLS (V, P, Mx) P  
0630-0900 GREEN 82 0 26 0 2 SB 25

0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 2 88 13 0 4.1 1.9 0.0 0.0 0.0 0 0 7 3.0 3.0 0 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 25

11/27/2006 SPLIT 107 0 13 0 2 3
COORD X

SEQUENCE

0.0 0.0

SYSTEM #

0.0
0.0
0

0.0
0.0
0 0

5 6 7 8
0 137

SECTION #
101

TIMING PLAN # WALK  & 
GREEN

GOLDWATER & FASHION SQUARE ACCESS
0.0
0.0 0.0

0.0

120
120

87
0 . 0

0 0 0

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES
B.O.G.  

OFFSET

OPERATIVE TIMES ACTUAL

0 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

120
120

00 0 0

DIR 
CODE

COORD 
DIR 

0 0

0 0 0 0

0 0

5 6
0

MM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 101 0 7 0 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 3 75 13 0 4.1 1.9 0.0 0.0 0.0 0 0 20 3.0 3.0 0 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 WB

11/27/2006 SPLIT 94 0 26 0 3 3
COORD X  

RECALLS (V, P, Mx) P  
GREEN 88 0 20 0 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

0 0 0 0
0.0

0.0 0.0 0 0

0.0 0 0

0 0 00
OPERATIVE TIMES ACTUAL 

CYCLE

120

OPERATIVE TIMES ACTUAL 
CYCLE

0 0 0 0 120
120

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.1 0.0 3.0 0.0
ALL RED 1.9 0.0 3.0 0.0

SYSTEM #

0.0
0.0
0

0.0
0.0
0 0

5 6 7 8
0 137

SECTION #
101

GOLDWATER & FASHION SQUARE ACCESS
0.0
0.0 0.0

0.0

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  3 

R2
NST EWT

PLAN # 7 75 13 0 4 . 1 1 . 9 0 . 0 20 3.0 3.0 0 0 0.0 7 1
DATE EFFECTIVE PHASE 1 2 3 4 1 NB 110

11/27/2006 SPLIT 94 0 26 0
COORD X  

RECALLS (V, P, Mx) P  
1530-1830 GREEN 88 0 20 0 SB

0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 8 80 13 0 4.1 1.9 0.0 0.0 0.0 0 0 15 3.0 3.0 0 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS

11/27/2006 SPLIT 99 0 21 0
COORD X

SEQUENCE

120

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

120
120

0 0 0

0

0

0 0 0 0
0.0 0.0 0

OPERATIVE TIMES ACTUAL 
CYCLE

0 0 0 0 120

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS

5 6 7 8
0 . 0 0 . 0 0 0

MM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 93 0 15 0 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 9 65 13 0 4.1 1.9 0.0 0.0 0.0 0 0 30 3.0 3.0 0 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB

11/27/2006 SPLIT 84 0 36 0
COORD X  

RECALLS (V, P, Mx) P  
GREEN 78 0 30 0 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

120ACTUAL 
CYCLE

120
120OPERATIVE TIMES ACTUAL 

CYCLE

0

0 0
0.0 0.0

OPERATIVE TIMES
0

0
0.0 0.0

0

0 0

0 0

0

0 0

0 0 0

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 3 9 10 11 12 13 14 15 16
MOVEMENT NST EWT
NOTES
MIN GRN 10 5

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 17 7

WALK2

WLK MAX
PED CLR/FDW 13 19
PD CLR2
PC MAX
PED CO
VEH EXT 2
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 105 30 101 0 26 0 0 0 0 0
MAX 2 110 50 103 0 49 0 0 0 0 0
MAX 3
DYM MAX
DYM STP
YELLOW 4.1 3
RED CLR 1.9 3
RED MAX
RED RVT 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

1.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

$$$ 9

3.0

101

COMMUNICATIONS 

GOLDWATER  &  SOLARI

1

MM-1-5-1

N/S

1.9

4.1

3

;

PHASE

13 172.17. 12.19

3

3

11/28/2012

219

18
YELLOW

;##

1

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.1 0.0 3.0 0.0
ALL RED 1.9 0.0 3.0 0.0

1
1 R1 1  3 

R2
NST EWT

PLAN # 1 69 13 0 4 . 1 1 . 9 0 . 0 26 3.0 3.0 0 0 0.0 1 1
DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 60

5/14/2008 SPLIT 88 0 32 0 1 3
COORD X  

RECALLS (V, P, Mx) P  
0630-0900 GREEN 82 0 26 0 2 SB 60

0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 2 88 13 0 4.1 1.9 0.0 0.0 0.0 0 0 7 3.0 3.0 0 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 60

5/14/2008 SPLIT 107 0 13 0 2 3
COORD X

0 0

5 6
0

0 0

0 0 0 0

COORD 
DIR 

DIR 
CODE

0 0 0 120
120

0

B.O.G.  
OFFSET

OPERATIVE TIMES ACTUAL

0 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES

0 0 0 120
120

87
0 . 0

219
SECTION #

101

TIMING PLAN # WALK  & 
GREEN

GOLDWATER  &  SOLARI
0.0
0.0 0.0

0.0
0

5 6 7 8
0

SYSTEM #

0.0
0.0
0

0.0
0.0
0

0.0 0.0

SEQUENCEMM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 101 0 7 0 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 3 81 13 0 4.1 1.9 0.0 0.0 0.0 0 0 14 3.0 3.0 0 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 WB

5/14/2008 SPLIT 100 0 20 0 3 3
COORD X  

RECALLS (V, P, Mx) P  
GREEN 94 0 14 0 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

120
120OPERATIVE TIMES ACTUAL 

CYCLE

0 0 0 0

120OPERATIVE TIMES ACTUAL 
CYCLE

0 0 0 0
0.0 0.0 0 0

0.0 0 0

0 0 0 0
0.0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.1 0.0 3.0 0.0
ALL RED 1.9 0.0 3.0 0.0

219
SECTION #

101

GOLDWATER  &  SOLARI
0.0
0.0 0.0

0.0
0

5 6 7 8
0

SYSTEM #

0.0
0.0
0

0.0
0.0
0 MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  3 

R2
NST EWT

PLAN # 7 28 13 0 4 . 1 1 . 9 0 . 0 7 3.0 3.0 0 0 0.0 7 1
DATE EFFECTIVE PHASE 1 2 3 4 1 NB 55

5/14/2008 SPLIT 47 0 13 0
COORD X  

RECALLS (V, P, Mx) P  
1530-1830 GREEN 41 0 7 0 SB

0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 8 86 13 0 4.1 1.9 0.0 0.0 0.0 0 0 9 3.0 3.0 0 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS

5/14/2008 SPLIT 105 0 15 0
COORD X

0

5 6 7 8
0 . 0 0 . 0 0

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS

60
OPERATIVE TIMES ACTUAL 

CYCLE

0 0 0 0

0

0 0 0 0
0.0 0.0 0

0 120
120

0 0 0

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

60

SEQUENCEMM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 99 0 9 0 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 9 76 13 0 4.1 1.9 0.0 0.0 0.0 0 0 19 3.0 3.0 0 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB

5/14/2008 SPLIT 95 0 25 0
COORD X  

RECALLS (V, P, Mx) P  
GREEN 89 0 19 0 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

0 0

0 0

0

0 0

0 0 0 0
0.0 0.0

0

0 0 0
0.0 0.0

OPERATIVE TIMES

120
120OPERATIVE TIMES ACTUAL 

CYCLE

0

120ACTUAL 
CYCLE

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
MOVEMENT NBT SBL WBT EBL SBT NBL EBT WBL
NOTES
MIN GRN 20 5 10 5 15 5 20 5

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 8 7 8 7

WALK2

WLK MAX
PED CLR/FDW 17 25 17 25
PD CLR2
PC MAX
PED CO
VEH EXT 0 2 3 2 0 2 3 2
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 50 20 45 20 50 20 40 20 47 18 41 20 47 18 39 20
MAX 2 55 35 50 40 55 35 45 40 51 35 46 40 51 35 41 40
MAX 3
DYM MAX
DYM STP
YELLOW 4.2 3 3.8 3 4.2 3 3.8 3
RED CLR 2.8 1 3.2 1 2.8 1 3.2 1
RED MAX
RED RVT 2 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL
MAX RECALL X X
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

1/19/11 -

Sensys 

installed, veh

ext increased.

::

6
###

1

SCOTTSDALE  RD.  &  CAMELBACK

8

5

$$

2

9 9

8

3.0

#
#

4

:
:

5171.0

:

F.D.W.
LEFT TURN 

STANDARD

E/WN/S

2.6

4.4

3

COMMUNICATIONS 

MM-1-5-1

PHASE

17 172.17. 10.59

2.9

4.1

3/31/2010

59

25

YELLOW

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

;

7

#
#

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 17 0 25 0

YELLOW 4.2 3.0 3.8 3.0
ALL RED 2.8 1.0 3.2 1.0

1
1 R1 1  2  3  4 

R2 5  6  7  8 

NBT SBL WBT EBL
PLAN # 1 0 0 38 4 . 2 2 . 8 15 . 0 35 3.8 3.2 10 3 1.0 1 1

DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 50
3/26/2007 SPLIT 45 19 42 14 1 3

COORD X  
RECALLS (V, P, Mx) M  

0630-0900 GREEN 38 15 35 10 1 5 2 SB 50
0 0 38 4.2 2.8 15 32 3.8 3.2 13 3 1.0 1 6

PLAN # 2 0 0 43 4.2 2.8 17.0 3.0 1.0 0 0 28 3.8 3.2 10 3 1.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 50

3/30/2009 SPLIT 50 21 35 14 2 3
COORD X

SBT NBL EBT WBL

8
3 . 0

B.O.G.  
OFFSET

DIR 
CODE

COORD 
DIR 

1 4

OPERATIVE TIMES ACTUAL 2 4
120

120

120
120OPERATIVE TIMES ACTUAL 

CYCLEM

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES

59
SECTION #

517

TIMING PLAN # WALK  & 
GREEN

SCOTTSDALE  RD.  &  CAMELBACK
3.8
3.2 1.0

3.0

SYSTEM #

2.8
4.2
17

1.0
3.0
0 25

SEQUENCE

7

3.0 1.0 0 0

38 15 32 13

19 39 1745
X

1 . 0 0 0

5 6

5 6 7 8
0

18
X

50 21 31

MM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) M  

GREEN 43 17 28 10 2 5 4 EB 49
0 0 43 4.2 2.8 17 24 3.8 3.2 14 3 1.0 2 6

PLAN # 3 0 0 33 4.2 2.8 12.0 3.0 1.0 0 0 34 3.8 3.2 19 3 1.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 49

3/30/2009 SPLIT 40 16 41 23 3 3
COORD X  

RECALLS (V, P, Mx) M  
GREEN 33 12 34 19 3 5 6 EW 49
0 0 33 4 . 2 2 . 8 12 39 3.8 3.2 14 3 1.0 3 6

3 4
120

120OPERATIVE TIMES ACTUAL 
CYCLE

40 16 46 18
X

OPERATIVE TIMES ACTUAL 
CYCLE

2 4M
120X

43 17 24 14
3.0 1.0 0 0

M

33 12 39 14
3.0 1.0 0 0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 17 0 25 0

YELLOW 4.2 3.0 3.8 3.0
ALL RED 2.8 1.0 3.2 1.0

59
SECTION #

517

SCOTTSDALE  RD.  &  CAMELBACK
3.8
3.2 1.0

3.0

SYSTEM #

2.8
4.2
17

1.0
3.0
0 25

5 6 7 8
0 MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  2  3  4 

R2 5  6  7  8 

NBT SBL WBT EBL
PLAN # 7 0 0 35 4 . 2 2 . 8 18 . 0 28 3.8 3.2 17 3 1.0 7 1

DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 49
3/26/2007 SPLIT 42 22 35 21 7 3

COORD X  
RECALLS (V, P, Mx) M  

1530-1830 GREEN 35 18 28 17 7 5 2 SB 49
0 0 35 4.2 2.8 18 34 3.8 3.2 11 3 1.0 7 6

PLAN # 8 0 0 47 4.2 2.8 15.0 3.0 1.0 0 0 26 3.8 3.2 10 3 1.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 49

SPLIT 54 19 33 14 8 3
COORD X

SBT NBL EBT WBL

5 6 7 8

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

120
120OPERATIVE TIMES ACTUAL 

CYCLE

42 22 41 15
X 7 4

120
120 8 4X

SEQUENCE

3 . 0 1 . 0 0 0

M

35 18 34 11
3.0 1.0 0 0

54 19 33 14

MM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) M  

GREEN 47 15 26 10 8 5 4 EB 49
0 0 47 4.2 2.8 15 26 3.8 3.2 10 3 1.0 8 6

PLAN # 9 0 0 33 4.2 2.8 10.0 3.0 1.0 0 0 41 3.8 3.2 14 3 1.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 49

SPLIT 40 14 48 18 9 3
COORD X  

RECALLS (V, P, Mx) M  
GREEN 33 10 41 14 9 5 6 EW 49
0 0 33 4 . 2 2 . 8 10 35 3.8 3.2 20 3 1.0 9 6

120ACTUAL 
CYCLE

8 4OPERATIVE TIMES

120
120OPERATIVE TIMES ACTUAL 

CYCLE

X
M

9 4

47 15 26 10
3.0 1.0 0 0

40 14 42 24
X
M

33 10 35 20
3.0 1.0 0 0

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 5 7 9 10 11 12 13 14 15 16
MOVEMENT NBT SBL WBT SBT EBT
NOTES Ld Prm
MIN GRN 20Ld Prm 12 20 8

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 7 6 7 6

WALK2

WLK MAX
PED CLR/FDW 19 19 19 19
PD CLR2
PC MAX
PED CO
VEH EXT 1 3 3 1 1
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 45 30 50 80 50 43 30 47 0 77 0 47 0
MAX 2 50 40 55 85 55 48 40 40 0 77 0 44 0
MAX 3
DYM MAX
DYM STP
YELLOW 3.6 3 4.7 3.6 4.7
RED CLR 2.4 1 2.3 2.4 2.3
RED MAX
RED RVT 2 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL X X
PED RECALL X X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

OL-A active

during phs 2 + 3

unless ph 3 ped

active.

1.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

$$

2

9 9

3.0

#

101

COMMUNICATIONS 

SCOTTSDALE  &  DRINKWATER

5

MM-1-5-1

N/S

2.3

3.7

:

3

A;

PHASE

20 172.17. 11.42

3.2

3.8

5/10/2013

142

19
YELLOW

##

1

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

7

#

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 19 0 19 0

YELLOW 3.6 3.0 4.7 0.0
ALL RED 2.4 1.0 2.3 0.0

1
2 R1 2  1  3 

R2 5  7 
NBT SBL WBT

PLAN # 1 14 19 0 3 . 6 2 . 4 30 . 0 40 4.7 2.3 0 0 0.0 1 1
DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 45

7/25/2001 SPLIT 39 34 47 0 1 3
COORD X  

RECALLS (V, P, Mx) P M
0630-0900 GREEN 33 30 40 0 2 SB 45

48 19 0 3.6 2.4 0 40 4.7 2.3 0 0 0.0

PLAN # 2 24 19 0 3.6 2.4 30.0 3.0 1.0 0 0 30 4.7 2.3 0 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 45

7/25/2001 SPLIT 49 34 37 0 2 3
COORD X

0 0

5 6
73

0 0

67 0 40 0

COORD 
DIR 

DIR 
CODE

X
83 37 120

120
0

B.O.G.  
OFFSET

SBT

OPERATIVE TIMES ACTUAL

3 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES

P

47 0
X

120
120

EBT

87
1 . 0

142
SECTION #

101

TIMING PLAN # WALK  & 
GREEN

SCOTTSDALE  &  DRINKWATER
4.7
2.3 0.0

0.0
19

5 6 7 8
0

SYSTEM #

2.4
3.6
19

0.0
0.0
0

0.0 0.0

SEQUENCEMM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 43 30 30 0 EB
58 19 0 3.6 2.4 0 30 4.7 2.3 0 0 0.0

PLAN # 3 15 19 0 3.6 2.4 30.0 3.0 1.0 0 0 39 4.7 2.3 0 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 WB

7/25/2001 SPLIT 40 34 46 0 3 3
COORD X  

RECALLS (V, P, Mx) P  
GREEN 34 30 39 0 EW

49 19 0 3 . 6 2 . 4 0 39 4.7 2.3 0 0 0.0

120
120OPERATIVE TIMES ACTUAL 

CYCLE

74 46 0
X
P

X 120OPERATIVE TIMES ACTUAL 
CYCLEP

77 0 30 0
0.0 0.0 0 0

0.0 0 0

68 0 39 0
0.0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 19 0 19 0

YELLOW 3.6 3.0 4.7 0.0
ALL RED 2.4 1.0 2.3 0.0

142
SECTION #

101

SCOTTSDALE  &  DRINKWATER
4.7
2.3 0.0

0.0
19

5 6 7 8
0

SYSTEM #

2.4
3.6
19

0.0
0.0
0 MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  2  3 

R2 5  7 
NBT SBL WBT

PLAN # 7 17 19 0 3 . 6 2 . 4 20 . 0 47 4.7 2.3 0 0 0.0 7 1
DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 98

11/1/2006 SPLIT 42 24 54 0 7 3
COORD X  

RECALLS (V, P, Mx) P  
1530-1830 GREEN 36 20 47 0 2 SB 98

41 19 0 3.6 2.4 0 47 4.7 2.3 0 0 0.0

PLAN # 8 -19 19 0 3.6 2.4 0.0 3.0 1.0 0 0 0 4.7 2.3 0 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 98

11/1/2006 SPLIT 6 4 7 0 8 3
COORD X

0

EBT

5 6 7 8
3 . 0 1 . 0 0

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS SBT

P

120
OPERATIVE TIMES ACTUAL 

CYCLE

66 54 0
X

0

60 0 47 0
0.0 0.0 0

0
X

120
17

10 7

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

120

SEQUENCEMM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 0 0 0 0 EB
-15 19 0 3.6 2.4 0 0 4.7 2.3 0 0 0.0

PLAN # 9 -19 19 0 3.6 2.4 0.0 3.0 1.0 0 0 0 4.7 2.3 0 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 WB

11/1/2006 SPLIT 6 4 7 0 9 3
COORD X  

RECALLS (V, P, Mx) P  
GREEN 0 0 0 0 EW

-15 19 0 3 . 6 2 . 4 0 0 4.7 2.3 0 0 0.0

0 0

10

0

0 0

4 0 0
P

0
0.0 0.0

0
X

4 0 0
0.0 0.0

OPERATIVE TIMES

120
17OPERATIVE TIMES ACTUAL 

CYCLE

X
P

7

17ACTUAL 
CYCLE

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 5 6 9 10 11 12 13 14 15 16
MOVEMENT NBT SBL EWT SBT NBL
NOTES LD PRM LD PRM

MIN GRN 10 4 6 10 4

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 20 6 20

WALK2

WLK MAX
PED CLR/FDW 10 20 10
PD CLR2
PC MAX
PED CO
VEH EXT 1 1.5 1
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 65 15 15 65 15 64 16 26 26 64 16 33 26
MAX 2 75 30 30 75 30 75 30 30 34 75 30 37 34
MAX 3
DYM MAX
DYM STP
YELLOW 4.5 3 3.1 4.5 3
RED CLR 1.5 1 3.9 1.5 1
RED MAX
RED RVT 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

;

3

#

6
###

1

PHASE

9 172.17. 10.63

3.1

2.9

8/18/2010

63

20
YELLOW

MM-1-5-1

N/S

1.4

4.6

:

3

COMMUNICATIONS 

SCOTTSDALE  &  FASHION SQUARE

8

5

$$$

2

9

3.0

#

:

1011.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

USE  

SEQUENCE 16

AT ALL TIMES

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 10 0 20 0

YELLOW 4.5 3.0 3.1 0.0
ALL RED 1.5 1.0 3.9 0.0

1
16 R1 2  1  3 

R2 6  5 

NBT SBL EWT
PLAN # 1 51 10 0 4 . 5 1 . 5 16 . 0 26 3.1 3.9 0 0 0.0 1 1

DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 38
8/30/2001 SPLIT 67 20 33 1 3

COORD X
RECALLS (V, P, Mx) P

0630-0900 GREEN 61 16 26 0 1 5 2 SB 38
51 10 0 4.5 1.5 16 33 0.0 0.0 0 0 0.0 1 6

PLAN # 2 54 10 0 4.5 1.5 10.0 3.0 1.0 0 0 10 3.1 3.9 19 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 38

3/30/2009 SPLIT 70 14 17 19 2 3
COORD X

SEQUENCE

3.0 1.0

SYSTEM #

1.5
4.5
10

1.0
3.0
0 0

5 6 7 8
0 63

SECTION #
101

TIMING PLAN # WALK  & 
GREEN

SCOTTSDALE  &  FASHION SQUARE
0.0
0.0 0.0

0.0

120
120

NBL

87
1 . 0

P

20 33
X

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES
B.O.G.  

OFFSET
SBT

OPERATIVE TIMES ACTUAL 2 4

3 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

120
120

19
X

70 14 17

DIR 
CODE

COORD 
DIR 

1 4

0 0

61 16 33 0

0 0

5 6
67

MM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X
RECALLS (V, P, Mx) P

GREEN 64 10 10 19 2 5 4 EB 35
54 10 0 4.5 1.5 10 17 0.0 0.0 19 0 0.0 2 6

PLAN # 3 44 10 0 4.5 1.5 10.0 3.0 1.0 0 0 15 3.1 3.9 24 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 35

3/30/2009 SPLIT 60 14 22 24 3 3
COORD X

RECALLS (V, P, Mx) P
GREEN 54 10 15 24 3 5 6 EW 35

44 10 0 4 . 5 1 . 5 10 22 0.0 0.0 24 0 0.0 3 6
54 10 22 24

3.0

3.0 1.0 0 0

1.0 0 0

10 17 1964
OPERATIVE TIMES ACTUAL 

CYCLE
2 4P

120X

OPERATIVE TIMES ACTUAL 
CYCLE

60 14 22 24
X
P 3 4

120
120

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 10 0 20 0

YELLOW 4.5 3.0 3.1 0.0
ALL RED 1.5 1.0 3.9 0.0

SYSTEM #

1.5
4.5
10

1.0
3.0
0 0

5 6 7 8
0 63

SECTION #
101

SCOTTSDALE  &  FASHION SQUARE
0.0
0.0 0.0

0.0

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
16 R1 2  1  3 

R2 6  5 

NBT SBL EWT
PLAN # 7 48 10 0 4 . 5 1 . 5 10 . 0 13 3.1 3.9 22 0 0.0 7 1

DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 35
8/30/2001 SPLIT 64 14 20 22 7 3

COORD X
RECALLS (V, P, Mx) P

1530-1830 GREEN 58 10 13 22 7 5 2 SB 35
48 10 0 4.5 1.5 10 20 0.0 0.0 22 0 0.0 7 6

PLAN # 8 54 10 0 4.5 1.5 10.0 3.0 1.0 0 0 10 3.1 3.9 19 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 35

SPLIT 70 14 17 19 8 3
COORD X

SEQUENCE

120

8 4

7

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

120
120

70 14 17
X

0

19

58 10 20 22
3.0 1.0 0

OPERATIVE TIMES ACTUAL 
CYCLE

64 14 20 22
X
P

120
4

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS SBT NBL

5 6 7 8
3 . 0 1 . 0 0 0

MM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X
RECALLS (V, P, Mx) P

GREEN 64 10 10 19 8 5 4 EB 35
54 10 0 4.5 1.5 10 17 0.0 0.0 19 0 0.0 8 6

PLAN # 9 44 10 0 4.5 1.5 10.0 3.0 1.0 0 0 15 3.1 3.9 24 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 35

SPLIT 60 14 22 24 9 3
COORD X

RECALLS (V, P, Mx) P
GREEN 54 10 15 24 9 5 6 EW 35

44 10 0 4 . 5 1 . 5 10 22 0.0 0.0 24 0 0.0 9 6

9 4

8 4120ACTUAL 
CYCLE

120
120OPERATIVE TIMES ACTUAL 

CYCLE

X
P

22

17 19
3.0 1.0

OPERATIVE TIMES
64

24
3.0 1.0

24
X
P

0 0

60 14

10

0 0

54 10 22

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 3 7 9 10 11 12 13 14 15 16
MOVEMENT NST WBT EBT
NOTES
MIN GRN 10 6 8

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 14 6 6

WALK2

WLK MAX
PED CLR/FDW 16 19 19
PD CLR2
PC MAX
PED CO
VEH EXT 2 3
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 80 15 35 78 0 11 35 84 0 29 17
MAX 2 85 30 40 72 0 28 46 78 0 40 34
MAX 3
DYM MAX
DYM STP
YELLOW 4.2 2.9 3.4
RED CLR 1.8 3.1 2.6
RED MAX
RED RVT 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

SCOTTSDALE   &   HIGHLAND

1

$$$ 9

F.D.W.

LEFT TURN 

STANDARD

3.0

#
#

:
:

7211.0

:

E/WN/S

1.8

4.2

:

3

COMMUNICATIONS 

PHASE

16 172.17. 10.64

3.4

3.6

11/4/2010

64

19
YELLOW

MM-1-5-1

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

7

#

###

1

PHS 3 & 7 MUST BE

EXCLUSIVE.  

ALWAYS USE SEQ 3

OR 9. CHANGE ALL

SEQS TO MATCH

EITHER #3 OR #9

AND PLACE

BARRIER BETWEEN

PH3 & PH7

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 16 0 19 0

YELLOW 4.2 0.0 2.9 0.0
ALL RED 1.8 0.0 3.1 0.0

1
9 R1 1  3 

R2 7 

NST WBT
PLAN # 1 57 16 0 4 . 2 1 . 8 0 . 0 9 2.9 3.1 26 0 0.0 1 1

DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 39
SPLIT 79 15 26 1 3

COORD X
RECALLS (V, P, Mx) P

0630-0900 GREEN 73 0 9 26 1 5 2 SB 39
0 0 79 0.0 0.0 0 20 3.4 2.6 15 0 0.0 1 6

PLAN # 2 62 16 0 4.2 1.8 0.0 0.0 0.0 0 0 9 2.9 3.1 21 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 39

3/30/2009 SPLIT 84 15 21 2 3
COORD X

0

79 0 20 15

0 . 0 0 0

5 6
26 1579

DIR 
CODE

COORD 
DIR 

1 4

21
OPERATIVE TIMES ACTUAL 2 4

120
120

1584

PROGRESSION VALUES

OPERATIVE TIMES ACTUAL 
CYCLE

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

B.O.G.  
OFFSET

TIMING PLAN # WALK  & 
GREEN

8
0 . 0

7

ACTION PLAN # GREEN     
w/o WALK

SCOTTSDALE   &   HIGHLAND
3.4
2.6 0.0

0.0

120
120

EBT

SYSTEM #

0.0
0.0
0

0.0
0.0
0 19

5 6 7 8
0 64

SECTION #
721

SEQUENCE

0.0 0.0 0

MM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X
RECALLS (V, P, Mx) P

GREEN 78 0 9 21 2 5 4 EB 15
0 0 84 0.0 0.0 0 15 3.4 2.6 15 0 0.0 2 6

PLAN # 3 50 16 0 4.2 1.8 0.0 0.0 0.0 0 0 11 2.9 3.1 31 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 15

3/30/2009 SPLIT 72 17 31 3 3
COORD X

RECALLS (V, P, Mx) P
GREEN 66 0 11 31 3 5 6 EW 15
0 0 72 0 . 0 0 . 0 0 25 3.4 2.6 17 0 0.0 3 6

3 4
120

120OPERATIVE TIMES ACTUAL 
CYCLE

72 31 17

OPERATIVE TIMES ACTUAL 
CYCLE

2 4120
0 15 15

0.0 0.0 0 0

84

72 0 25 17
0.0 0.0 0 0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 16 0 19 0

YELLOW 4.2 0.0 2.9 0.0
ALL RED 1.8 0.0 3.1 0.0

SCOTTSDALE   &   HIGHLAND
3.4
2.6 0.0

0.0

SYSTEM #

0.0
0.0
0

0.0
0.0
0 19

5 6 7 8
0 64

SECTION #
721

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
9 R1 1  3 

R2 7 

NST WBT
PLAN # 7 57 16 0 4 . 2 1 . 8 0 . 0 9 2.9 3.1 26 0 0.0 7 1

DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 30
1/0/1900 SPLIT 79 15 26 7 3

COORD X
RECALLS (V, P, Mx) P

1530-1830 GREEN 73 0 9 26 7 5 2 SB 30
0 0 79 0.0 0.0 0 20 3.4 2.6 15 0 0.0 7 6

PLAN # 8 62 16 0 4.2 1.8 0.0 0.0 0.0 0 0 8 2.9 3.1 22 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 30

SPLIT 84 14 22 8 3
COORD X

4

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS EBT

5 6 7 8
0 . 0 0 . 0 0 0

OPERATIVE TIMES ACTUAL 
CYCLE

79 26 15 120

79 0 20 15
0.0 0.0 0 0

120
120

84
8 4

22 14

120 7

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

SEQUENCEMM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X
RECALLS (V, P, Mx) P

GREEN 78 0 8 22 8 5 4 EB 30
0 0 84 0.0 0.0 0 16 3.4 2.6 14 0 0.0 8 6

PLAN # 9 49 16 0 4.2 1.8 0.0 0.0 0.0 0 0 8 2.9 3.1 35 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 30

SPLIT 71 14 35 9 3
COORD X

RECALLS (V, P, Mx) P
GREEN 65 0 8 35 9 5 6 EW 30
0 0 71 0 . 0 0 . 0 0 29 3.4 2.6 14 0 0.0 9 6

16 140

0.0 0.0

0 29
0 0

0.0 0.0 0 0

71

71

14

120ACTUAL 
CYCLE

8 4OPERATIVE TIMES

120
120OPERATIVE TIMES ACTUAL 

CYCLE 9 4
35

84

14

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 3 9 10 11 12 13 14 15 16
MOVEMENT NST EWT
NOTES
MIN GRN 15 5

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 12 6

WALK2

WLK MAX
PED CLR/FDW 13 19
PD CLR2
PC MAX
PED CO
VEH EXT 2
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 100 30 98 0 26 0 0 0 0 0
MAX 2 105 45 102 0 41 0 0 0 0 0
MAX 3
DYM MAX
DYM STP
YELLOW 4.3 2.8
RED CLR 1.7 3.2
RED MAX
RED RVT 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

SCOTTSDALE   &   RANCHO  VISTA

1

$$$ 9

F.D.W.

LEFT TURN 

STANDARD

3.0

#

:

7211.0

:

E/WN/S

1.7

4.3

:

3

;

COMMUNICATIONS 

PHASE

13 172.17. 12.30

3.8

3.2

5/5/2015

230

22
YELLOW

MM-1-5-1

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

;

3

#

###

1

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.3 0.0 2.8 0.0
ALL RED 1.7 0.0 3.2 0.0

1

1 R1 1 2 3 1

R2

NST EWT

PLAN # 1 69 13 0 4 . 3 1 . 7 0 . 0 26 2.8 3.2 0 0 0.0 1 1
DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 30

3/30/2009 SPLIT 88 32 1 3
COORD X  

RECALLS (V, P, Mx) P  

GREEN 82 0 26 0 1 5 2 SB 30
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 1 6

PLAN # 2 85 13 0 4.3 1.7 0.0 0.0 0.0 0 0 10 2.8 3.2 0 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 30

3/30/2009 SPLIT 104 16 2 3
COORD X  

RECALLS (V, P, Mx) P  

0600-0900 GREEN 98 0 10 0 2 5 4 EB 50
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 2 6

PLAN # 3 22 13 0 4.3 1.7 0.0 0.0 0.0 0 0 13 2.8 3.2 0 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 50

3/30/2009 SPLIT 41 19 3 3
COORD X  

RECALLS (V, P, Mx) P  

GREEN 35 0 13 0 3 5 6 EW 50
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0 3 6

0

0 0 0 0

0 . 0 0 0

5 6

3 4

DIR 

CODE

COORD 

DIR 

1 4

60
60

OPERATIVE TIMES ACTUAL 

CYCLE

OPERATIVE TIMES ACTUAL 

CYCLE
2 4

120
120

PROGRESSION VALUES

OPERATIVE TIMES ACTUAL 

CYCLE

MOVEMENTS LEFT

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 

GREEN

B.O.G.  

OFFSET

TIMING PLAN # WALK  & 

GREEN

8

0 . 0

7

ACTION PLAN # GREEN         

w/o WALK 

SCOTTSDALE   &   RANCHO  VISTA

0.0

0.0 0.0

0.0

120
120

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0
5 6 7 8

0 230

SECTION #

721

SEQUENCE

0.0 0.0

0 0 0
0.0 0.0 0 0

0

0

0 0 0 0
0.0 0.0 0 0

MM-3-3 
MORNING 

SPLIT 
 PATTERNS 

MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS 

COORDINATOR PATTERNS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

N/S E/W 

5 

4 

6 

1 

2 

3 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

MM-3-2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 

RING 1 
RING 2 
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PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.3 0.0 2.8 0.0
ALL RED 1.7 0.0 3.2 0.0

SCOTTSDALE   &   RANCHO  VISTA

0.0

0.0 0.0

0.0

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0
5 6 7 8

0 230

SECTION #

721

MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

COORDINATOR PATTERNS 

N/S E/W 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

1

1 R1 1 2 3 1

R2

NST EWT

PLAN # 7 29 13 0 4 . 3 1 . 7 0 . 0 6 2.8 3.2 0 0 0.0 7 1
DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 30

3/30/2009 SPLIT 48 12 7 3
COORD X  

RECALLS (V, P, Mx) P  

GREEN 42 0 6 0 7 5 2 SB 30
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 7 6

PLAN # 8 81 13 0 4.3 1.7 0.0 0.0 0.0 0 0 14 2.8 3.2 0 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 30

3/30/2009 SPLIT 100 20 8 3
COORD X  

RECALLS (V, P, Mx) P  

1530-1830 GREEN 94 0 14 0 8 5 4 EB 30
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 8 6

PLAN # 9 22 13 0 4.3 1.7 0.0 0.0 0.0 0 0 13 2.8 3.2 0 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 30

SPLIT 41 19 9 3
COORD X  

RECALLS (V, P, Mx) P  

GREEN 35 0 13 0 9 5 6 EW 30
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0 9 6

0 00

0.0 0.0

0
0 0

0.0 0.0 0 0

0 0

4

TIMING PLAN WALK  & 

GREEN

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 

GREEN

ACTION PLAN

MOVEMENTS

5 6 7 8

0 . 0 0 . 0 0 0

OPERATIVE TIMES ACTUAL 

CYCLE

60

0 0 0 0
0.0 0.0 0 0

120
120ACTUAL 

CYCLE
8 4OPERATIVE TIMES

60
60

OPERATIVE TIMES ACTUAL 

CYCLE

60 7

GREEN     

w/o WALK 

LEFT

PROGRESSION VALUES

DIR 

CODE

COORD 

DIR 

B.O.G.  

OFFSET

9 4

SEQUENCE

0

0

MM-3-3 
EVENING 

SPLIT 
 PATTERNS 

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

5 

4 

6 

1 

2 

3 

N/S E/W 

MM-3-2 

RING 1 
RING 2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 
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D  
                   
  
   

ATTACHMENT D – 5/9/17 SFS TI&MA 
EXISTING CAPACITY ANALYSIS 

 
The Synchro outputs under Attachment D are taken directly from the Scottsdale Fashion 
Square Traffic Impact & Mitigation Analysis, dated May 9, 2017. For organizational 
purposes, the intersections for the Scottsdale Fashion Square – Caesars Republic Traffic 
Impact & Mitigation Analysis have been changed to: 
 

Intersection 
May 9, 2017 TI&MA 
Intersection Number 

Caesars Republic TI&MA 
Intersection Number 

Goldwater Boulevard and Camelback 
Road 

8 1 

Goldwater Boulevard and Fashion 
Square 

3 2 

Goldwater Boulevard and Highland 
Avenue 

4 3 

Highland Avenue and Site Driveway 
 

N/A 4 

Highland Avenue and Fashion 
Square/Optima Driveway 

5 5 

Scottsdale Road and Highland Avenue 
 

6 6 
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HCM 2010 Signalized Intersection Summary
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 73 992 126 131 928 54 203 291 167 47 181 38
Future Volume (veh/h) 73 992 126 131 928 54 203 291 167 47 181 38
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 78 1067 135 141 998 58 218 313 180 51 195 41
Adj No. of Lanes 1 3 0 1 3 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 273 1905 241 306 2172 126 435 559 475 117 231 197
Arrive On Green 0.05 0.42 0.42 0.03 0.15 0.15 0.21 0.30 0.30 0.03 0.12 0.12
Sat Flow, veh/h 1774 4573 578 1774 4917 285 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 78 791 411 141 688 368 218 313 180 51 195 41
Grp Sat Flow(s),veh/h/ln 1774 1695 1761 1774 1695 1812 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 0.0 21.3 21.3 0.0 22.3 22.3 8.2 17.0 10.8 0.0 12.3 2.8
Cycle Q Clear(g_c), s 0.0 21.3 21.3 0.0 22.3 22.3 8.2 17.0 10.8 0.0 12.3 2.8
Prop In Lane 1.00 0.33 1.00 0.16 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 273 1413 734 306 1497 800 435 559 475 117 231 197
V/C Ratio(X) 0.29 0.56 0.56 0.46 0.46 0.46 0.50 0.56 0.38 0.43 0.84 0.21
Avail Cap(c_a), veh/h 273 1413 734 306 1497 800 435 559 475 119 466 396
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.89 0.89 0.89 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 36.3 26.6 26.6 42.8 38.1 38.2 39.6 35.3 33.2 56.2 51.4 47.2
Incr Delay (d2), s/veh 0.2 1.6 3.1 0.4 0.9 1.7 0.9 4.0 2.3 0.9 3.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.2 10.2 11.0 4.6 10.7 11.6 6.3 9.3 5.0 1.7 6.5 1.2
LnGrp Delay(d),s/veh 36.5 28.2 29.7 43.2 39.0 39.8 40.5 39.4 35.5 57.1 54.6 47.4
LnGrp LOS D C C D D D D D D E D D
Approach Vol, veh/h 1280 1197 711 287
Approach Delay, s/veh 29.2 39.8 38.7 54.0
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.9 43.0 13.1 56.0 29.0 21.9 10.1 59.0
Change Period (Y+Rc), s * 4 7.0 * 4 6.0 * 4 7.0 * 4 6.0
Max Green Setting (Gmax), s * 4 36.0 * 9 50.0 * 10 30.0 * 6 53.0
Max Q Clear Time (g_c+I1), s 2.0 19.0 2.0 23.3 10.2 14.3 2.0 24.3
Green Ext Time (p_c), s 0.0 0.6 0.1 2.8 0.0 0.6 0.0 2.4

Intersection Summary
HCM 2010 Ctrl Delay 36.8
HCM 2010 LOS D

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBTL WBL EBTL NBL SBTL EBL WBTL
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None C-Max None None None C-Max
Maximum Split (s) 8 43 13 56 14 37 10 59
Maximum Split (%) 6.7% 35.8% 10.8% 46.7% 11.7% 30.8% 8.3% 49.2%
Minimum Split (s) 8 37 8 56 9.5 37 8 56
Yellow Time (s) 3 4.2 3 4.2 3 4.2 3 4.2
All-Red Time (s) 1 2.8 1 1.8 1 2.8 1 1.8
Minimum Initial (s) 4 8 4 10 4 8 4 10
Vehicle Extension (s) 2 1 1 1 3 2 1 1
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 33 7 33
Flash Dont Walk (s) 23 17 23 17
Dual Entry Yes Yes Yes Yes No Yes Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 112 69 56 0 106 69 59 0
End Time (s) 0 112 69 56 0 106 69 59
Yield/Force Off (s) 116 105 65 50 116 99 65 53
Yield/Force Off 170(s) 116 82 65 33 116 76 65 36
Local Start Time (s) 112 69 56 0 106 69 59 0
Local Yield (s) 116 105 65 50 116 99 65 53
Local Yield 170(s) 116 82 65 33 116 76 65 36

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 115
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green

Splits and Phases:     1: 68th Street/68th Street  & Camelback Road
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Queues
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 78 1202 141 1056 218 313 180 51 195 41
v/c Ratio 0.34 0.56 0.60 0.45 0.41 0.53 0.29 0.39 0.74 0.13
Control Delay 22.6 26.6 57.8 38.5 32.0 37.9 7.5 36.4 65.6 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.6 26.6 57.8 38.5 32.0 37.9 7.5 36.4 65.6 0.9
Queue Length 50th (ft) 29 252 75 262 112 199 9 24 147 0
Queue Length 95th (ft) 53 299 114 299 179 299 63 51 215 0
Internal Link Dist (ft) 470 1166 612 237
Turn Bay Length (ft) 200 225 140 140 165 180
Base Capacity (vph) 251 2162 268 2342 530 592 615 132 465 470
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.56 0.53 0.45 0.41 0.53 0.29 0.39 0.42 0.09

Intersection Summary
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HCM 2010 TWSC
2: 68th Street & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 2 322 9 9 266
Future Vol, veh/h 2 2 322 9 9 266
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 81 81 81 81 81 81
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 2 2 398 11 11 328
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 754 403 0 0 409 0
          Stage 1 403 - - - - -
          Stage 2 351 - - - - -
Critical Hdwy 7.12 6.22 - - 4.12 -
Critical Hdwy Stg 1 6.12 - - - - -
Critical Hdwy Stg 2 6.12 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 326 647 - - 1150 -
          Stage 1 624 - - - - -
          Stage 2 666 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 324 647 - - 1150 -
Mov Cap-2 Maneuver 324 - - - - -
          Stage 1 624 - - - - -
          Stage 2 660 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.4 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 432 1150 -
HCM Lane V/C Ratio - - 0.011 0.01 -
HCM Control Delay (s) - - 13.4 8.2 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 2010 Signalized Intersection Summary
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 3 4 9 1 2 20 413 30 14 936 36
Future Volume (veh/h) 8 3 4 9 1 2 20 413 30 14 936 36
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 9 3 5 10 1 2 23 469 34 16 1064 41
Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 68 13 14 108 18 35 484 3073 1375 817 4416 1375
Arrive On Green 0.03 0.03 0.03 0.03 0.03 0.03 0.87 0.87 0.87 0.87 0.87 0.87
Sat Flow, veh/h 693 407 458 1402 556 1111 508 3539 1583 892 5085 1583
Grp Volume(v), veh/h 17 0 0 10 0 3 23 469 34 16 1064 41
Grp Sat Flow(s),veh/h/ln 1558 0 0 1402 0 1667 508 1770 1583 892 1695 1583
Q Serve(g_s), s 0.7 0.0 0.0 0.0 0.0 0.2 0.9 2.4 0.3 0.3 4.2 0.4
Cycle Q Clear(g_c), s 1.2 0.0 0.0 0.7 0.0 0.2 5.1 2.4 0.3 2.7 4.2 0.4
Prop In Lane 0.53 0.29 1.00 0.67 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 95 0 0 108 0 53 484 3073 1375 817 4416 1375
V/C Ratio(X) 0.18 0.00 0.00 0.09 0.00 0.06 0.05 0.15 0.02 0.02 0.24 0.03
Avail Cap(c_a), veh/h 377 0 0 367 0 361 484 3073 1375 817 4416 1375
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.95 0.95 0.95 1.00 1.00 1.00
Uniform Delay (d), s/veh 56.8 0.0 0.0 56.6 0.0 56.4 1.7 1.2 1.1 1.4 1.3 1.1
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.1 0.0 0.2 0.2 0.1 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 0.3 0.0 0.1 0.2 1.2 0.2 0.1 1.9 0.2
LnGrp Delay(d),s/veh 57.2 0.0 0.0 56.7 0.0 56.5 1.9 1.3 1.1 1.5 1.4 1.1
LnGrp LOS E E E A A A A A A
Approach Vol, veh/h 17 13 526 1121
Approach Delay, s/veh 57.2 56.7 1.3 1.4
Approach LOS E E A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 110.2 9.8 110.2 9.8
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 82 26.0 * 82 26.0
Max Q Clear Time (g_c+I1), s 7.1 3.2 6.2 2.7
Green Ext Time (p_c), s 2.4 0.0 2.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 2.4
HCM 2010 LOS A

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 2 4 6 8
Movement NBTL EBTL SBTL WBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None C-Max None
Maximum Split (s) 88 32 88 32
Maximum Split (%) 73.3% 26.7% 73.3% 26.7%
Minimum Split (s) 39 31.4 39 31.1
Yellow Time (s) 4.1 3 4.1 3
All-Red Time (s) 1.9 3 1.9 3
Minimum Initial (s) 10 6 10 6
Vehicle Extension (s) 0.2 2 0.2 2
Minimum Gap (s) 3 3 3 3
Time Before Reduce (s) 0 0 0 0
Time To Reduce (s) 0 0 0 0
Walk Time (s) 17 6 17 6
Flash Dont Walk (s) 13 19 13 19
Dual Entry Yes Yes Yes Yes
Inhibit Max Yes Yes Yes Yes
Start Time (s) 0 88 0 88
End Time (s) 88 0 88 0
Yield/Force Off (s) 82 114 82 114
Yield/Force Off 170(s) 69 95 69 95
Local Start Time (s) 0 88 0 88
Local Yield (s) 82 114 82 114
Local Yield 170(s) 69 95 69 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Splits and Phases:     3: Goldwater Boulevard & Scottsdale Fashion Square
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Queues
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 17 10 3 23 469 34 16 1064 41
v/c Ratio 0.17 0.10 0.03 0.05 0.14 0.02 0.02 0.22 0.03
Control Delay 46.8 56.1 41.7 1.8 1.2 0.8 1.3 1.0 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.8 56.1 41.7 1.8 1.2 0.8 1.3 1.0 0.5
Queue Length 50th (ft) 9 8 1 0 0 0 0 0 0
Queue Length 95th (ft) 33 25 11 m7 40 m5 5 53 4
Internal Link Dist (ft) 275 60 1010 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 391 403 364 449 3316 1486 843 4765 1486
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.02 0.01 0.05 0.14 0.02 0.02 0.22 0.03

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
4: Goldwater Boulevard & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 68 0 0 423 0 870
Future Vol, veh/h 68 0 0 423 0 870
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 78 0 0 486 0 1000
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 400 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 400 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 611 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 591 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 611 - - - - -
Mov Cap-2 Maneuver 611 - - - - -
          Stage 1 - - - - - -
          Stage 2 591 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.8 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 611 -
HCM Lane V/C Ratio - 0.128 -
HCM Control Delay (s) - 11.8 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0.4 -
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HCM 2010 TWSC
5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 22 399 2 27 31 15 0 1 12 20 0 37
Future Vol, veh/h 22 399 2 27 31 15 0 1 12 20 0 37
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 83 83 83 83 83 83 83 83 83 83 83 83
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 27 481 2 33 37 18 0 1 14 24 0 45
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 55 0 0 483 0 0 619 655 242 405 647 28
          Stage 1 - - - - - - 535 535 - 111 111 -
          Stage 2 - - - - - - 84 120 - 294 536 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1548 - - 1076 - - 373 384 759 530 388 1041
          Stage 1 - - - - - - 497 522 - 882 803 -
          Stage 2 - - - - - - 915 796 - 690 522 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1548 - - 1076 - - 344 366 759 500 370 1041
Mov Cap-2 Maneuver - - - - - - 344 366 - 500 370 -
          Stage 1 - - - - - - 488 513 - 867 778 -
          Stage 2 - - - - - - 849 772 - 663 513 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 3.1 10.3 10
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) - 701 1548 - - 1076 - - 500 1041
HCM Lane V/C Ratio - 0.022 0.017 - - 0.03 - - 0.048 0.043
HCM Control Delay (s) 0 10.3 7.4 - - 8.4 - - 12.6 8.6
HCM Lane LOS A B A - - A - - B A
HCM 95th %tile Q(veh) - 0.1 0.1 - - 0.1 - - 0.2 0.1
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 398 6 30 5 2 6 29 957 20 17 791 42
Future Volume (vph) 398 6 30 5 2 6 29 957 20 17 791 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.88 1.00 0.88 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1631 1770 1645 1770 5070 1770 5047
Flt Permitted 0.75 1.00 1.00 1.00 0.27 1.00 0.22 1.00
Satd. Flow (perm) 2717 1631 1863 1645 497 5070 403 5047
Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Adj. Flow (vph) 457 7 34 6 2 7 33 1100 23 20 909 48
RTOR Reduction (vph) 0 27 0 0 7 0 0 2 0 0 5 0
Lane Group Flow (vph) 457 14 0 6 2 0 33 1121 0 20 952 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 24.9 24.9 3.2 3.2 73.9 73.9 73.9 73.9
Effective Green, g (s) 24.9 24.9 3.2 3.2 73.9 73.9 73.9 73.9
Actuated g/C Ratio 0.21 0.21 0.03 0.03 0.62 0.62 0.62 0.62
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 563 338 49 43 306 3122 248 3108
v/s Ratio Prot 0.01 0.00 c0.22 0.19
v/s Ratio Perm c0.17 c0.00 0.07 0.05
v/c Ratio 0.81 0.04 0.12 0.05 0.11 0.36 0.08 0.31
Uniform Delay, d1 45.3 38.0 57.0 56.9 9.5 11.4 9.3 10.9
Progression Factor 1.04 1.31 1.00 1.00 1.63 1.29 1.00 1.00
Incremental Delay, d2 8.7 0.1 1.1 0.5 0.7 0.3 0.6 0.3
Delay (s) 56.0 50.0 58.2 57.4 16.1 15.0 10.0 11.2
Level of Service E D E E B B A B
Approach Delay (s) 55.5 57.7 15.0 11.1
Approach LOS E E B B

Intersection Summary
HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 79 15 26
Maximum Split (%) 65.8% 12.5% 21.7%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 8
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 79 94
End Time (s) 79 94 0
Yield/Force Off (s) 73 88 114
Yield/Force Off 170(s) 57 69 95
Local Start Time (s) 0 79 94
Local Yield (s) 73 88 114
Local Yield 170(s) 57 69 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 457 41 6 9 33 1123 20 957
v/c Ratio 0.81 0.11 0.06 0.09 0.10 0.34 0.08 0.29
Control Delay 60.2 22.6 53.8 35.0 16.2 13.2 10.1 9.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.2 22.6 53.8 35.0 16.2 13.2 10.1 9.8
Queue Length 50th (ft) 160 4 5 2 7 88 5 103
Queue Length 95th (ft) #277 35 18 18 m35 228 17 140
Internal Link Dist (ft) 504 150 1290 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 563 364 139 129 321 3277 259 3264
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.11 0.04 0.07 0.10 0.34 0.08 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 118 503 145 62 529 126 138 480 29 130 503 81
Future Volume (veh/h) 118 503 145 62 529 126 138 480 29 130 503 81
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 126 535 154 66 563 134 147 511 31 138 535 86
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 185 683 306 167 663 157 732 1553 94 732 1121 501
Arrive On Green 0.02 0.06 0.06 0.09 0.23 0.23 0.21 0.32 0.32 0.07 0.10 0.10
Sat Flow, veh/h 3442 3539 1583 1774 2840 674 3442 4906 295 3442 3539 1583
Grp Volume(v), veh/h 126 535 154 66 350 347 147 352 190 138 535 86
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1744 1721 1695 1811 1721 1770 1583
Q Serve(g_s), s 4.4 17.9 11.3 4.2 22.7 22.8 4.2 9.5 9.6 4.5 17.1 5.9
Cycle Q Clear(g_c), s 4.4 17.9 11.3 4.2 22.7 22.8 4.2 9.5 9.6 4.5 17.1 5.9
Prop In Lane 1.00 1.00 1.00 0.39 1.00 0.16 1.00 1.00
Lane Grp Cap(c), veh/h 185 683 306 167 413 407 732 1074 573 732 1121 501
V/C Ratio(X) 0.68 0.78 0.50 0.40 0.85 0.85 0.20 0.33 0.33 0.19 0.48 0.17
Avail Cap(c_a), veh/h 287 944 422 192 516 509 732 1074 573 732 1121 501
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 57.9 53.7 50.6 51.1 44.0 44.0 38.8 31.3 31.3 46.0 44.4 39.4
Incr Delay (d2), s/veh 4.0 2.7 1.2 1.5 10.4 11.0 0.1 0.8 1.5 0.1 1.4 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.2 9.0 5.1 2.1 12.3 12.2 2.0 4.6 5.1 2.2 8.6 2.7
LnGrp Delay(d),s/veh 61.9 56.4 51.8 52.6 54.4 55.0 39.0 32.1 32.9 46.1 45.8 40.1
LnGrp LOS E E D D D D D C C D D D
Approach Vol, veh/h 815 763 689 759
Approach Delay, s/veh 56.4 54.5 33.8 45.2
Approach LOS E D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.5 45.0 15.3 30.2 29.5 45.0 10.5 35.0
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 15 38.0 13.0 32.0 * 15 38.0 10.0 35.0
Max Q Clear Time (g_c+I1), s 6.5 11.6 6.2 19.9 6.2 19.1 6.4 24.8
Green Ext Time (p_c), s 0.6 3.6 0.3 3.3 0.6 3.8 0.2 3.2

Intersection Summary
HCM 2010 Ctrl Delay 48.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 19 45 17 39 19 45 14 42
Maximum Split (%) 15.8% 37.5% 14.2% 32.5% 15.8% 37.5% 11.7% 35.0%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 5 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 95 50 33 114 95 50 36 114
End Time (s) 114 95 50 33 114 95 50 36
Yield/Force Off (s) 110 88 46 26 110 88 46 29
Yield/Force Off 170(s) 110 77 46 15 110 77 46 18
Local Start Time (s) 45 0 103 64 45 0 106 64
Local Yield (s) 60 38 116 96 60 38 116 99
Local Yield 170(s) 60 27 116 85 60 27 116 88

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 50 (42%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road
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Queues
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 126 535 154 66 697 147 542 138 535 86
v/c Ratio 0.48 0.64 0.31 0.34 0.79 0.49 0.27 0.46 0.38 0.12
Control Delay 71.6 37.9 22.8 53.4 47.4 57.4 25.6 49.7 18.9 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.6 37.9 22.8 53.4 47.4 57.4 25.6 49.7 18.9 4.5
Queue Length 50th (ft) 54 234 87 47 257 56 101 54 153 10
Queue Length 95th (ft) 87 292 154 93 305 88 149 88 231 52
Internal Link Dist (ft) 1321 647 577 1290
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 290 958 541 213 1028 429 2027 429 1420 700
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.56 0.28 0.31 0.68 0.34 0.27 0.32 0.38 0.12

Intersection Summary
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 171 781 130 39 612 31 119 149 33 15 366 423
Future Volume (veh/h) 171 781 130 39 612 31 119 149 33 15 366 423
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 174 797 133 40 624 32 121 152 34 15 373 432
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 3 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 454 1653 515 413 1611 82 177 1150 515 177 1653 515
Arrive On Green 0.13 0.32 0.32 0.04 0.11 0.11 0.05 0.32 0.32 0.03 0.22 0.22
Sat Flow, veh/h 1774 5085 1583 1774 4955 253 3442 3539 1583 3442 5085 1583
Grp Volume(v), veh/h 174 797 133 40 426 230 121 152 34 15 373 432
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1818 1721 1770 1583 1721 1695 1583
Q Serve(g_s), s 0.0 15.1 7.4 0.0 14.0 14.1 4.1 3.6 1.8 0.5 7.2 31.3
Cycle Q Clear(g_c), s 0.0 15.1 7.4 0.0 14.0 14.1 4.1 3.6 1.8 0.5 7.2 31.3
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 454 1653 515 413 1102 591 177 1150 515 177 1653 515
V/C Ratio(X) 0.38 0.48 0.26 0.10 0.39 0.39 0.68 0.13 0.07 0.08 0.23 0.84
Avail Cap(c_a), veh/h 454 1653 515 413 1102 591 315 1150 515 315 1653 515
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 0.84 0.84 0.84 0.67 0.67 0.67 1.00 1.00 1.00 0.98 0.98 0.98
Uniform Delay (d), s/veh 33.8 32.4 29.8 31.9 42.4 42.5 55.9 28.6 27.9 55.2 34.5 43.9
Incr Delay (d2), s/veh 0.4 0.9 1.0 0.1 0.7 1.3 4.5 0.2 0.2 0.2 0.3 14.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 7.1 3.4 1.1 6.7 7.4 2.1 1.8 0.8 0.2 3.5 15.9
LnGrp Delay(d),s/veh 34.3 33.3 30.9 32.0 43.1 43.8 60.5 28.8 28.2 55.4 34.8 58.9
LnGrp LOS C C C C D D E C C E C E
Approach Vol, veh/h 1104 696 307 820
Approach Delay, s/veh 33.1 42.7 41.2 47.9
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.8 45.0 10.2 45.0 19.8 45.0 10.2 45.0
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 11.0 39.0 11.0 39.0 11.0 39.0 11.0 39.0
Max Q Clear Time (g_c+I1), s 2.0 17.1 6.1 33.3 2.0 16.1 2.5 5.6
Green Ext Time (p_c), s 0.4 6.3 0.2 2.0 0.4 4.4 0.2 1.1

Intersection Summary
HCM 2010 Ctrl Delay 40.4
HCM 2010 LOS D
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Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None Max
Maximum Split (s) 15 45 15 45 15 45 15 45
Maximum Split (%) 12.5% 37.5% 12.5% 37.5% 12.5% 37.5% 12.5% 37.5%
Minimum Split (s) 9.5 24 9.5 24 9.5 24 9.5 24
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 89 44 29 104 89 44 29 104
End Time (s) 104 89 44 29 104 89 44 29
Yield/Force Off (s) 100 83 40 23 100 83 40 23
Yield/Force Off 170(s) 100 72 40 12 100 72 40 12
Local Start Time (s) 45 0 105 60 45 0 105 60
Local Yield (s) 56 39 116 99 56 39 116 99
Local Yield 170(s) 56 28 116 88 56 28 116 88

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 70
Offset: 44 (37%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 174 797 133 40 656 121 152 34 15 373 432
v/c Ratio 0.55 0.44 0.21 0.15 0.38 0.45 0.10 0.05 0.07 0.20 0.57
Control Delay 28.7 15.9 4.3 21.0 23.2 58.1 22.7 0.1 50.7 26.8 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.7 15.9 4.3 21.0 23.2 58.1 22.7 0.1 50.7 26.8 13.0
Queue Length 50th (ft) 79 190 28 24 185 46 32 0 5 71 81
Queue Length 95th (ft) 136 240 52 m34 228 77 67 0 17 100 154
Internal Link Dist (ft) 1166 1321 630 1010
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 380 1803 629 328 1714 314 1502 729 314 1844 756
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.44 0.21 0.12 0.38 0.39 0.10 0.05 0.05 0.20 0.57

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 89 1028 176 218 1224 65 175 299 177 77 215 63
Future Volume (veh/h) 89 1028 176 218 1224 65 175 299 177 77 215 63
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 96 1105 189 234 1316 70 188 322 190 83 231 68
Adj No. of Lanes 1 3 0 1 3 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 293 1859 318 367 2225 118 312 466 396 117 268 228
Arrive On Green 0.09 0.43 0.43 0.04 0.15 0.15 0.14 0.25 0.25 0.03 0.14 0.14
Sat Flow, veh/h 1774 4374 748 1774 4944 263 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 96 856 438 234 902 484 188 322 190 83 231 68
Grp Sat Flow(s),veh/h/ln 1774 1695 1731 1774 1695 1816 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 0.0 23.3 23.3 4.7 29.8 29.8 7.2 18.8 12.3 1.4 14.5 4.6
Cycle Q Clear(g_c), s 0.0 23.3 23.3 4.7 29.8 29.8 7.2 18.8 12.3 1.4 14.5 4.6
Prop In Lane 1.00 0.43 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 293 1441 736 367 1526 817 312 466 396 117 268 228
V/C Ratio(X) 0.33 0.59 0.59 0.64 0.59 0.59 0.60 0.69 0.48 0.71 0.86 0.30
Avail Cap(c_a), veh/h 293 1441 736 367 1526 817 312 466 396 149 466 396
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.8 26.5 26.6 45.8 40.8 40.8 46.4 40.8 38.4 56.4 50.2 45.9
Incr Delay (d2), s/veh 0.2 1.8 3.5 1.9 1.1 2.1 3.2 8.2 4.1 6.6 3.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 11.2 11.9 7.8 14.2 15.5 6.0 10.7 5.8 2.9 7.7 2.0
LnGrp Delay(d),s/veh 42.1 28.4 30.1 47.7 41.9 42.9 49.6 49.0 42.5 63.0 53.3 46.2
LnGrp LOS D C C D D D D D D E D D
Approach Vol, veh/h 1390 1620 700 382
Approach Delay, s/veh 29.8 43.1 47.4 54.2
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.9 37.0 18.1 57.0 20.6 24.3 15.1 60.0
Change Period (Y+Rc), s * 4 7.0 * 4 6.0 * 4 7.0 * 4 6.0
Max Green Setting (Gmax), s * 6 30.0 * 12 51.0 * 6 30.0 * 9 54.0
Max Q Clear Time (g_c+I1), s 3.4 20.8 6.7 25.3 9.2 16.5 2.0 31.8
Green Ext Time (p_c), s 0.1 0.6 0.1 3.1 0.0 0.7 0.1 3.3

Intersection Summary
HCM 2010 Ctrl Delay 40.3
HCM 2010 LOS D

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBTL WBL EBTL NBL SBTL EBL WBTL
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None C-Max None None None C-Max
Maximum Split (s) 10 37 16 57 10 37 13 60
Maximum Split (%) 8.3% 30.8% 13.3% 47.5% 8.3% 30.8% 10.8% 50.0%
Minimum Split (s) 8 37 8 56 9.5 37 8 56
Yellow Time (s) 3 4.2 3 4.2 3 4.2 3 4.2
All-Red Time (s) 1 2.8 1 1.8 1 2.8 1 1.8
Minimum Initial (s) 4 8 4 10 4 8 4 10
Vehicle Extension (s) 2 1 1 1 3 2 1 1
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 33 7 33
Flash Dont Walk (s) 23 17 23 17
Dual Entry Yes Yes Yes Yes No Yes Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 86 49 33 96 86 49 36 96
End Time (s) 96 86 49 33 96 86 49 36
Yield/Force Off (s) 92 79 45 27 92 79 45 30
Yield/Force Off 170(s) 92 56 45 10 92 56 45 13
Local Start Time (s) 110 73 57 0 110 73 60 0
Local Yield (s) 116 103 69 51 116 103 69 54
Local Yield 170(s) 116 80 69 34 116 80 69 37

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 115
Offset: 96 (80%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green

Splits and Phases:     1: 68th Street/68th Street  & Camelback Road
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Queues
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 96 1294 234 1386 188 322 190 83 231 68
v/c Ratio 0.46 0.58 0.84 0.58 0.46 0.66 0.36 0.56 0.77 0.20
Control Delay 31.5 25.7 35.1 24.7 38.0 47.4 11.0 50.7 65.0 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.5 25.7 35.1 24.7 38.0 47.4 11.0 50.7 65.0 4.2
Queue Length 50th (ft) 31 268 36 226 105 227 20 43 174 0
Queue Length 95th (ft) 56 317 m#179 297 166 332 82 81 246 17
Internal Link Dist (ft) 470 1166 612 237
Turn Bay Length (ft) 200 225 140 140 165 180
Base Capacity (vph) 232 2239 301 2383 408 490 531 160 465 470
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.58 0.78 0.58 0.46 0.66 0.36 0.52 0.50 0.14

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
2: 68th Street & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 23 32 430 23 14 214
Future Vol, veh/h 23 32 430 23 14 214
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 25 35 473 25 15 235
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 751 485 0 0 498 0
          Stage 1 485 - - - - -
          Stage 2 266 - - - - -
Critical Hdwy 7.12 6.22 - - 4.12 -
Critical Hdwy Stg 1 6.12 - - - - -
Critical Hdwy Stg 2 6.12 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 327 582 - - 1066 -
          Stage 1 563 - - - - -
          Stage 2 739 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 323 582 - - 1066 -
Mov Cap-2 Maneuver 323 - - - - -
          Stage 1 563 - - - - -
          Stage 2 729 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.6 0 0.5
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 436 1066 -
HCM Lane V/C Ratio - - 0.139 0.014 -
HCM Control Delay (s) - - 14.6 8.4 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.5 0 -
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HCM 2010 Signalized Intersection Summary
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 65 8 64 66 11 22 35 544 69 28 936 27
Future Volume (veh/h) 65 8 64 66 11 22 35 544 69 28 936 27
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 71 9 70 72 12 24 38 591 75 30 1017 29
Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 21 85 194 71 142 444 2734 1223 652 3928 1223
Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 1.00 1.00 1.00 0.77 0.77 0.77
Sat Flow, veh/h 597 165 667 1314 556 1111 537 3539 1583 767 5085 1583
Grp Volume(v), veh/h 150 0 0 72 0 36 38 591 75 30 1017 29
Grp Sat Flow(s),veh/h/ln 1428 0 0 1314 0 1667 537 1770 1583 767 1695 1583
Q Serve(g_s), s 10.1 0.0 0.0 0.0 0.0 2.3 0.7 0.0 0.0 1.1 6.8 0.5
Cycle Q Clear(g_c), s 12.4 0.0 0.0 8.2 0.0 2.3 7.5 0.0 0.0 1.1 6.8 0.5
Prop In Lane 0.47 0.47 1.00 0.67 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 226 0 0 194 0 213 444 2734 1223 652 3928 1223
V/C Ratio(X) 0.66 0.00 0.00 0.37 0.00 0.17 0.09 0.22 0.06 0.05 0.26 0.02
Avail Cap(c_a), veh/h 582 0 0 508 0 611 444 2734 1223 652 3928 1223
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.3 0.0 0.0 49.3 0.0 46.7 0.3 0.0 0.0 3.2 3.9 3.2
Incr Delay (d2), s/veh 1.2 0.0 0.0 0.4 0.0 0.1 0.3 0.1 0.1 0.1 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 0.0 0.0 2.3 0.0 1.1 0.1 0.0 0.0 0.3 3.2 0.2
LnGrp Delay(d),s/veh 52.5 0.0 0.0 49.7 0.0 46.8 0.5 0.1 0.1 3.4 4.0 3.2
LnGrp LOS D D D A A A A A A
Approach Vol, veh/h 150 108 704 1076
Approach Delay, s/veh 52.5 48.7 0.1 4.0
Approach LOS D D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 98.7 21.3 98.7 21.3
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 64 44.0 * 64 44.0
Max Q Clear Time (g_c+I1), s 9.5 14.4 8.8 10.2
Green Ext Time (p_c), s 2.6 0.9 2.6 0.9

Intersection Summary
HCM 2010 Ctrl Delay 8.6
HCM 2010 LOS A

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 2 4 6 8
Movement NBTL EBTL SBTL WBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None C-Max None
Maximum Split (s) 70 50 70 50
Maximum Split (%) 58.3% 41.7% 58.3% 41.7%
Minimum Split (s) 39 31.4 39 31.1
Yellow Time (s) 4.1 3 4.1 3
All-Red Time (s) 1.9 3 1.9 3
Minimum Initial (s) 10 6 10 6
Vehicle Extension (s) 0.2 2 0.2 2
Minimum Gap (s) 3 3 3 3
Time Before Reduce (s) 0 0 0 0
Time To Reduce (s) 0 0 0 0
Walk Time (s) 17 6 17 6
Flash Dont Walk (s) 13 19 13 19
Dual Entry Yes Yes Yes Yes
Inhibit Max Yes Yes Yes Yes
Start Time (s) 0 70 0 70
End Time (s) 70 0 70 0
Yield/Force Off (s) 64 114 64 114
Yield/Force Off 170(s) 51 95 51 95
Local Start Time (s) 0 70 0 70
Local Yield (s) 64 114 64 114
Local Yield 170(s) 51 95 51 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Splits and Phases:     3: Goldwater Boulevard & Scottsdale Fashion Square

lcastro
Date



Queues
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 150 72 36 38 591 75 30 1017 29
v/c Ratio 0.75 0.61 0.17 0.10 0.21 0.06 0.05 0.25 0.02
Control Delay 58.6 70.7 24.1 12.9 11.6 7.2 4.1 4.0 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.6 70.7 24.1 12.9 11.6 7.2 4.1 4.0 1.5
Queue Length 50th (ft) 83 54 8 20 165 13 4 63 0
Queue Length 95th (ft) 147 99 38 m35 m196 m36 15 105 8
Internal Link Dist (ft) 275 60 1011 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 557 381 629 392 2783 1260 628 3999 1251
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.27 0.19 0.06 0.10 0.21 0.06 0.05 0.25 0.02

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
4: Goldwater Boulevard & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 144 0 0 631 0 858
Future Vol, veh/h 144 0 0 631 0 858
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 162 0 0 709 0 964
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 386 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 386 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 621 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 601 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 621 - - - - -
Mov Cap-2 Maneuver 621 - - - - -
          Stage 1 - - - - - -
          Stage 2 601 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.8 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 621 -
HCM Lane V/C Ratio - 0.261 -
HCM Control Delay (s) - 12.8 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 1 -
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HCM 2010 TWSC
5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 43 588 0 29 114 27 6 3 40 17 3 24
Future Vol, veh/h 43 588 0 29 114 27 6 3 40 17 3 24
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 49 676 0 33 131 31 7 3 46 20 3 28
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 162 0 0 676 0 0 909 1004 338 652 988 81
          Stage 1 - - - - - - 775 775 - 213 213 -
          Stage 2 - - - - - - 134 229 - 439 775 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1414 - - 911 - - 230 240 658 353 246 963
          Stage 1 - - - - - - 357 406 - 769 725 -
          Stage 2 - - - - - - 855 713 - 567 406 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1414 - - 911 - - 209 223 658 307 229 963
Mov Cap-2 Maneuver - - - - - - 209 223 - 307 229 -
          Stage 1 - - - - - - 345 392 - 742 699 -
          Stage 2 - - - - - - 796 687 - 505 392 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 1.6 13.1 13.1
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 209 579 1414 - - 911 - - 307 710
HCM Lane V/C Ratio 0.033 0.085 0.035 - - 0.037 - - 0.064 0.044
HCM Control Delay (s) 22.8 11.8 7.6 - - 9.1 - - 17.5 10.3
HCM Lane LOS C B A - - A - - C B
HCM 95th %tile Q(veh) 0.1 0.3 0.1 - - 0.1 - - 0.2 0.1
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/12/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 621 4 33 12 13 22 46 1126 11 8 969 111
Future Volume (vph) 621 4 33 12 13 22 46 1126 11 8 969 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.86 1.00 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1611 1770 1688 1770 5078 1770 5007
Flt Permitted 0.73 1.00 0.65 1.00 0.19 1.00 0.17 1.00
Satd. Flow (perm) 2642 1611 1202 1688 353 5078 324 5007
Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Adj. Flow (vph) 698 4 37 13 15 25 52 1265 12 9 1089 125
RTOR Reduction (vph) 0 30 0 0 24 0 0 1 0 0 12 0
Lane Group Flow (vph) 698 11 0 13 16 0 52 1276 0 9 1202 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 24.0 24.0 6.2 6.2 71.8 71.8 71.8 71.8
Effective Green, g (s) 24.0 24.0 6.2 6.2 71.8 71.8 71.8 71.8
Actuated g/C Ratio 0.20 0.20 0.05 0.05 0.60 0.60 0.60 0.60
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 528 322 62 87 211 3038 193 2995
v/s Ratio Prot 0.01 0.01 c0.25 0.24
v/s Ratio Perm c0.26 c0.01 0.15 0.03
v/c Ratio 1.32 0.04 0.21 0.19 0.25 0.42 0.05 0.40
Uniform Delay, d1 48.0 38.7 54.6 54.5 11.4 12.9 10.0 12.7
Progression Factor 1.25 1.85 1.00 1.00 0.97 1.20 1.00 1.00
Incremental Delay, d2 157.6 0.0 1.7 1.0 2.5 0.4 0.5 0.4
Delay (s) 217.7 71.5 56.2 55.5 13.5 15.9 10.4 13.1
Level of Service F E E E B B B B
Approach Delay (s) 209.6 55.7 15.8 13.1
Approach LOS F E B B

Intersection Summary
HCM 2000 Control Delay 58.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/12/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 79 15 26
Maximum Split (%) 65.8% 12.5% 21.7%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 6
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 79 94
End Time (s) 79 94 0
Yield/Force Off (s) 73 88 114
Yield/Force Off 170(s) 57 69 95
Local Start Time (s) 0 79 94
Local Yield (s) 73 88 114
Local Yield 170(s) 57 69 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/12/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 698 41 13 40 52 1277 9 1214
v/c Ratio 1.32 0.12 0.18 0.31 0.24 0.41 0.05 0.40
Control Delay 202.4 28.9 58.2 34.2 13.8 15.2 10.4 12.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 202.4 28.9 58.2 34.2 13.8 15.2 10.4 12.3
Queue Length 50th (ft) ~387 8 10 11 23 310 3 162
Queue Length 95th (ft) #519 39 30 46 m59 324 10 190
Internal Link Dist (ft) 504 150 1288 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 528 351 90 149 214 3091 197 3058
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.32 0.12 0.14 0.27 0.24 0.41 0.05 0.40

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 249 526 228 81 500 146 294 700 90 268 574 221
Future Volume (veh/h) 249 526 228 81 500 146 294 700 90 268 574 221
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 262 554 240 85 526 154 309 737 95 282 604 233
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 321 680 304 225 610 178 795 1259 161 764 944 422
Arrive On Green 0.19 0.38 0.38 0.13 0.23 0.23 0.23 0.28 0.28 0.07 0.09 0.09
Sat Flow, veh/h 3442 3539 1583 1774 2705 788 3442 4566 584 3442 3539 1583
Grp Volume(v), veh/h 262 554 240 85 343 337 309 546 286 282 604 233
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1724 1721 1695 1760 1721 1770 1583
Q Serve(g_s), s 8.8 16.8 16.1 5.3 22.4 22.6 9.1 16.7 16.9 9.4 19.8 16.9
Cycle Q Clear(g_c), s 8.8 16.8 16.1 5.3 22.4 22.6 9.1 16.7 16.9 9.4 19.8 16.9
Prop In Lane 1.00 1.00 1.00 0.46 1.00 0.33 1.00 1.00
Lane Grp Cap(c), veh/h 321 680 304 225 399 389 795 935 485 764 944 422
V/C Ratio(X) 0.82 0.81 0.79 0.38 0.86 0.87 0.39 0.58 0.59 0.37 0.64 0.55
Avail Cap(c_a), veh/h 459 1038 464 225 472 460 795 935 485 764 944 422
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00 0.90 0.90 0.90
Uniform Delay (d), s/veh 47.8 35.0 34.8 48.1 44.6 44.7 39.0 37.5 37.6 47.6 49.2 47.8
Incr Delay (d2), s/veh 6.5 2.6 4.4 1.0 13.1 14.0 0.3 2.7 5.2 0.3 3.0 4.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.4 8.4 7.3 2.7 12.4 12.3 4.4 8.2 8.9 4.5 10.1 8.0
LnGrp Delay(d),s/veh 54.3 37.6 39.2 49.1 57.7 58.7 39.3 40.2 42.8 47.9 52.2 52.5
LnGrp LOS D D D D E E D D D D D D
Approach Vol, veh/h 1056 765 1141 1119
Approach Delay, s/veh 42.1 57.2 40.6 51.2
Approach LOS D E D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 30.6 40.1 19.2 30.1 31.7 39.0 15.2 34.1
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 17 33.1 12.8 35.2 * 18 32.0 16.0 32.0
Max Q Clear Time (g_c+I1), s 11.4 18.9 7.3 18.8 11.1 21.8 10.8 24.6
Green Ext Time (p_c), s 1.2 4.7 0.6 4.2 1.3 3.6 0.4 2.5

Intersection Summary
HCM 2010 Ctrl Delay 47.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 20.9 40.1 16.8 42.2 22 39 20 39
Maximum Split (%) 17.4% 33.4% 14.0% 35.2% 18.3% 32.5% 16.7% 32.5%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 2 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 18.1 98 81.2 39 17 98 78 39
End Time (s) 39 18.1 98 81.2 39 17 98 78
Yield/Force Off (s) 35 11.1 94 74.2 35 10 94 71
Yield/Force Off 170(s) 35 0.1 94 63.2 35 119 94 60
Local Start Time (s) 40.1 0 103.2 61 39 0 100 61
Local Yield (s) 57 33.1 116 96.2 57 32 116 93
Local Yield 170(s) 57 22.1 116 85.2 57 21 116 82

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 98 (82%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road
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Queues
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 262 554 240 85 680 309 832 282 604 233
v/c Ratio 0.66 0.63 0.42 0.40 0.81 0.69 0.49 0.67 0.51 0.34
Control Delay 46.2 15.6 4.0 53.4 49.4 57.9 33.1 75.8 52.2 27.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.2 15.6 4.0 53.4 49.4 57.9 33.1 75.8 52.2 27.7
Queue Length 50th (ft) 111 137 18 60 248 119 186 95 261 88
Queue Length 95th (ft) 152 181 23 114 312 164 246 149 318 174
Internal Link Dist (ft) 1329 616 511 1288
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 457 1050 638 232 934 514 1715 483 1173 680
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.53 0.38 0.37 0.73 0.60 0.49 0.58 0.51 0.34

Intersection Summary
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 242 899 158 48 876 70 257 276 90 61 428 460
Future Volume (veh/h) 242 899 158 48 876 70 257 276 90 61 428 460
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 257 956 168 51 932 74 273 294 96 65 455 489
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 3 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 333 1483 462 358 1402 111 328 387 173 1071 1653 515
Arrive On Green 0.24 0.58 0.58 0.04 0.10 0.10 0.10 0.11 0.11 0.10 0.11 0.11
Sat Flow, veh/h 1774 5085 1583 1774 4805 381 3442 3539 1583 3442 5085 1583
Grp Volume(v), veh/h 257 956 168 51 657 349 273 294 96 65 455 489
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1796 1721 1770 1583 1721 1695 1583
Q Serve(g_s), s 7.3 15.1 6.7 0.0 22.4 22.5 9.4 9.7 6.9 2.0 9.9 36.8
Cycle Q Clear(g_c), s 7.3 15.1 6.7 0.0 22.4 22.5 9.4 9.7 6.9 2.0 9.9 36.8
Prop In Lane 1.00 1.00 1.00 0.21 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 333 1483 462 358 989 524 328 387 173 1071 1653 515
V/C Ratio(X) 0.77 0.64 0.36 0.14 0.66 0.67 0.83 0.76 0.55 0.06 0.28 0.95
Avail Cap(c_a), veh/h 333 1483 462 358 989 524 430 1150 515 1071 1653 515
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.82 0.82 0.82 0.66 0.66 0.66 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 39.6 20.8 19.1 37.5 48.6 48.6 53.3 51.9 50.7 38.0 40.6 52.6
Incr Delay (d2), s/veh 8.0 1.8 1.8 0.0 2.3 4.4 8.0 1.2 1.0 0.0 0.4 28.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.2 7.1 3.1 1.5 10.9 11.9 4.8 4.8 3.1 1.0 4.7 20.2
LnGrp Delay(d),s/veh 47.6 22.6 20.9 37.5 50.9 53.0 61.4 53.1 51.7 38.0 41.0 81.1
LnGrp LOS D C C D D D E D D D D F
Approach Vol, veh/h 1381 1057 663 1009
Approach Delay, s/veh 27.1 50.9 56.3 60.2
Approach LOS C D E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 18.6 41.0 15.4 45.0 18.6 41.0 41.3 19.1
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 11.0 35.0 15.0 39.0 11.0 35.0 15.0 39.0
Max Q Clear Time (g_c+I1), s 2.0 17.1 11.4 38.8 9.3 24.5 4.0 11.7
Green Ext Time (p_c), s 0.1 2.8 0.1 0.1 0.0 2.2 0.2 1.4

Intersection Summary
HCM 2010 Ctrl Delay 46.1
HCM 2010 LOS D
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Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None None
Maximum Split (s) 15 41 19 45 15 41 19 45
Maximum Split (%) 12.5% 34.2% 15.8% 37.5% 12.5% 34.2% 15.8% 37.5%
Minimum Split (s) 8 36 8 36 8 36 8 36
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 1 1 1 3 1 1 1 2
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s)
Flash Dont Walk (s)
Dual Entry Yes No Yes No No Yes Yes No
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 41 0 101 56 41 0 101 56
End Time (s) 56 41 0 101 56 41 0 101
Yield/Force Off (s) 52 35 116 95 52 35 116 95
Yield/Force Off 170(s) 52 35 116 95 52 35 116 95
Local Start Time (s) 41 0 101 56 41 0 101 56
Local Yield (s) 52 35 116 95 52 35 116 95
Local Yield 170(s) 52 35 116 95 52 35 116 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 257 956 168 51 1006 273 294 96 65 455 489
v/c Ratio 0.98 0.56 0.28 0.20 0.64 0.76 0.43 0.25 0.08 0.28 0.74
Control Delay 73.8 17.2 2.8 45.2 52.3 66.2 48.1 9.8 40.2 35.3 33.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.8 17.2 2.8 45.2 52.3 66.2 48.1 9.8 40.2 35.3 33.1
Queue Length 50th (ft) 119 91 5 34 303 107 116 0 19 104 219
Queue Length 95th (ft) #305 110 13 m54 335 151 156 45 44 140 373
Internal Link Dist (ft) 1166 1329 570 1011
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 263 1714 603 271 1577 429 1226 613 925 1652 662
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.56 0.28 0.19 0.64 0.64 0.24 0.16 0.07 0.28 0.74

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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ATTACHMENT E – 5/9/17 SFS TI&MA  
YEAR 2020 NO BUILD CAPACITY ANALYSIS 
 
The Synchro outputs under Attachment E are taken directly from the Scottsdale Fashion 
Square Traffic Impact & Mitigation Analysis, dated May 9, 2017. For organizational 
purposes, the intersections for the Scottsdale Fashion Square – Caesars Republic Traffic 
Impact & Mitigation Analysis have been changed to: 
 

Intersection 
May 9, 2017 TI&MA 
Intersection Number 

Caesars Republic TI&MA 
Intersection Number 

Goldwater Boulevard and Camelback 
Road 

8 1 

Goldwater Boulevard and Fashion 
Square 

3 2 

Goldwater Boulevard and Highland 
Avenue 

4 3 

Highland Avenue and Site Driveway 
 

N/A 4 

Highland Avenue and Fashion 
Square/Optima Driveway 

5 5 

Scottsdale Road and Highland Avenue 
 

6 6 
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HCM 2010 Signalized Intersection Summary
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 81 1095 136 145 1025 60 224 321 184 52 200 42
Future Volume (veh/h) 81 1095 136 145 1025 60 224 321 184 52 200 42
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 90 1217 151 161 1139 67 249 357 204 58 222 47
Adj No. of Lanes 1 3 0 1 3 0 1 1 1 1 1 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 374 1948 242 328 2211 130 347 497 422 114 259 220
Arrive On Green 0.08 0.43 0.43 0.21 0.90 0.90 0.16 0.27 0.27 0.03 0.14 0.14
Sat Flow, veh/h 1774 4584 569 1774 4913 289 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 90 900 468 161 786 420 249 357 204 58 222 47
Grp Sat Flow(s),veh/h/ln 1774 1695 1762 1774 1695 1812 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 0.0 24.9 24.9 0.0 5.2 5.2 11.3 20.9 13.0 0.0 14.0 3.2
Cycle Q Clear(g_c), s 0.0 24.9 24.9 0.0 5.2 5.2 11.3 20.9 13.0 0.0 14.0 3.2
Prop In Lane 1.00 0.32 1.00 0.16 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 374 1441 749 328 1526 815 347 497 422 114 259 220
V/C Ratio(X) 0.24 0.62 0.62 0.49 0.52 0.52 0.72 0.72 0.48 0.51 0.86 0.21
Avail Cap(c_a), veh/h 374 1441 749 328 1526 815 347 497 422 178 466 396
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.77 0.77 0.77 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.8 27.0 27.0 35.8 3.6 3.6 45.8 39.9 37.0 56.4 50.5 45.8
Incr Delay (d2), s/veh 0.1 2.1 3.9 0.3 1.0 1.8 7.0 8.7 3.9 1.3 3.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.0 12.0 12.9 4.3 2.4 2.7 8.4 11.9 6.1 1.9 7.4 1.4
LnGrp Delay(d),s/veh 21.9 29.1 30.9 36.1 4.5 5.3 52.7 48.6 41.0 57.7 53.7 46.0
LnGrp LOS C C C D A A D D D E D D
Approach Vol, veh/h 1458 1367 810 327
Approach Delay, s/veh 29.2 8.5 47.9 53.3
Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.7 39.0 16.3 57.0 23.0 23.7 13.3 60.0
Change Period (Y+Rc), s * 4 7.0 * 4 6.0 * 4 7.0 * 4 6.0
Max Green Setting (Gmax), s * 8 32.0 * 8 51.0 * 10 30.0 * 5 54.0
Max Q Clear Time (g_c+I1), s 2.0 22.9 2.0 26.9 13.3 16.0 2.0 7.2
Green Ext Time (p_c), s 0.1 0.6 0.1 3.3 0.0 0.7 0.0 2.8

Intersection Summary
HCM 2010 Ctrl Delay 27.9
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBTL WBL EBTL NBL SBTL EBL WBTL
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None C-Max None None None C-Max
Maximum Split (s) 12 39 12 57 14 37 9 60
Maximum Split (%) 10.0% 32.5% 10.0% 47.5% 11.7% 30.8% 7.5% 50.0%
Minimum Split (s) 8 37 8 56 9.5 37 8 56
Yellow Time (s) 3 4.2 3 4.2 3 4.2 3 4.2
All-Red Time (s) 1 2.8 1 1.8 1 2.8 1 1.8
Minimum Initial (s) 4 8 4 10 4 8 4 10
Vehicle Extension (s) 2 1 1 1 3 2 1 1
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 33 7 33
Flash Dont Walk (s) 23 17 23 17
Dual Entry Yes Yes Yes Yes No Yes Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 108 69 57 0 106 69 60 0
End Time (s) 0 108 69 57 0 106 69 60
Yield/Force Off (s) 116 101 65 51 116 99 65 54
Yield/Force Off 170(s) 116 78 65 34 116 76 65 37
Local Start Time (s) 108 69 57 0 106 69 60 0
Local Yield (s) 116 101 65 51 116 99 65 54
Local Yield 170(s) 116 78 65 34 116 76 65 37

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 115
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green

Splits and Phases:     1: 68th Street/68th Street  & Camelback Road
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Queues
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 90 1368 161 1206 249 357 204 58 222 47
v/c Ratio 0.42 0.59 0.70 0.49 0.58 0.71 0.38 0.40 0.77 0.14
Control Delay 25.0 24.9 37.3 9.0 41.5 48.5 12.3 39.2 65.2 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 24.9 37.3 9.0 41.5 48.5 12.3 39.2 65.2 0.9
Queue Length 50th (ft) 31 282 33 98 140 250 29 29 167 0
Queue Length 95th (ft) 56 332 #130 134 213 362 95 59 238 0
Internal Link Dist (ft) 470 1166 612 237
Turn Bay Length (ft) 200 225 140 140 165 180
Base Capacity (vph) 220 2333 236 2473 428 504 540 190 465 470
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.59 0.68 0.49 0.58 0.71 0.38 0.31 0.48 0.10

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM 2010 TWSC
2: 68th Street & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 2 356 10 10 294
Future Vol, veh/h 2 2 356 10 10 294
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 0 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 2 2 396 11 11 327
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 750 401 0 0 407 0
          Stage 1 401 - - - - -
          Stage 2 349 - - - - -
Critical Hdwy 7.12 6.22 - - 4.12 -
Critical Hdwy Stg 1 6.12 - - - - -
Critical Hdwy Stg 2 6.12 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 328 649 - - 1152 -
          Stage 1 626 - - - - -
          Stage 2 667 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 326 649 - - 1152 -
Mov Cap-2 Maneuver 326 - - - - -
          Stage 1 626 - - - - -
          Stage 2 661 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.4 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 434 1152 -
HCM Lane V/C Ratio - - 0.01 0.01 -
HCM Control Delay (s) - - 13.4 8.2 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0 0 -

lcastro
Date



HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/27/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 125 534 154 66 561 134 146 509 31 138 534 86
Future Volume (veh/h) 125 534 154 66 561 134 146 509 31 138 534 86
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 139 593 171 73 623 149 162 566 34 153 593 96
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 201 767 343 177 733 175 689 1513 90 660 1062 475
Arrive On Green 0.02 0.07 0.07 0.10 0.26 0.26 0.20 0.31 0.31 0.06 0.10 0.10
Sat Flow, veh/h 3442 3539 1583 1774 2836 677 3442 4908 293 3442 3539 1583
Grp Volume(v), veh/h 139 593 171 73 388 384 162 390 210 153 593 96
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1743 1721 1695 1811 1721 1770 1583
Q Serve(g_s), s 4.8 19.8 12.5 4.6 25.0 25.1 4.7 10.8 10.9 5.1 19.2 6.7
Cycle Q Clear(g_c), s 4.8 19.8 12.5 4.6 25.0 25.1 4.7 10.8 10.9 5.1 19.2 6.7
Prop In Lane 1.00 1.00 1.00 0.39 1.00 0.16 1.00 1.00
Lane Grp Cap(c), veh/h 201 767 343 177 457 450 689 1045 558 660 1062 475
V/C Ratio(X) 0.69 0.77 0.50 0.41 0.85 0.85 0.24 0.37 0.38 0.23 0.56 0.20
Avail Cap(c_a), veh/h 315 1121 501 177 575 567 689 1045 558 660 1062 475
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95
Uniform Delay (d), s/veh 57.8 52.8 49.4 50.7 42.3 42.3 40.3 32.4 32.5 47.8 46.5 40.9
Incr Delay (d2), s/veh 3.7 1.8 1.0 1.5 9.6 9.9 0.2 1.0 1.9 0.2 2.0 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 9.9 5.6 2.3 13.4 13.3 2.3 5.2 5.7 2.4 9.7 3.1
LnGrp Delay(d),s/veh 61.5 54.6 50.4 52.2 51.8 52.2 40.5 33.5 34.4 48.0 48.5 41.8
LnGrp LOS E D D D D D D C C D D D
Approach Vol, veh/h 903 845 762 842
Approach Delay, s/veh 54.9 52.0 35.2 47.6
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 27.0 44.0 16.0 33.0 28.0 43.0 11.0 38.0
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 11 37.0 12.0 38.0 * 12 36.0 11.0 39.0
Max Q Clear Time (g_c+I1), s 7.1 12.9 6.6 21.8 6.7 21.2 6.8 27.1
Green Ext Time (p_c), s 0.4 4.0 0.3 4.2 0.5 3.8 0.2 3.9

Intersection Summary
HCM 2010 Ctrl Delay 47.9
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/27/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 15 44 16 45 16 43 15 46
Maximum Split (%) 12.5% 36.7% 13.3% 37.5% 13.3% 35.8% 12.5% 38.3%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 5 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 94 50 34 109 93 50 35 109
End Time (s) 109 94 50 34 109 93 50 35
Yield/Force Off (s) 105 87 46 27 105 86 46 28
Yield/Force Off 170(s) 105 76 46 16 105 75 46 17
Local Start Time (s) 44 0 104 59 43 0 105 59
Local Yield (s) 55 37 116 97 55 36 116 98
Local Yield 170(s) 55 26 116 86 55 25 116 87

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 50 (42%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road
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Queues
7: Scottsdale Road & Camelback Road 04/27/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 139 593 171 73 772 162 600 153 593 96
v/c Ratio 0.50 0.65 0.32 0.36 0.80 0.52 0.31 0.54 0.45 0.15
Control Delay 63.3 71.7 35.9 52.9 45.7 57.9 27.9 72.2 26.8 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.3 71.7 35.9 52.9 45.7 57.9 27.9 72.2 26.8 11.5
Queue Length 50th (ft) 41 259 88 52 283 62 119 65 210 12
Queue Length 95th (ft) 52 312 159 100 333 97 167 101 298 87
Internal Link Dist (ft) 1321 647 577 1290
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 316 1120 618 221 1134 343 1908 314 1307 653
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.53 0.28 0.33 0.68 0.47 0.31 0.49 0.45 0.15

Intersection Summary

lcastro
Date



HCM 2010 TWSC
4: Goldwater Boulevard & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 75 0 0 467 0 961
Future Vol, veh/h 75 0 0 467 0 961
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 83 0 0 519 0 1068
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 427 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 427 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 593 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 573 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 593 - - - - -
Mov Cap-2 Maneuver 593 - - - - -
          Stage 1 - - - - - -
          Stage 2 573 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.1 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 593 -
HCM Lane V/C Ratio - 0.141 -
HCM Control Delay (s) - 12.1 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0.5 -
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HCM 2010 TWSC
5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 441 2 30 34 17 0 1 13 22 0 41
Future Vol, veh/h 24 441 2 30 34 17 0 1 13 22 0 41
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 27 490 2 33 38 19 0 1 14 24 0 46
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 57 0 0 492 0 0 630 667 246 413 660 28
          Stage 1 - - - - - - 544 544 - 114 114 -
          Stage 2 - - - - - - 86 123 - 299 546 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1546 - - 1068 - - 366 378 754 523 382 1041
          Stage 1 - - - - - - 491 517 - 879 800 -
          Stage 2 - - - - - - 912 793 - 685 516 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1546 - - 1068 - - 337 360 754 493 364 1041
Mov Cap-2 Maneuver - - - - - - 337 360 - 493 364 -
          Stage 1 - - - - - - 482 508 - 864 775 -
          Stage 2 - - - - - - 845 768 - 659 507 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 3.1 10.3 10
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) - 699 1546 - - 1068 - - 493 1041
HCM Lane V/C Ratio - 0.022 0.017 - - 0.031 - - 0.05 0.044
HCM Control Delay (s) 0 10.3 7.4 - - 8.5 - - 12.7 8.6
HCM Lane LOS A B A - - A - - B A
HCM 95th %tile Q(veh) - 0.1 0.1 - - 0.1 - - 0.2 0.1
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 439 7 33 6 2 7 32 1057 22 19 873 47
Future Volume (vph) 439 7 33 6 2 7 32 1057 22 19 873 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.88 1.00 0.88 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1633 1770 1639 1770 5070 1770 5046
Flt Permitted 0.75 1.00 0.74 1.00 0.24 1.00 0.19 1.00
Satd. Flow (perm) 2714 1633 1380 1639 447 5070 353 5046
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 488 8 37 7 2 8 36 1174 24 21 970 52
RTOR Reduction (vph) 0 29 0 0 8 0 0 1 0 0 3 0
Lane Group Flow (vph) 488 16 0 7 2 0 36 1197 0 21 1019 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 27.3 27.3 5.4 5.4 69.3 69.3 69.3 69.3
Effective Green, g (s) 27.3 27.3 5.4 5.4 69.3 69.3 69.3 69.3
Actuated g/C Ratio 0.23 0.23 0.05 0.05 0.58 0.58 0.58 0.58
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 617 371 62 73 258 2927 203 2914
v/s Ratio Prot 0.01 0.00 c0.24 0.20
v/s Ratio Perm c0.18 c0.01 0.08 0.06
v/c Ratio 0.79 0.04 0.11 0.03 0.14 0.41 0.10 0.35
Uniform Delay, d1 43.7 36.2 55.0 54.8 11.6 14.0 11.4 13.4
Progression Factor 1.04 1.05 1.00 1.00 1.46 1.56 1.00 1.00
Incremental Delay, d2 6.8 0.0 0.8 0.2 1.1 0.4 1.0 0.3
Delay (s) 52.3 38.0 55.8 55.0 18.1 22.4 12.4 13.8
Level of Service D D E D B C B B
Approach Delay (s) 51.1 55.3 22.2 13.7
Approach LOS D E C B

Intersection Summary
HCM 2000 Control Delay 24.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 50 31 39
Maximum Split (%) 41.7% 25.8% 32.5%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 8
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 50 81
End Time (s) 50 81 0
Yield/Force Off (s) 44 75 114
Yield/Force Off 170(s) 28 56 95
Local Start Time (s) 0 50 81
Local Yield (s) 44 75 114
Local Yield 170(s) 28 56 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 488 45 7 10 36 1198 21 1022
v/c Ratio 0.79 0.11 0.06 0.07 0.13 0.39 0.10 0.33
Control Delay 54.7 14.1 49.3 29.3 25.2 23.2 17.8 14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.7 14.1 49.3 29.3 25.2 23.2 17.8 14.2
Queue Length 50th (ft) 182 3 5 1 17 242 5 108
Queue Length 95th (ft) 202 22 20 18 m51 336 29 242
Internal Link Dist (ft) 504 150 1290 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 753 480 287 347 271 3079 215 3066
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.09 0.02 0.03 0.13 0.39 0.10 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour - Triple Left Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 439 7 33 6 2 7 32 1057 22 19 873 47
Future Volume (vph) 439 7 33 6 2 7 32 1057 22 19 873 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.94 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.88 1.00 0.88 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4990 1633 1770 1639 1770 5070 1770 5046
Flt Permitted 0.75 1.00 0.73 1.00 0.25 1.00 0.20 1.00
Satd. Flow (perm) 3945 1633 1355 1639 463 5070 370 5046
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 488 8 37 7 2 8 36 1174 24 21 970 52
RTOR Reduction (vph) 0 31 0 0 8 0 0 1 0 0 3 0
Lane Group Flow (vph) 488 14 0 7 2 0 36 1197 0 21 1019 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 20.7 20.7 5.5 5.5 75.8 75.8 75.8 75.8
Effective Green, g (s) 20.7 20.7 5.5 5.5 75.8 75.8 75.8 75.8
Actuated g/C Ratio 0.17 0.17 0.05 0.05 0.63 0.63 0.63 0.63
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 680 281 62 75 292 3202 233 3187
v/s Ratio Prot 0.01 0.00 c0.24 0.20
v/s Ratio Perm c0.12 c0.01 0.08 0.06
v/c Ratio 0.72 0.05 0.11 0.03 0.12 0.37 0.09 0.32
Uniform Delay, d1 46.9 41.5 54.9 54.7 8.8 10.7 8.6 10.2
Progression Factor 0.92 0.76 1.00 1.00 1.58 1.73 1.00 1.00
Incremental Delay, d2 3.6 0.1 0.8 0.2 0.8 0.3 0.8 0.3
Delay (s) 46.7 31.5 55.7 54.9 14.8 18.8 9.4 10.5
Level of Service D C E D B B A B
Approach Delay (s) 45.4 55.2 18.7 10.4
Approach LOS D E B B

Intersection Summary
HCM 2000 Control Delay 20.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour - Triple Left Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 53 32 35
Maximum Split (%) 44.2% 26.7% 29.2%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 8
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 53 85
End Time (s) 53 85 0
Yield/Force Off (s) 47 79 114
Yield/Force Off 170(s) 31 60 95
Local Start Time (s) 0 53 85
Local Yield (s) 47 79 114
Local Yield 170(s) 31 60 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour - Triple Left Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 488 45 7 10 36 1198 21 1022
v/c Ratio 0.72 0.14 0.06 0.07 0.12 0.36 0.09 0.31
Control Delay 48.9 12.6 49.2 29.1 20.8 19.5 13.6 10.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.9 12.6 49.2 29.1 20.8 19.5 13.6 10.8
Queue Length 50th (ft) 125 3 5 1 16 228 4 87
Queue Length 95th (ft) 133 22 19 18 m49 322 25 211
Internal Link Dist (ft) 504 150 1290 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 953 422 293 361 305 3352 245 3337
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.11 0.02 0.03 0.12 0.36 0.09 0.31

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 125 534 154 66 561 134 146 509 31 138 534 86
Future Volume (veh/h) 125 534 154 66 561 134 146 509 31 138 534 86
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 139 593 171 73 623 149 162 566 34 153 593 96
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 200 772 346 178 739 176 739 1391 83 739 1003 449
Arrive On Green 0.02 0.07 0.07 0.10 0.26 0.26 0.21 0.28 0.28 0.07 0.09 0.09
Sat Flow, veh/h 3442 3539 1583 1774 2836 677 3442 4908 293 3442 3539 1583
Grp Volume(v), veh/h 139 593 171 73 388 384 162 390 210 153 593 96
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1743 1721 1695 1811 1721 1770 1583
Q Serve(g_s), s 4.8 19.8 12.5 4.6 24.9 25.0 4.7 11.2 11.3 5.0 19.3 6.7
Cycle Q Clear(g_c), s 4.8 19.8 12.5 4.6 24.9 25.0 4.7 11.2 11.3 5.0 19.3 6.7
Prop In Lane 1.00 1.00 1.00 0.39 1.00 0.16 1.00 1.00
Lane Grp Cap(c), veh/h 200 772 346 178 461 454 739 961 513 739 1003 449
V/C Ratio(X) 0.70 0.77 0.49 0.41 0.84 0.84 0.22 0.41 0.41 0.21 0.59 0.21
Avail Cap(c_a), veh/h 315 1180 528 178 605 596 739 961 513 739 1003 449
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95
Uniform Delay (d), s/veh 57.8 52.7 49.3 50.6 42.0 42.1 38.8 34.8 34.9 46.1 47.7 42.0
Incr Delay (d2), s/veh 3.7 1.4 0.9 1.5 8.2 8.5 0.1 1.3 2.4 0.1 2.4 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 9.9 5.6 2.3 13.2 13.1 2.2 5.4 6.0 2.4 9.8 3.1
LnGrp Delay(d),s/veh 61.5 54.1 50.3 52.1 50.2 50.5 39.0 36.1 37.3 46.2 50.2 43.1
LnGrp LOS E D D D D D D D D D D D
Approach Vol, veh/h 903 845 762 842
Approach Delay, s/veh 54.5 50.5 37.0 48.6
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.8 41.0 16.0 33.2 29.8 41.0 11.0 38.3
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 12 34.0 12.0 40.0 * 12 34.0 11.0 41.0
Max Q Clear Time (g_c+I1), s 7.0 13.3 6.6 21.8 6.7 21.3 6.8 27.0
Green Ext Time (p_c), s 0.5 3.8 0.3 4.4 0.5 3.5 0.2 4.2

Intersection Summary
HCM 2010 Ctrl Delay 48.1
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 16 41 16 47 16 41 15 48
Maximum Split (%) 13.3% 34.2% 13.3% 39.2% 13.3% 34.2% 12.5% 40.0%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 5 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 91 50 34 107 91 50 35 107
End Time (s) 107 91 50 34 107 91 50 35
Yield/Force Off (s) 103 84 46 27 103 84 46 28
Yield/Force Off 170(s) 103 73 46 16 103 73 46 17
Local Start Time (s) 41 0 104 57 41 0 105 57
Local Yield (s) 53 34 116 97 53 34 116 98
Local Yield 170(s) 53 23 116 86 53 23 116 87

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 50 (42%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road
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Queues
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 139 593 171 73 772 162 600 153 593 96
v/c Ratio 0.49 0.65 0.32 0.35 0.79 0.54 0.32 0.51 0.45 0.15
Control Delay 68.6 69.9 35.1 51.8 44.7 59.0 28.9 68.6 25.4 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.6 69.9 35.1 51.8 44.7 59.0 28.9 68.6 25.4 11.1
Queue Length 50th (ft) 47 259 88 52 283 62 120 65 204 12
Queue Length 95th (ft) 50 318 159 98 326 97 174 102 298 87
Internal Link Dist (ft) 1321 647 577 1290
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 318 1179 641 228 1191 343 1863 343 1304 652
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.50 0.27 0.32 0.65 0.47 0.32 0.45 0.45 0.15

Intersection Summary
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 181 829 138 41 649 33 126 158 35 16 388 449
Future Volume (veh/h) 181 829 138 41 649 33 126 158 35 16 388 449
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 201 921 153 46 721 37 140 176 39 18 431 499
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 448 1737 541 278 1239 63 199 1398 625 73 1822 567
Arrive On Green 0.33 0.68 0.68 0.15 0.50 0.50 0.06 0.40 0.40 0.01 0.12 0.12
Sat Flow, veh/h 1774 5085 1583 1774 4955 253 3442 3539 1583 3442 5085 1583
Grp Volume(v), veh/h 201 921 153 46 492 266 140 176 39 18 431 499
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1818 1721 1770 1583 1721 1695 1583
Q Serve(g_s), s 0.0 10.8 4.6 0.0 12.3 12.4 4.8 3.8 1.8 0.6 9.2 37.2
Cycle Q Clear(g_c), s 0.0 10.8 4.6 0.0 12.3 12.4 4.8 3.8 1.8 0.6 9.2 37.2
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 448 1737 541 278 848 455 199 1398 625 73 1822 567
V/C Ratio(X) 0.45 0.53 0.28 0.17 0.58 0.58 0.70 0.13 0.06 0.25 0.24 0.88
Avail Cap(c_a), veh/h 448 1737 541 278 848 455 287 1398 625 161 1822 567
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.81 0.81 0.81 0.66 0.66 0.66 1.00 1.00 1.00 0.98 0.98 0.98
Uniform Delay (d), s/veh 29.7 14.2 13.2 35.0 25.6 25.6 55.5 23.1 22.5 58.6 38.0 50.4
Incr Delay (d2), s/veh 0.6 0.9 1.1 0.2 1.9 3.6 4.5 0.2 0.2 1.7 0.3 17.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 5.1 2.1 1.2 5.8 6.5 2.4 1.9 0.8 0.3 4.4 19.1
LnGrp Delay(d),s/veh 30.3 15.2 14.3 35.2 27.5 29.2 60.0 23.3 22.7 60.4 38.3 67.6
LnGrp LOS C B B D C C E C C E D E
Approach Vol, veh/h 1275 804 355 948
Approach Delay, s/veh 17.4 28.5 37.7 54.1
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.1 47.0 10.9 49.0 24.1 36.0 6.5 53.4
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 6.0 41.0 10.0 43.0 17.0 30.0 5.6 47.4
Max Q Clear Time (g_c+I1), s 2.0 12.8 6.8 39.2 2.0 14.4 2.6 5.8
Green Ext Time (p_c), s 0.3 8.1 0.1 1.7 0.6 4.5 0.1 1.3

Intersection Summary
HCM 2010 Ctrl Delay 32.5
HCM 2010 LOS C
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Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None Max
Maximum Split (s) 10 47 14 49 21 36 9.6 53.4
Maximum Split (%) 8.3% 39.2% 11.7% 40.8% 17.5% 30.0% 8.0% 44.5%
Minimum Split (s) 9.5 24 9.5 24 9.5 24 9.5 24
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 47 0 106 57 36 0 110.4 57
End Time (s) 57 47 0 106 57 36 0 110.4
Yield/Force Off (s) 53 41 116 100 53 30 116 104.4
Yield/Force Off 170(s) 53 30 116 89 53 19 116 93.4
Local Start Time (s) 47 0 106 57 36 0 110.4 57
Local Yield (s) 53 41 116 100 53 30 116 104.4
Local Yield 170(s) 53 30 116 89 53 19 116 93.4

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 70
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 201 921 153 46 758 140 176 39 18 431 499
v/c Ratio 0.56 0.52 0.25 0.28 0.58 0.53 0.11 0.05 0.11 0.23 0.65
Control Delay 24.4 35.1 16.8 12.0 38.3 60.5 20.5 0.1 67.4 25.5 19.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.4 35.1 16.8 12.0 38.3 60.5 20.5 0.1 67.4 25.5 19.6
Queue Length 50th (ft) 51 160 29 10 111 54 38 0 7 84 136
Queue Length 95th (ft) 92 213 73 m14 195 88 70 0 21 112 324
Internal Link Dist (ft) 1166 1321 630 1010
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 386 1767 620 169 1296 286 1608 804 160 1910 773
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.52 0.25 0.27 0.58 0.49 0.11 0.05 0.11 0.23 0.65

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/10/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour - Dual Rights Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 181 829 138 41 649 33 126 158 35 16 388 449
Future Volume (veh/h) 181 829 138 41 649 33 126 158 35 16 388 449
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 201 921 153 46 721 37 140 176 39 18 431 499
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 2 2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 578 1737 541 408 1239 63 205 944 422 262 1003 790
Arrive On Green 0.48 0.68 0.68 0.30 0.50 0.50 0.06 0.27 0.27 0.03 0.09 0.09
Sat Flow, veh/h 1774 5085 1583 1774 4955 253 3442 3539 1583 3442 3539 2787
Grp Volume(v), veh/h 201 921 153 46 492 266 140 176 39 18 431 499
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1818 1721 1770 1583 1721 1770 1393
Q Serve(g_s), s 0.0 10.8 4.6 0.0 12.3 12.4 4.8 4.6 2.2 0.6 13.8 20.7
Cycle Q Clear(g_c), s 0.0 10.8 4.6 0.0 12.3 12.4 4.8 4.6 2.2 0.6 13.8 20.7
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 578 1737 541 408 848 455 205 944 422 262 1003 790
V/C Ratio(X) 0.35 0.53 0.28 0.11 0.58 0.58 0.68 0.19 0.09 0.07 0.43 0.63
Avail Cap(c_a), veh/h 578 1737 541 408 848 455 545 944 422 602 1003 790
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.76 0.76 0.76 0.66 0.66 0.66 1.00 1.00 1.00 0.98 0.98 0.98
Uniform Delay (d), s/veh 20.1 14.2 13.2 25.5 25.6 25.6 55.3 34.0 33.1 54.3 45.2 48.4
Incr Delay (d2), s/veh 0.3 0.9 1.0 0.1 1.9 3.6 4.0 0.4 0.4 0.1 1.3 3.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.5 5.1 2.1 0.9 5.8 6.5 2.4 2.3 1.0 0.3 7.0 8.4
LnGrp Delay(d),s/veh 20.4 15.1 14.2 25.6 27.5 29.2 59.3 34.4 33.5 54.4 46.6 52.1
LnGrp LOS C B B C C C E C C D D D
Approach Vol, veh/h 1275 804 355 948
Approach Delay, s/veh 15.8 28.0 44.1 49.6
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 21.9 47.0 11.1 40.0 32.9 36.0 13.1 38.0
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 6.0 41.0 19.0 34.0 17.0 30.0 21.0 32.0
Max Q Clear Time (g_c+I1), s 2.0 12.8 6.8 22.7 2.0 14.4 2.6 6.6
Green Ext Time (p_c), s 0.3 8.1 0.4 3.8 0.6 4.5 0.4 1.2

Intersection Summary
HCM 2010 Ctrl Delay 31.2
HCM 2010 LOS C

lcastro
Date



Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/10/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour - Dual Rights Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None Max
Maximum Split (s) 10 47 23 40 21 36 25 38
Maximum Split (%) 8.3% 39.2% 19.2% 33.3% 17.5% 30.0% 20.8% 31.7%
Minimum Split (s) 9.5 24 9.5 24 9.5 24 9.5 24
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 47 0 97 57 36 0 95 57
End Time (s) 57 47 0 97 57 36 0 95
Yield/Force Off (s) 53 41 116 91 53 30 116 89
Yield/Force Off 170(s) 53 30 116 80 53 19 116 78
Local Start Time (s) 47 0 97 57 36 0 95 57
Local Yield (s) 53 41 116 91 53 30 116 89
Local Yield 170(s) 53 30 116 80 53 19 116 78

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 70
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/10/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour - Dual Rights Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 201 921 153 46 758 140 176 39 18 431 499
v/c Ratio 0.49 0.44 0.21 0.21 0.46 0.48 0.14 0.06 0.07 0.41 0.42
Control Delay 20.9 33.4 18.0 8.8 32.0 57.4 29.0 0.2 54.7 34.5 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.9 33.4 18.0 8.8 32.0 57.4 29.0 0.2 54.7 34.5 7.0
Queue Length 50th (ft) 54 182 35 10 107 54 44 0 7 143 0
Queue Length 95th (ft) 108 233 81 m14 154 85 86 0 19 193 81
Internal Link Dist (ft) 1166 1321 630 1010
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 440 2108 719 219 1635 543 1268 666 600 1063 1186
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.44 0.21 0.21 0.46 0.26 0.14 0.06 0.03 0.41 0.42

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
1: 68th Street/68th Street  & Camelback Road 04/12/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 98 1135 194 241 1351 72 193 330 195 85 237 70
Future Volume (veh/h) 98 1135 194 241 1351 72 193 330 195 85 237 70
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 109 1261 216 268 1501 80 214 367 217 94 263 78
Adj No. of Lanes 1 3 0 1 3 0 1 1 1 1 1 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 247 1639 281 360 2142 114 316 497 422 123 301 256
Arrive On Green 0.09 0.38 0.38 0.05 0.14 0.14 0.14 0.27 0.27 0.04 0.16 0.16
Sat Flow, veh/h 1774 4372 749 1774 4943 263 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 109 978 499 268 1029 552 214 367 217 94 263 78
Grp Sat Flow(s),veh/h/ln 1774 1695 1731 1774 1695 1816 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 0.8 30.4 30.4 11.2 34.7 34.7 9.0 21.6 14.0 2.2 16.5 5.2
Cycle Q Clear(g_c), s 0.8 30.4 30.4 11.2 34.7 34.7 9.0 21.6 14.0 2.2 16.5 5.2
Prop In Lane 1.00 0.43 1.00 0.15 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 247 1271 649 360 1469 787 316 497 422 123 301 256
V/C Ratio(X) 0.44 0.77 0.77 0.74 0.70 0.70 0.68 0.74 0.51 0.77 0.87 0.30
Avail Cap(c_a), veh/h 247 1271 649 360 1469 787 316 497 422 149 497 422
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.49 0.49 0.49 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.5 32.9 32.9 51.0 44.0 44.0 46.8 40.2 37.4 56.2 49.1 44.3
Incr Delay (d2), s/veh 0.5 4.5 8.5 3.6 1.4 2.6 5.7 9.5 4.4 13.8 5.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.4 14.9 16.0 9.1 16.6 18.0 7.2 12.4 6.6 3.5 8.9 2.3
LnGrp Delay(d),s/veh 48.9 37.5 41.5 54.7 45.4 46.6 52.4 49.7 41.8 70.0 54.1 44.6
LnGrp LOS D D D D D D D D D E D D
Approach Vol, veh/h 1586 1849 798 435
Approach Delay, s/veh 39.5 47.1 48.3 55.8
Approach LOS D D D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.2 39.0 21.8 51.0 20.8 26.4 14.8 58.0
Change Period (Y+Rc), s * 4 7.0 * 4 6.0 * 4 7.0 * 4 6.0
Max Green Setting (Gmax), s * 6 32.0 * 16 45.0 * 6 32.0 * 9 52.0
Max Q Clear Time (g_c+I1), s 4.2 23.6 13.2 32.4 11.0 18.5 2.8 36.7
Green Ext Time (p_c), s 0.0 0.6 0.1 3.2 0.0 0.9 0.1 3.7

Intersection Summary
HCM 2010 Ctrl Delay 45.5
HCM 2010 LOS D

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
1: 68th Street/68th Street  & Camelback Road 04/12/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBTL WBL EBTL NBL SBTL EBL WBTL
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None C-Max None None None C-Max
Maximum Split (s) 10 39 20 51 10 39 13 58
Maximum Split (%) 8.3% 32.5% 16.7% 42.5% 8.3% 32.5% 10.8% 48.3%
Minimum Split (s) 8 37 8 56 9.5 37 8 56
Yellow Time (s) 3 4.2 3 4.2 3 4.2 3 4.2
All-Red Time (s) 1 2.8 1 1.8 1 2.8 1 1.8
Minimum Initial (s) 4 8 4 10 4 8 4 10
Vehicle Extension (s) 2 1 1 1 3 2 1 1
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 33 7 33
Flash Dont Walk (s) 23 17 23 17
Dual Entry Yes Yes Yes Yes No Yes Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 86 47 27 96 86 47 34 96
End Time (s) 96 86 47 27 96 86 47 34
Yield/Force Off (s) 92 79 43 21 92 79 43 28
Yield/Force Off 170(s) 92 56 43 4 92 56 43 11
Local Start Time (s) 110 71 51 0 110 71 58 0
Local Yield (s) 116 103 67 45 116 103 67 52
Local Yield 170(s) 116 80 67 28 116 80 67 35

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 115
Offset: 96 (80%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green

Splits and Phases:     1: 68th Street/68th Street  & Camelback Road
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Queues
1: 68th Street/68th Street  & Camelback Road 04/12/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 109 1477 268 1581 214 367 217 94 263 78
v/c Ratio 0.59 0.77 0.93 0.71 0.51 0.72 0.39 0.63 0.79 0.19
Control Delay 46.9 35.3 52.4 34.7 39.2 49.0 12.9 55.5 64.1 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.9 35.3 52.4 34.7 39.2 49.0 12.9 55.5 64.1 1.0
Queue Length 50th (ft) 37 357 100 311 118 260 34 48 197 0
Queue Length 95th (ft) 89 421 m#170 366 181 374 102 86 272 0
Internal Link Dist (ft) 470 1166 612 237
Turn Bay Length (ft) 200 225 140 140 165 180
Base Capacity (vph) 197 1910 302 2216 420 510 550 159 496 535
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.77 0.89 0.71 0.51 0.72 0.39 0.59 0.53 0.15

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
2: 68th Street & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 25 35 475 25 15 236
Future Vol, veh/h 25 35 475 25 15 236
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 0 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 28 39 528 28 17 262
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 838 542 0 0 556 0
          Stage 1 542 - - - - -
          Stage 2 296 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 336 540 - - 1015 -
          Stage 1 583 - - - - -
          Stage 2 755 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 330 540 - - 1015 -
Mov Cap-2 Maneuver 330 - - - - -
          Stage 1 583 - - - - -
          Stage 2 742 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15 0 0.5
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 427 1015 -
HCM Lane V/C Ratio - - 0.156 0.016 -
HCM Control Delay (s) - - 15 8.6 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 0.5 0.1 -
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HCM 2010 Signalized Intersection Summary
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 72 9 71 73 12 24 39 601 76 31 1033 30
Future Volume (veh/h) 72 9 71 73 12 24 39 601 76 31 1033 30
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 80 10 79 81 13 27 43 668 84 34 1148 33
Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 130 22 94 206 77 161 384 2679 1199 596 3850 1199
Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 1.00 1.00 1.00 0.76 0.76 0.76
Sat Flow, veh/h 598 154 660 1303 541 1124 473 3539 1583 708 5085 1583
Grp Volume(v), veh/h 169 0 0 81 0 40 43 668 84 34 1148 33
Grp Sat Flow(s),veh/h/ln 1412 0 0 1303 0 1664 473 1770 1583 708 1695 1583
Q Serve(g_s), s 11.6 0.0 0.0 0.0 0.0 2.5 1.2 0.0 0.0 1.5 8.5 0.6
Cycle Q Clear(g_c), s 14.1 0.0 0.0 9.5 0.0 2.5 9.7 0.0 0.0 1.5 8.5 0.6
Prop In Lane 0.47 0.47 1.00 0.68 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 246 0 0 206 0 238 384 2679 1199 596 3850 1199
V/C Ratio(X) 0.69 0.00 0.00 0.39 0.00 0.17 0.11 0.25 0.07 0.06 0.30 0.03
Avail Cap(c_a), veh/h 565 0 0 486 0 596 384 2679 1199 596 3850 1199
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.84 0.84 0.84 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.4 0.0 0.0 48.1 0.0 45.2 0.5 0.0 0.0 3.7 4.6 3.6
Incr Delay (d2), s/veh 1.3 0.0 0.0 0.5 0.0 0.1 0.5 0.2 0.1 0.2 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 0.0 0.0 2.5 0.0 1.2 0.2 0.1 0.0 0.3 4.0 0.3
LnGrp Delay(d),s/veh 51.7 0.0 0.0 48.6 0.0 45.3 0.9 0.2 0.1 3.9 4.8 3.7
LnGrp LOS D D D A A A A A A
Approach Vol, veh/h 169 121 795 1215
Approach Delay, s/veh 51.7 47.5 0.2 4.7
Approach LOS D D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 96.8 23.2 96.8 23.2
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 65 43.0 * 65 43.0
Max Q Clear Time (g_c+I1), s 11.7 16.1 10.5 11.5
Green Ext Time (p_c), s 3.2 1.0 3.2 1.0

Intersection Summary
HCM 2010 Ctrl Delay 8.9
HCM 2010 LOS A

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 2 4 6 8
Movement NBTL EBTL SBTL WBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None C-Max None
Maximum Split (s) 71 49 71 49
Maximum Split (%) 59.2% 40.8% 59.2% 40.8%
Minimum Split (s) 39 31.4 39 31.1
Yellow Time (s) 4.1 3 4.1 3
All-Red Time (s) 1.9 3 1.9 3
Minimum Initial (s) 10 6 10 6
Vehicle Extension (s) 0.2 2 0.2 2
Minimum Gap (s) 3 3 3 3
Time Before Reduce (s) 0 0 0 0
Time To Reduce (s) 0 0 0 0
Walk Time (s) 17 6 17 6
Flash Dont Walk (s) 13 19 13 19
Dual Entry Yes Yes Yes Yes
Inhibit Max Yes Yes Yes Yes
Start Time (s) 0 71 0 71
End Time (s) 71 0 71 0
Yield/Force Off (s) 65 114 65 114
Yield/Force Off 170(s) 52 95 52 95
Local Start Time (s) 0 71 0 71
Local Yield (s) 65 114 65 114
Local Yield 170(s) 52 95 52 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Splits and Phases:     3: Goldwater Boulevard & Scottsdale Fashion Square
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Queues
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 169 81 40 43 668 84 34 1148 33
v/c Ratio 0.77 0.62 0.17 0.13 0.24 0.07 0.06 0.29 0.03
Control Delay 59.3 68.5 22.4 11.7 10.1 5.5 4.7 4.7 1.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.3 68.5 22.4 11.7 10.1 5.5 4.7 4.7 1.9
Queue Length 50th (ft) 97 60 9 18 154 7 5 80 1
Queue Length 95th (ft) 163 107 39 m38 221 m33 18 131 10
Internal Link Dist (ft) 275 60 1011 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 544 365 617 329 2732 1238 568 3926 1229
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.22 0.06 0.13 0.24 0.07 0.06 0.29 0.03

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
4: Goldwater Boulevard & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 159 0 0 697 0 947
Future Vol, veh/h 159 0 0 697 0 947
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 177 0 0 774 0 1052
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 421 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 421 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 597 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 577 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 597 - - - - -
Mov Cap-2 Maneuver 597 - - - - -
          Stage 1 - - - - - -
          Stage 2 577 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.5 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 597 -
HCM Lane V/C Ratio - 0.296 -
HCM Control Delay (s) - 13.5 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 1.2 -
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HCM 2010 TWSC
5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 2.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 47 650 0 32 126 30 7 3 44 19 3 26
Future Vol, veh/h 47 650 0 32 126 30 7 3 44 19 3 26
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 52 722 0 36 140 33 8 3 49 21 3 29
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 173 0 0 722 0 0 970 1071 361 695 1055 87
          Stage 1 - - - - - - 827 827 - 228 228 -
          Stage 2 - - - - - - 143 244 - 467 827 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1401 - - 876 - - 208 219 636 329 224 954
          Stage 1 - - - - - - 332 384 - 754 714 -
          Stage 2 - - - - - - 845 703 - 545 384 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1401 - - 876 - - 188 202 636 282 207 954
Mov Cap-2 Maneuver - - - - - - 188 202 - 282 207 -
          Stage 1 - - - - - - 320 370 - 726 685 -
          Stage 2 - - - - - - 782 674 - 480 370 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 1.6 13.8 13.7
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 188 559 1401 - - 876 - - 282 695
HCM Lane V/C Ratio 0.041 0.093 0.037 - - 0.041 - - 0.075 0.046
HCM Control Delay (s) 25 12.1 7.7 - - 9.3 - - 18.8 10.4
HCM Lane LOS D B A - - A - - C B
HCM 95th %tile Q(veh) 0.1 0.3 0.1 - - 0.1 - - 0.2 0.1
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 686 4 36 13 14 24 51 1243 12 9 1070 123
Future Volume (vph) 686 4 36 13 14 24 51 1243 12 9 1070 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.86 1.00 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1609 1770 1687 1770 5078 1770 5006
Flt Permitted 0.73 1.00 0.37 1.00 0.11 1.00 0.10 1.00
Satd. Flow (perm) 2634 1609 690 1687 211 5078 184 5006
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 762 4 40 14 16 27 57 1381 13 10 1189 137
RTOR Reduction (vph) 0 26 0 0 15 0 0 1 0 0 11 0
Lane Group Flow (vph) 762 18 0 14 28 0 57 1393 0 10 1315 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 42.5 42.5 10.8 10.8 48.7 48.7 48.7 48.7
Effective Green, g (s) 42.5 42.5 10.8 10.8 48.7 48.7 48.7 48.7
Actuated g/C Ratio 0.35 0.35 0.09 0.09 0.41 0.41 0.41 0.41
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 932 569 62 151 85 2060 74 2031
v/s Ratio Prot 0.01 0.02 c0.27 0.26
v/s Ratio Perm c0.29 c0.02 0.27 0.05
v/c Ratio 0.82 0.03 0.23 0.19 0.67 0.68 0.14 0.65
Uniform Delay, d1 35.2 25.3 50.7 50.5 29.1 29.2 22.4 28.7
Progression Factor 1.27 2.03 1.00 1.00 0.58 0.56 1.00 1.00
Incremental Delay, d2 5.6 0.0 1.9 0.6 30.1 1.5 3.8 1.6
Delay (s) 50.4 51.4 52.6 51.2 47.1 17.9 26.2 30.3
Level of Service D D D D D B C C
Approach Delay (s) 50.4 51.5 19.1 30.3
Approach LOS D D B C

Intersection Summary
HCM 2000 Control Delay 30.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 49 31 40
Maximum Split (%) 40.8% 25.8% 33.3%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 6
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 49 80
End Time (s) 49 80 0
Yield/Force Off (s) 43 74 114
Yield/Force Off 170(s) 27 55 95
Local Start Time (s) 0 49 80
Local Yield (s) 43 74 114
Local Yield 170(s) 27 55 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 762 44 14 43 57 1394 10 1326
v/c Ratio 0.82 0.07 0.21 0.23 0.66 0.66 0.13 0.63
Control Delay 53.2 19.8 52.7 35.3 53.3 18.1 31.7 30.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.2 19.8 52.7 35.3 53.3 18.1 31.7 30.5
Queue Length 50th (ft) 270 7 10 20 43 389 5 306
Queue Length 95th (ft) #417 37 30 51 m#93 457 21 377
Internal Link Dist (ft) 504 150 1288 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 931 595 143 364 87 2113 76 2094
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.07 0.10 0.12 0.66 0.66 0.13 0.63

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/12/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 686 4 36 13 14 24 51 1243 12 9 1070 123
Future Volume (vph) 686 4 36 13 14 24 51 1243 12 9 1070 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.86 1.00 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1609 1770 1687 1770 5078 1770 5006
Flt Permitted 0.73 1.00 0.43 1.00 0.14 1.00 0.12 1.00
Satd. Flow (perm) 2634 1609 810 1687 256 5078 229 5006
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 762 4 40 14 16 27 57 1381 13 10 1189 137
RTOR Reduction (vph) 0 28 0 0 18 0 0 1 0 0 12 0
Lane Group Flow (vph) 762 16 0 14 25 0 57 1393 0 10 1314 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 35.0 35.0 9.2 9.2 57.8 57.8 57.8 57.8
Effective Green, g (s) 35.0 35.0 9.2 9.2 57.8 57.8 57.8 57.8
Actuated g/C Ratio 0.29 0.29 0.08 0.08 0.48 0.48 0.48 0.48
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 768 469 62 129 123 2445 110 2411
v/s Ratio Prot 0.01 0.02 c0.27 0.26
v/s Ratio Perm c0.29 c0.02 0.22 0.04
v/c Ratio 0.99 0.03 0.23 0.20 0.46 0.57 0.09 0.55
Uniform Delay, d1 42.4 30.4 52.1 51.9 20.8 22.2 16.9 21.9
Progression Factor 1.22 1.86 1.00 1.00 0.88 0.94 1.00 1.00
Incremental Delay, d2 30.2 0.0 1.9 0.8 10.2 0.8 1.6 0.9
Delay (s) 81.9 56.6 53.9 52.7 28.4 21.7 18.5 22.7
Level of Service F E D D C C B C
Approach Delay (s) 80.5 53.0 21.9 22.7
Approach LOS F D C C

Intersection Summary
HCM 2000 Control Delay 35.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/12/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 65 25 30
Maximum Split (%) 54.2% 20.8% 25.0%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 6
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 65 90
End Time (s) 65 90 0
Yield/Force Off (s) 59 84 114
Yield/Force Off 170(s) 43 65 95
Local Start Time (s) 0 65 90
Local Yield (s) 59 84 114
Local Yield 170(s) 43 65 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/12/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 762 44 14 43 57 1394 10 1326
v/c Ratio 0.99 0.09 0.20 0.26 0.45 0.56 0.09 0.54
Control Delay 81.9 24.3 54.6 35.1 29.8 20.9 18.9 21.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.9 24.3 54.6 35.1 29.8 20.9 18.9 21.6
Queue Length 50th (ft) ~329 7 10 18 36 389 4 247
Queue Length 95th (ft) #532 37 31 51 m76 447 15 291
Internal Link Dist (ft) 504 150 1288 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 767 496 128 283 126 2498 112 2474
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.09 0.11 0.15 0.45 0.56 0.09 0.54

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 264 558 242 86 531 155 312 743 96 284 609 235
Future Volume (veh/h) 264 558 242 86 531 155 312 743 96 284 609 235
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 293 620 269 96 590 172 347 826 107 316 677 261
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 352 745 333 237 655 190 708 1258 162 676 944 422
Arrive On Green 0.20 0.42 0.42 0.13 0.24 0.24 0.21 0.28 0.28 0.06 0.09 0.09
Sat Flow, veh/h 3442 3539 1583 1774 2706 787 3442 4562 588 3442 3539 1583
Grp Volume(v), veh/h 293 620 269 96 385 377 347 613 320 316 677 261
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1724 1721 1695 1759 1721 1770 1583
Q Serve(g_s), s 9.8 18.7 17.9 5.9 25.3 25.4 10.7 19.2 19.3 10.6 22.3 19.1
Cycle Q Clear(g_c), s 9.8 18.7 17.9 5.9 25.3 25.4 10.7 19.2 19.3 10.6 22.3 19.1
Prop In Lane 1.00 1.00 1.00 0.46 1.00 0.33 1.00 1.00
Lane Grp Cap(c), veh/h 352 745 333 237 428 417 708 935 485 676 944 422
V/C Ratio(X) 0.83 0.83 0.81 0.40 0.90 0.90 0.49 0.66 0.66 0.47 0.72 0.62
Avail Cap(c_a), veh/h 488 1038 464 237 457 445 708 935 485 676 944 422
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00 0.74 0.74 0.74
Uniform Delay (d), s/veh 46.7 32.8 32.6 47.6 44.1 44.1 42.1 38.4 38.5 50.1 50.3 48.8
Incr Delay (d2), s/veh 7.4 3.6 6.2 1.1 19.8 20.7 0.5 3.6 6.9 0.4 3.5 4.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 9.5 8.3 3.0 14.8 14.5 5.1 9.4 10.4 5.1 11.4 9.0
LnGrp Delay(d),s/veh 54.1 36.5 38.8 48.7 63.8 64.8 42.6 42.0 45.4 50.4 53.8 53.8
LnGrp LOS D D D D E E D D D D D D
Approach Vol, veh/h 1182 858 1280 1254
Approach Delay, s/veh 41.4 62.6 43.0 52.9
Approach LOS D E D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 27.6 40.1 20.1 32.3 28.7 39.0 16.3 36.0
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 17 33.1 12.8 35.2 * 18 32.0 17.0 31.0
Max Q Clear Time (g_c+I1), s 12.6 21.3 7.9 20.7 12.7 24.3 11.8 27.4
Green Ext Time (p_c), s 1.1 4.8 0.6 4.5 1.3 3.3 0.5 1.6

Intersection Summary
HCM 2010 Ctrl Delay 49.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 20.9 40.1 16.8 42.2 22 39 21 38
Maximum Split (%) 17.4% 33.4% 14.0% 35.2% 18.3% 32.5% 17.5% 31.7%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 2 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 18.1 98 81.2 39 17 98 77 39
End Time (s) 39 18.1 98 81.2 39 17 98 77
Yield/Force Off (s) 35 11.1 94 74.2 35 10 94 70
Yield/Force Off 170(s) 35 0.1 94 63.2 35 119 94 59
Local Start Time (s) 40.1 0 103.2 61 39 0 99 61
Local Yield (s) 57 33.1 116 96.2 57 32 116 92
Local Yield 170(s) 57 22.1 116 85.2 57 21 116 81

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 98 (82%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road
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Queues
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 293 620 269 96 762 347 933 316 677 261
v/c Ratio 0.69 0.73 0.46 0.40 0.87 0.74 0.59 0.72 0.62 0.39
Control Delay 42.7 19.6 3.8 53.8 53.3 59.8 36.5 78.7 61.6 31.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.7 19.6 3.8 53.8 53.3 59.8 36.5 78.7 61.6 31.9
Queue Length 50th (ft) 124 150 4 67 282 133 226 110 295 136
Queue Length 95th (ft) 171 179 23 129 #365 184 280 165 357 216
Internal Link Dist (ft) 1329 616 511 1288
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 486 1038 654 238 909 514 1591 483 1085 666
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.60 0.41 0.40 0.84 0.68 0.59 0.65 0.62 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 257 954 168 51 930 74 273 293 96 65 454 488
Future Volume (veh/h) 257 954 168 51 930 74 273 293 96 65 454 488
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 286 1060 187 57 1033 82 303 326 107 72 504 542
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 396 1937 603 254 1281 102 362 1242 555 129 1441 449
Arrive On Green 0.36 0.76 0.76 0.02 0.09 0.09 0.11 0.35 0.35 0.01 0.09 0.09
Sat Flow, veh/h 1774 5085 1583 1774 4805 381 3442 3539 1583 3442 5085 1583
Grp Volume(v), veh/h 286 1060 187 57 728 387 303 326 107 72 504 542
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1796 1721 1770 1583 1721 1695 1583
Q Serve(g_s), s 10.4 10.2 4.4 0.0 25.3 25.4 10.4 7.9 5.6 2.5 11.1 34.0
Cycle Q Clear(g_c), s 10.4 10.2 4.4 0.0 25.3 25.4 10.4 7.9 5.6 2.5 11.1 34.0
Prop In Lane 1.00 1.00 1.00 0.21 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 396 1937 603 254 904 479 362 1242 555 129 1441 449
V/C Ratio(X) 0.72 0.55 0.31 0.22 0.81 0.81 0.84 0.26 0.19 0.56 0.35 1.21
Avail Cap(c_a), veh/h 396 1937 603 254 904 479 402 1242 555 169 1441 449
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.70 0.70 0.70 0.58 0.58 0.58 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh 33.5 10.1 9.4 41.3 51.7 51.7 52.7 27.9 27.1 58.3 44.0 54.4
Incr Delay (d2), s/veh 4.5 0.8 0.9 0.3 4.6 8.4 13.4 0.5 0.8 3.6 0.6 112.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.1 4.7 2.1 1.7 12.5 13.8 5.6 3.9 2.6 1.3 5.3 28.9
LnGrp Delay(d),s/veh 38.0 10.9 10.3 41.5 56.2 60.1 66.0 28.4 27.9 61.8 44.7 166.7
LnGrp LOS D B B D E E E C C E D F
Approach Vol, veh/h 1533 1172 736 1118
Approach Delay, s/veh 15.9 56.8 43.8 104.9
Approach LOS B E D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.7 51.7 16.6 40.0 25.4 38.0 8.5 48.1
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 6.3 45.7 14.0 34.0 20.0 32.0 5.9 42.1
Max Q Clear Time (g_c+I1), s 2.0 12.2 12.4 36.0 12.4 27.4 4.5 9.9
Green Ext Time (p_c), s 0.4 10.2 0.2 0.0 0.6 2.8 0.2 2.6

Intersection Summary
HCM 2010 Ctrl Delay 52.7
HCM 2010 LOS D
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Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None Max
Maximum Split (s) 10.3 51.7 18 40 24 38 9.9 48.1
Maximum Split (%) 8.6% 43.1% 15.0% 33.3% 20.0% 31.7% 8.3% 40.1%
Minimum Split (s) 9.5 24 9.5 24 9.5 24 9.5 24
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s)
Flash Dont Walk (s)
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 51.7 0 102 62 38 0 110.1 62
End Time (s) 62 51.7 0 102 62 38 0 110.1
Yield/Force Off (s) 58 45.7 116 96 58 32 116 104.1
Yield/Force Off 170(s) 58 45.7 116 96 58 32 116 104.1
Local Start Time (s) 51.7 0 102 62 38 0 110.1 62
Local Yield (s) 58 45.7 116 96 58 32 116 104.1
Local Yield 170(s) 58 45.7 116 96 58 32 116 104.1

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 286 1060 187 57 1115 303 326 107 72 504 542
v/c Ratio 0.85 0.54 0.26 0.35 0.82 0.78 0.24 0.15 0.43 0.33 0.80
Control Delay 43.7 11.1 0.9 42.2 56.7 66.5 27.3 1.7 74.8 39.0 34.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.7 11.1 0.9 42.2 56.7 66.5 27.3 1.7 74.8 39.0 34.7
Queue Length 50th (ft) 166 75 1 31 337 119 94 0 28 123 233
Queue Length 95th (ft) #299 91 m3 m47 376 #177 132 13 56 163 #394
Internal Link Dist (ft) 1166 1329 570 1011
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 360 1979 710 165 1366 400 1333 692 168 1507 674
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.54 0.26 0.35 0.82 0.76 0.24 0.15 0.43 0.33 0.80

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/10/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour - Dual Right Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 257 954 168 51 930 74 273 293 96 65 454 488
Future Volume (veh/h) 257 954 168 51 930 74 273 293 96 65 454 488
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 286 1060 187 57 1033 82 303 326 107 72 504 542
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 2 2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 355 1483 462 392 1441 114 368 1003 449 368 1003 790
Arrive On Green 0.29 0.58 0.58 0.05 0.10 0.10 0.11 0.28 0.28 0.04 0.09 0.09
Sat Flow, veh/h 1774 5085 1583 1774 4805 381 3442 3539 1583 3442 3539 2787
Grp Volume(v), veh/h 286 1060 187 57 728 387 303 326 107 72 504 542
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1796 1721 1770 1583 1721 1770 1393
Q Serve(g_s), s 10.2 17.9 7.7 0.0 25.0 25.1 10.3 8.7 6.2 2.4 16.3 22.6
Cycle Q Clear(g_c), s 10.2 17.9 7.7 0.0 25.0 25.1 10.3 8.7 6.2 2.4 16.3 22.6
Prop In Lane 1.00 1.00 1.00 0.21 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 355 1483 462 392 1017 539 368 1003 449 368 1003 790
V/C Ratio(X) 0.80 0.71 0.40 0.15 0.72 0.72 0.82 0.33 0.24 0.20 0.50 0.69
Avail Cap(c_a), veh/h 355 1483 462 392 1017 539 459 1003 449 459 1003 790
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.67 0.67 0.67 0.59 0.59 0.59 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh 37.8 21.4 19.3 39.1 49.1 49.1 52.5 33.9 33.1 52.9 46.3 49.2
Incr Delay (d2), s/veh 8.9 2.0 1.8 0.1 2.6 4.9 9.5 0.9 1.3 0.2 1.7 4.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.1 8.5 3.6 1.7 12.1 13.2 5.4 4.4 2.9 1.2 8.2 9.2
LnGrp Delay(d),s/veh 46.7 23.4 21.1 39.2 51.7 54.0 62.0 34.8 34.3 53.1 48.1 53.9
LnGrp LOS D C C D D D E C C D D D
Approach Vol, veh/h 1533 1172 736 1118
Approach Delay, s/veh 27.5 51.8 45.9 51.2
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 22.2 41.0 16.8 40.0 21.2 42.0 16.8 40.0
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 15.0 35.0 16.0 34.0 14.0 36.0 16.0 34.0
Max Q Clear Time (g_c+I1), s 2.0 19.9 12.3 24.6 12.2 27.1 4.4 10.7
Green Ext Time (p_c), s 0.8 7.2 0.5 3.9 0.2 4.7 1.0 2.5

Intersection Summary
HCM 2010 Ctrl Delay 42.5
HCM 2010 LOS D
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Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/10/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour - Dual Right Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None Max
Maximum Split (s) 19 41 20 40 18 42 20 40
Maximum Split (%) 15.8% 34.2% 16.7% 33.3% 15.0% 35.0% 16.7% 33.3%
Minimum Split (s) 9.5 24 9.5 24 9.5 24 9.5 24
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s)
Flash Dont Walk (s)
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 41 0 100 60 42 0 100 60
End Time (s) 60 41 0 100 60 42 0 100
Yield/Force Off (s) 56 35 116 94 56 36 116 94
Yield/Force Off 170(s) 56 35 116 94 56 36 116 94
Local Start Time (s) 41 0 100 60 42 0 100 60
Local Yield (s) 56 35 116 94 56 36 116 94
Local Yield 170(s) 56 35 116 94 56 36 116 94

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 80
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/10/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour - Dual Right Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 286 1060 187 57 1115 303 326 107 72 504 542
v/c Ratio 1.01 0.62 0.31 0.21 0.73 0.72 0.30 0.19 0.19 0.50 0.49
Control Delay 79.5 19.8 5.8 41.1 53.6 60.9 33.6 6.9 59.8 43.1 16.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 79.5 19.8 5.8 41.1 53.6 60.9 33.6 6.9 59.8 43.1 16.4
Queue Length 50th (ft) ~178 109 8 34 335 117 105 0 25 186 61
Queue Length 95th (ft) #358 177 m32 m51 381 164 146 43 53 248 134
Internal Link Dist (ft) 1166 1329 570 1011
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 282 1699 599 306 1519 457 1094 563 457 1002 1108
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.01 0.62 0.31 0.19 0.73 0.66 0.30 0.19 0.16 0.50 0.49

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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1: Goldwater Boulevard & Camelback Road 12/03/2018

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 292 954 168 51 930 84 273 334 96 77 528 568
Future Volume (veh/h) 292 954 168 51 930 84 273 334 96 77 528 568
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 324 1060 187 57 1033 93 303 371 107 86 587 631
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 2 2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 370 1483 462 408 1425 128 366 973 435 366 973 766
Arrive On Green 0.30 0.58 0.58 0.05 0.10 0.10 0.11 0.28 0.28 0.18 0.46 0.46
Sat Flow, veh/h 1774 5085 1583 1774 4751 427 3442 3539 1583 3442 3539 2787
Grp Volume(v), veh/h 324 1060 187 57 737 389 303 371 107 86 587 631
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1787 1721 1770 1583 1721 1770 1393
Q Serve(g_s), s 13.4 17.9 7.7 0.0 25.3 25.4 10.4 10.2 6.3 2.6 14.9 23.6
Cycle Q Clear(g_c), s 13.4 17.9 7.7 0.0 25.3 25.4 10.4 10.2 6.3 2.6 14.9 23.6
Prop In Lane 1.00 1.00 1.00 0.24 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 370 1483 462 408 1017 536 366 973 435 366 973 766
V/C Ratio(X) 0.88 0.71 0.40 0.14 0.72 0.73 0.83 0.38 0.25 0.24 0.60 0.82
Avail Cap(c_a), veh/h 370 1483 462 408 1017 536 430 973 435 430 973 766
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 0.60 0.60 0.60 0.56 0.56 0.56 1.00 1.00 1.00 0.92 0.92 0.92
Uniform Delay (d), s/veh 37.4 21.4 19.3 38.4 49.2 49.3 52.6 35.2 33.8 45.2 27.5 29.9
Incr Delay (d2), s/veh 13.3 1.8 1.6 0.1 2.5 4.8 11.2 1.1 1.3 0.3 2.5 9.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.1 8.5 3.5 1.7 12.3 13.3 5.5 5.2 2.9 1.2 7.5 10.0
LnGrp Delay(d),s/veh 50.7 23.2 20.9 38.5 51.8 54.0 63.7 36.4 35.2 45.5 30.1 38.9
LnGrp LOS D C C D D D E D D D C D
Approach Vol, veh/h 1571 1183 781 1304
Approach Delay, s/veh 28.6 51.9 46.8 35.4
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 23.3 41.0 16.7 39.0 22.3 42.0 16.7 39.0
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 17.0 35.0 15.0 33.0 16.0 36.0 15.0 33.0
Max Q Clear Time (g_c+I1), s 2.0 19.9 12.4 25.6 15.4 27.4 4.6 12.2
Green Ext Time (p_c), s 1.0 7.2 0.4 3.8 0.1 4.7 1.0 2.7

Intersection Summary
HCM 2010 Ctrl Delay 39.1
HCM 2010 LOS D

lcastro
Date



2: Goldwater Boulevard & Scottsdale Fashion Square 11/27/2018

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 3 29 29 1 6 133 458 59 28 1033 235
Future Volume (veh/h) 60 3 29 29 1 6 133 458 59 28 1033 235
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 67 3 32 32 1 7 148 509 66 31 1148 261
Adj No. of Lanes 1 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 241 12 133 216 18 128 358 2511 1123 712 3607 1123
Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 1.00 1.00 1.00 0.71 0.71 0.71
Sat Flow, veh/h 1402 137 1466 1368 202 1412 380 3539 1583 835 5085 1583
Grp Volume(v), veh/h 67 0 35 32 0 8 148 509 66 31 1148 261
Grp Sat Flow(s),veh/h/ln 1402 0 1604 1368 0 1614 380 1770 1583 835 1695 1583
Q Serve(g_s), s 2.8 0.0 1.2 1.3 0.0 0.3 6.2 0.0 0.0 0.7 5.1 3.4
Cycle Q Clear(g_c), s 3.0 0.0 1.2 2.6 0.0 0.3 11.3 0.0 0.0 0.7 5.1 3.4
Prop In Lane 1.00 0.91 1.00 0.88 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 241 0 145 216 0 146 358 2511 1123 712 3607 1123
V/C Ratio(X) 0.28 0.00 0.24 0.15 0.00 0.05 0.41 0.20 0.06 0.04 0.32 0.23
Avail Cap(c_a), veh/h 543 0 492 512 0 495 358 2511 1123 712 3607 1123
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.89 0.89 0.89 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.3 0.0 25.4 26.5 0.0 24.9 0.7 0.0 0.0 2.6 3.3 3.0
Incr Delay (d2), s/veh 0.2 0.0 0.3 0.1 0.0 0.1 3.1 0.2 0.1 0.1 0.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 0.0 0.5 0.5 0.0 0.1 0.9 0.1 0.0 0.2 2.4 1.6
LnGrp Delay(d),s/veh 26.5 0.0 25.7 26.7 0.0 25.0 3.8 0.2 0.1 2.7 3.5 3.5
LnGrp LOS C C C C A A A A A A
Approach Vol, veh/h 102 40 723 1440
Approach Delay, s/veh 26.2 26.3 0.9 3.5
Approach LOS C C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 48.6 11.4 48.6 11.4
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 30 18.4 * 30 18.4
Max Q Clear Time (g_c+I1), s 13.3 5.0 7.1 4.6
Green Ext Time (p_c), s 3.7 0.2 3.8 0.2

Intersection Summary
HCM 2010 Ctrl Delay 4.1
HCM 2010 LOS A

Notes

lcastro
Date



3: Goldwater Boulevard & Highland Avenue 11/27/2018

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 90 0 0 524 0 1154
Future Vol, veh/h 90 0 0 524 0 1154
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 100 0 0 582 0 1282
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 513 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 513 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 539 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 517 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 539 - - - - -
Mov Cap-2 Maneuver 539 - - - - -
          Stage 1 - - - - - -
          Stage 2 517 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.2 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 539 -
HCM Lane V/C Ratio - 0.186 -
HCM Control Delay (s) - 13.2 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0.7 -

lcastro
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4: Driveway & Highland Avenue 11/27/2018

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 522 2 0 90 0 15
Future Vol, veh/h 522 2 0 90 0 15
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 580 2 0 100 0 17
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 291
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver - - 0 - 0 706
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 706
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 0 10.2
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 706 - - -
HCM Lane V/C Ratio 0.024 - - -
HCM Control Delay (s) 10.2 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0.1 - - -

lcastro
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5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 11/27/2018

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 2.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 496 4 54 49 17 0 1 38 22 0 41
Future Vol, veh/h 24 496 4 54 49 17 0 1 38 22 0 41
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 27 551 4 60 54 19 0 1 42 24 0 46
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 73 0 0 556 0 0 754 800 278 513 793 37
          Stage 1 - - - - - - 607 607 - 184 184 -
          Stage 2 - - - - - - 147 193 - 329 609 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1525 - - 1011 - - 298 317 719 444 320 1027
          Stage 1 - - - - - - 450 485 - 800 746 -
          Stage 2 - - - - - - 841 740 - 658 484 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1525 - - 1011 - - 268 293 719 393 296 1027
Mov Cap-2 Maneuver - - - - - - 268 293 - 393 296 -
          Stage 1 - - - - - - 442 476 - 786 702 -
          Stage 2 - - - - - - 756 696 - 607 475 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.3 4 10.5 10.8
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) - 693 1525 - - 1011 - - 393 1027
HCM Lane V/C Ratio - 0.063 0.017 - - 0.059 - - 0.062 0.044
HCM Control Delay (s) 0 10.5 7.4 - - 8.8 - - 14.8 8.7
HCM Lane LOS A B A - - A - - B A
HCM 95th %tile Q(veh) - 0.2 0.1 - - 0.2 - - 0.2 0.1

lcastro
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6: Scottsdale Road & Highland Avenue 11/27/2018

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 513 7 39 6 3 7 48 1057 22 19 873 70
Future Volume (vph) 513 7 39 6 3 7 48 1057 22 19 873 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.94 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.87 1.00 0.89 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4990 1627 1770 1660 1770 5070 1770 5029
Flt Permitted 0.75 1.00 0.70 1.00 0.24 1.00 0.19 1.00
Satd. Flow (perm) 3942 1627 1307 1660 440 5070 362 5029
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 570 8 43 7 3 8 53 1174 24 21 970 78
RTOR Reduction (vph) 0 35 0 0 8 0 0 1 0 0 5 0
Lane Group Flow (vph) 570 16 0 7 3 0 53 1197 0 21 1043 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 23.7 23.7 5.7 5.7 72.6 72.6 72.6 72.6
Effective Green, g (s) 23.7 23.7 5.7 5.7 72.6 72.6 72.6 72.6
Actuated g/C Ratio 0.20 0.20 0.05 0.05 0.60 0.60 0.60 0.60
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 778 321 62 78 266 3067 219 3042
v/s Ratio Prot 0.01 0.00 c0.24 0.21
v/s Ratio Perm c0.14 c0.01 0.12 0.06
v/c Ratio 0.73 0.05 0.11 0.04 0.20 0.39 0.10 0.34
Uniform Delay, d1 45.2 39.0 54.7 54.5 10.6 12.3 9.9 11.8
Progression Factor 1.06 1.29 1.00 1.00 1.42 1.52 1.00 1.00
Incremental Delay, d2 3.6 0.1 0.8 0.2 1.6 0.4 0.9 0.3
Delay (s) 51.5 50.4 55.5 54.8 16.7 19.0 10.8 12.1
Level of Service D D E D B B B B
Approach Delay (s) 51.4 55.1 18.9 12.1
Approach LOS D E B B

Intersection Summary
HCM 2000 Control Delay 23.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

lcastro
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1: Goldwater Boulevard & Camelback Road 11/27/2018

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 292 954 168 51 930 84 273 334 96 77 528 568
Future Volume (veh/h) 292 954 168 51 930 84 273 334 96 77 528 568
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 324 1060 187 57 1033 93 303 371 107 86 587 631
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 2 2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 355 1483 462 393 1425 128 366 1003 449 366 1003 790
Arrive On Green 0.29 0.58 0.58 0.05 0.10 0.10 0.11 0.28 0.28 0.18 0.47 0.47
Sat Flow, veh/h 1774 5085 1583 1774 4751 427 3442 3539 1583 3442 3539 2787
Grp Volume(v), veh/h 324 1060 187 57 737 389 303 371 107 86 587 631
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1787 1721 1770 1583 1721 1770 1393
Q Serve(g_s), s 13.9 17.9 7.7 0.0 25.3 25.4 10.4 10.1 6.2 2.6 14.5 23.0
Cycle Q Clear(g_c), s 13.9 17.9 7.7 0.0 25.3 25.4 10.4 10.1 6.2 2.6 14.5 23.0
Prop In Lane 1.00 1.00 1.00 0.24 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 355 1483 462 393 1017 536 366 1003 449 366 1003 790
V/C Ratio(X) 0.91 0.71 0.40 0.14 0.72 0.73 0.83 0.37 0.24 0.24 0.59 0.80
Avail Cap(c_a), veh/h 355 1483 462 393 1017 536 430 1003 449 430 1003 790
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 0.60 0.60 0.60 0.56 0.56 0.56 1.00 1.00 1.00 0.92 0.92 0.92
Uniform Delay (d), s/veh 38.8 21.4 19.3 39.0 49.2 49.3 52.6 34.4 33.1 45.2 26.5 28.7
Incr Delay (d2), s/veh 18.5 1.8 1.6 0.1 2.5 4.8 11.2 1.1 1.3 0.3 2.3 7.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.9 8.5 3.5 1.7 12.3 13.3 5.5 5.0 2.9 1.2 7.4 9.6
LnGrp Delay(d),s/veh 57.3 23.2 20.9 39.1 51.8 54.0 63.7 35.5 34.3 45.5 28.8 36.4
LnGrp LOS E C C D D D E D C D C D
Approach Vol, veh/h 1571 1183 781 1304
Approach Delay, s/veh 30.0 51.9 46.3 33.6
Approach LOS C D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 22.3 41.0 16.7 40.0 21.3 42.0 16.7 40.0
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 16.0 35.0 15.0 34.0 15.0 36.0 15.0 34.0
Max Q Clear Time (g_c+I1), s 2.0 19.9 12.4 25.0 15.9 27.4 4.6 12.1
Green Ext Time (p_c), s 1.0 7.2 0.4 4.3 0.0 4.7 1.0 2.8

Intersection Summary
HCM 2010 Ctrl Delay 38.9
HCM 2010 LOS D

lcastro
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2: Goldwater Boulevard & Scottsdale Fashion Square 11/27/2018

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 216 9 213 95 12 32 97 601 104 42 1035 75
Future Volume (veh/h) 216 9 213 95 12 32 97 601 104 42 1035 75
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 240 10 237 106 13 36 108 668 116 47 1150 83
Adj No. of Lanes 1 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 453 17 411 272 118 326 297 1880 841 485 2701 841
Arrive On Green 0.27 0.27 0.27 0.27 0.27 0.27 1.00 1.00 1.00 0.53 0.53 0.53
Sat Flow, veh/h 1351 64 1529 1128 437 1211 450 3539 1583 687 5085 1583
Grp Volume(v), veh/h 240 0 247 106 0 49 108 668 116 47 1150 83
Grp Sat Flow(s),veh/h/ln 1351 0 1593 1128 0 1649 450 1770 1583 687 1695 1583
Q Serve(g_s), s 9.8 0.0 8.0 5.4 0.0 1.3 6.8 0.0 0.0 2.1 8.2 1.6
Cycle Q Clear(g_c), s 11.1 0.0 8.0 13.4 0.0 1.3 15.0 0.0 0.0 2.1 8.2 1.6
Prop In Lane 1.00 0.96 1.00 0.73 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 453 0 428 272 0 443 297 1880 841 485 2701 841
V/C Ratio(X) 0.53 0.00 0.58 0.39 0.00 0.11 0.36 0.36 0.14 0.10 0.43 0.10
Avail Cap(c_a), veh/h 504 0 489 315 0 506 297 1880 841 485 2701 841
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.65 0.65 0.65 1.00 1.00 1.00
Uniform Delay (d), s/veh 20.7 0.0 19.0 24.8 0.0 16.5 1.9 0.0 0.0 7.1 8.5 7.0
Incr Delay (d2), s/veh 0.4 0.0 0.5 0.3 0.0 0.0 2.2 0.3 0.2 0.4 0.5 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.6 0.0 3.6 1.7 0.0 0.6 1.0 0.1 0.1 0.4 4.0 0.7
LnGrp Delay(d),s/veh 21.1 0.0 19.5 25.1 0.0 16.6 4.2 0.3 0.2 7.5 9.0 7.2
LnGrp LOS C B C B A A A A A A
Approach Vol, veh/h 487 155 892 1280
Approach Delay, s/veh 20.3 22.4 0.8 8.8
Approach LOS C C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 37.9 22.1 37.9 22.1
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 30 18.4 * 30 18.4
Max Q Clear Time (g_c+I1), s 17.0 13.1 10.2 15.4
Green Ext Time (p_c), s 3.3 1.1 3.6 0.7

Intersection Summary
HCM 2010 Ctrl Delay 9.0
HCM 2010 LOS A

Notes

lcastro
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3: Goldwater Boulevard & Highland Avenue 11/27/2018

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 169 0 0 849 0 995
Future Vol, veh/h 169 0 0 849 0 995
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 188 0 0 943 0 1106
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 442 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 442 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 584 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 562 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 584 - - - - -
Mov Cap-2 Maneuver 584 - - - - -
          Stage 1 - - - - - -
          Stage 2 562 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.1 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 584 -
HCM Lane V/C Ratio - 0.322 -
HCM Control Delay (s) - 14.1 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 1.4 -

lcastro
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4: Driveway & Highland Avenue 11/27/2018

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 849 0 0 169 0 8
Future Vol, veh/h 849 0 0 169 0 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 943 0 0 188 0 9
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 472
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.94
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.32
Pot Cap-1 Maneuver - - 0 - 0 538
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 538
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 0 11.8
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 538 - - -
HCM Lane V/C Ratio 0.017 - - -
HCM Control Delay (s) 11.8 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0.1 - - -
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5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 11/27/2018

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 2.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 47 802 0 43 134 30 9 3 57 19 3 26
Future Vol, veh/h 47 802 0 43 134 30 9 3 57 19 3 26
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 52 891 0 48 149 33 10 3 63 21 3 29
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 182 0 0 891 0 0 1168 1274 446 813 1257 91
          Stage 1 - - - - - - 996 996 - 261 261 -
          Stage 2 - - - - - - 172 278 - 552 996 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1391 - - 757 - - 149 166 560 270 170 949
          Stage 1 - - - - - - 262 320 - 721 691 -
          Stage 2 - - - - - - 813 679 - 486 320 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1391 - - 757 - - 131 150 560 218 153 949
Mov Cap-2 Maneuver - - - - - - 131 150 - 218 153 -
          Stage 1 - - - - - - 252 308 - 694 647 -
          Stage 2 - - - - - - 734 636 - 410 308 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 2.1 16.2 16
HCM LOS C C
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 131 493 1391 - - 757 - - 218 617
HCM Lane V/C Ratio 0.076 0.135 0.038 - - 0.063 - - 0.097 0.052
HCM Control Delay (s) 34.7 13.4 7.7 - - 10.1 - - 23.3 11.2
HCM Lane LOS D B A - - B - - C B
HCM 95th %tile Q(veh) 0.2 0.5 0.1 - - 0.2 - - 0.3 0.2
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6: Scottsdale Road & Highland Avenue 11/27/2018

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 843 4 44 13 14 24 57 1243 12 9 1070 136
Future Volume (vph) 843 4 44 13 14 24 57 1243 12 9 1070 136
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.94 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.86 1.00 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4990 1604 1770 1687 1770 5078 1770 4999
Flt Permitted 0.73 1.00 0.44 1.00 0.14 1.00 0.13 1.00
Satd. Flow (perm) 3829 1604 828 1687 255 5078 233 4999
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 937 4 49 14 16 27 63 1381 13 10 1189 151
RTOR Reduction (vph) 0 35 0 0 18 0 0 1 0 0 14 0
Lane Group Flow (vph) 937 18 0 14 25 0 63 1393 0 10 1326 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 34.2 34.2 9.0 9.0 58.8 58.8 58.8 58.8
Effective Green, g (s) 34.2 34.2 9.0 9.0 58.8 58.8 58.8 58.8
Actuated g/C Ratio 0.29 0.29 0.08 0.08 0.49 0.49 0.49 0.49
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1091 457 62 126 124 2488 114 2449
v/s Ratio Prot 0.01 0.02 c0.27 0.27
v/s Ratio Perm c0.24 c0.02 0.25 0.04
v/c Ratio 0.86 0.04 0.23 0.20 0.51 0.56 0.09 0.54
Uniform Delay, d1 40.6 31.0 52.2 52.1 20.8 21.5 16.3 21.2
Progression Factor 1.00 1.02 1.00 1.00 0.92 0.94 1.00 1.00
Incremental Delay, d2 6.6 0.0 1.9 0.8 11.9 0.8 1.5 0.9
Delay (s) 47.1 31.7 54.1 52.9 30.9 21.0 17.8 22.1
Level of Service D C D D C C B C
Approach Delay (s) 46.3 53.2 21.4 22.1
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 28.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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 To:   Thomas B. Nelson 
 HCW, LLC 

   
From: Jamie Blakeman, PE, PTOE 
 
Job Number:   19.5002 
 
RE:   Caesars Republic  
 Traffic Impact & Mitigation Analysis 
 
 
 

 
Date:      August 14, 2019 
       

 
INTRODUCTION 
Lōkahi, LLC (Lōkahi) has prepared this document as an update to the original Traffic Impact 
and Mitigation Analysis (TI&MA) for Scottsdale Fashion Square dated May 9, 2017. This 
document includes the analysis for the proposed Caesars Republic development at the 
Scottsdale Fashion Square Mall located in Scottsdale, Arizona. The proposed Caesars Republic 
development is located on the southeast corner of Goldwater Boulevard and Highland Avenue. 
The objective of this Traffic Impact and Mitigation Analysis is to analyze the traffic related 
impacts of this proposed development to the adjacent roadway network. 
 
The proposed Caesars Republic will include a 265 room, 11-story hotel, with a 3,200 square foot 
restaurant. Additional amenities will be provided on site that are anticipated to be primarily 
utilized by the hotel guests, which include a 200 square foot coffee shop, 6,800 square foot 
ballroom, 2,000 square foot meeting space, and 5,000 square foot bar/lounge on the 7th floor. 
See Attachment A for the proposed site plan. 
 
The following are the six (6) intersections studied throughout this analysis:  
 

• Goldwater Boulevard and Camelback Road (1) 
• Goldwater Boulevard and Scottsdale Fashion (2) 
• Goldwater Boulevard and Highland Avenue (3) 
• Highland Avenue and Driveway (4) 
• Highland Avenue and Scottsdale Fashion/Optima Driveway (5) 
• Scottsdale Road and Highland Avenue (6) 

08/14/19
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HCW, LLC 
Caesars Republic  

TRIP GENERATION 
 
TRIP GENERATION - SCOTTSDALE FASHION SQUARE TI&MA, DATED MAY 9, 2017 
In the Scottsdale Fashion Square TI&MA, dated May 9, 2017, the southeast corner of Goldwater 
Boulevard and Highland Avenue was assumed to be a 400 unit condominium. The trip 
generation was calculated utilizing the Institute of Transportation Engineers (ITE) publication 
entitled Trip Generation, 9th Edition. The trip generation calculations also included internal trip 
capture due to the anticipated interaction between the proposed and existing uses. The total 
trips generated for the 400 unit condominium, including internal trip capture, is shown in Table 
1. 

 
Table 1 –Trip Generation – Previously Assumed for Parcel South of Highland Avenue 

 

 
 
TRIP GENERATION - CAESARS REPUBLIC 
Since the May 9, 2017 TI&MA, the ITE Trip Generation, 10th Edition was released. Therefore, the 
trip generation for the proposed Caesars Republic development was calculated utilizing this 10th 
Edition.  
 
The ITE rates and equations are based on studies that measured the trip generation 
characteristics for various types of land uses. The rates and equations are expressed in terms of 
trips per unit of land use type. This publication is considered to be the standard for the 
transportation engineering profession. 
 
The proposed Caesars Republic development includes the following uses: 
 

265 room Hotel      Land Use 310 - Hotel 
2,000 square foot Restaurant  Land Use 931 - Quality Restaurant 

 
As previously mentioned, additional amenities will be provided on site that are anticipated to be 
primarily utilized by the hotel guests. These uses include a 200 square foot coffee shop, a 6,800 
square foot ballroom, 2,000 square foot meeting space, and a 5,000 square foot bar/lounge on 
the 7th floor. 
 

Weekday
Total Total In Out Total In Out

230 400
Dwelling 

Units
2,149 156 27 129 126 84 41

2,149 156 27 129 126 84 41

Land Use ITE 
Code

Qty Unit
AM Peak Hour PM Peak Hour

Condominium/Townhouse/Apartment

TOTAL
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HCW, LLC 
Caesars Republic  

The total trip generation, including internal trip capture, for the proposed Caesars Republic 
development is shown in Table 2 below. Detailed trip generation calculations are provided in 
Attachment B.  
 

Table 2 –Trip Generation – Proposed Caesars Republic 
 

 
 
TRIP GENERATION COMPARISON 
A comparison between the trips generated by the 400 unit condominium, per the May 9, 2017 
SFS TI&MA, versus the proposed Caesars Republic development is shown in Table 3. 
 

Table 3 – Trip Generation Comparison (SFS TI&MA 5/9/2017 vs. Caesars Republic) 
 

 
 
Although the prior and proposed land uses are different, the weekday daily, and AM and PM 
peak hour trip generation are relatively similar. 

 
TRIP DISTRIBUTION AND TRIP ASSIGNMENT 
The trip distribution procedure determines the general pattern of travel for vehicles entering 
and leaving the proposed development. The trip distribution for the proposed Caesars Republic 
development was based on the existing traffic. See Figure 1 for the proposed trip distribution. 
See Figure 2 for proposed site traffic volumes for Caesars Republic. To keep consistent with the 
May 9, 2017 SFS TI&MA, the site volumes were also included for the buildout of the parcels to 
the west to Goldwater Boulevard, a 200 room hotel and a 240,000 square foot office. See 
Figure 3 for the site traffic volumes for these additional developments. 
 
  

Weekday
Total Total In Out Total In Out

310 265 Rooms 2,565 127 75 52 97 50 48

931 3.2 1000 SF GLA 268 0 0 0 13 9 4

2,833 127 75 52 110 59 52

Unit
AM Peak Hour PM Peak Hour

Hotel

Quality Restaurant

Land Use ITE 
Code

Qty

TOTAL

Weekday
Total Total In Out Total In Out

2,149 156 27 129 126 84 41

2,833 127 75 52 110 59 52

684 -29 48 -77 -15 -26 11Difference

SFS TI&MA Dated May 9, 2017

Caesars Republic

PM Peak HourAM Peak Hour
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FIGURE 1  TRIP DISTRIBUTION
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FIGURE 2  SITE TRAFFIC VOLUMES

Caesars Republic Site Peak Hour Traffic Volumes
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FIGURE 3  PROPOSED HOTEL/OFFICE
SITE TRAFFIC VOLUMES
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HCW, LLC 
Caesars Republic  

EXISTING CONDITIONS 
 
EXISTING TRAFFIC VOLUMES  
The existing traffic volumes collected on Tuesday, October 6, 2015, and Wednesday, February 
15, 2017 as part of the May 9, 2017 SFS TI&MA is shown in Figure 4. 
 
EXISTING CAPACITY ANALYSIS 
As reported in the May 9, 2017 SFS TI&MA, the existing capacity analysis was completed using 
the methodology presented in the 2010 Highway Capacity Manual. The analysis was completed 
using the traffic software, Synchro Version 9.0. The signal timing was provided by the City of 
Scottsdale. See Attachment C for the existing signal timing as provided in the May 9, 2017 SFS 
TI&MA.  
 
The existing capacity analysis as reported in the May 9, 2017 SFS TI&MA is shown in Figure 5. 
The detailed capacity analysis sheets as provided in the May 9, 2017 SFS TI&MA can be found in 
Attachment D. 
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*Average Daily Traffic Volume from the City of Scottsdale
2014 Average Daily Segment Traffic Volumes map.
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FIGURE 4  EXISTING TRAFFIC VOLUMES
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FIGURE 5  EXISTING CAPACITY ANALYSIS
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HCW, LLC 
Caesars Republic  

YEAR 2020 CONDITIONS 
 
YEAR 2020 BACKGROUND TRAFFIC VOLUMES  
The proposed Caesars Republic development is scheduled to be completed by the end of 2020, 
which corresponds to the 5 year analysis included in the May 9, 2017 SFS TI&MA. Therefore, 
shown in Figure 6 are the 5 year background traffic volumes as shown in the May 9, 2017 SFS 
TI&MA, which corresponds to the year 2020 background traffic volumes for the proposed 
Caesars Republic. 
 
YEAR 2020 NO BUILD CAPACITY ANALYSIS 
The results of the 5 year background capacity analysis as shown in the May 9, 2017 SFS TI&MA, 
which corresponds to the year 2020 no build capacity analysis is shown in Figure 7. The detailed 
capacity analysis sheets as provided in the May 9, 2017 SFS TI&MA can be found in Attachment 
E. 
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FIGURE 6  YEAR 2020 NO BUILD TRAFFIC VOLUMES
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FIGURE 7  YEAR 2020 NO BUILD CAPACITY ANALYSIS
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YEAR 2020 BUILD TRAFFIC VOLUMES 
The year 2020 build traffic volumes include the proposed Caesars Republic site traffic volumes, 
shown in Figure 2 and the additional development site traffic volumes shown in Figure 3 are 
added to the year 2020 background traffic volumes shown in Figure 6. See Figure 8 for the year 
2020 build traffic volumes.  
 
YEAR 2020 BUILD CAPACITY ANALYSIS 
The year 2020 build capacity analysis was completed using the methodology presented in the 
2010 Highway Capacity Manual. The analysis was completed using the traffic software, Synchro 
Version 10.3. The signal timing splits were optimized to match future traffic volumes. The 
recently revised City of Scottsdale Design Standards and Policies Manual recommends using a 
PHF of 0.92, but in order to stay consistent with the previously completed report a PHF of 0.9 
was assumed. 
 
The following improvements and mitigation measures were included in the year 2020 build 
analysis: 
 

Goldwater Boulevard and Camelback Road (1) – Signalized 
An overlap phase was included for the southbound right turn movement. 
 
Goldwater Boulevard and Fashion Square (2) – Signalized 
The lane configuration for the eastbound approach at the intersection of Goldwater 
Boulevard and Fashion Square was modified to provide a dedicated left turn lane and a 
shared through-right turn lane. There is more than adequate width to provide the 
separation of these movements with signing and pavement marking modifications. 
Additionally, the signal cycle length was reduced to 60 seconds. 
 
Scottsdale Road and Highland Avenue (6) – Signalized 
Although the stipulation requires the build out of a third eastbound left turn lane, 
alternative geometrics and lane configurations were considered to determine whether 
an interim condition could provide adequate levels of service. For this intersection, 
modifying the eastbound approach to provide two dedicated left turn lanes, a shared 
left-through lane and a dedicated right turn lane. 
 

The results of the year 2020 build capacity analysis are shown in Figure 9. The detailed capacity 
analysis sheets can be found in Attachment F. 
 
With the build out of the proposed Caesars Republic, all movements operate at a LOS D or 
better, or are maintained at the year 2020 no build level of service, with the exception of the 
following locations: 
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Highland Avenue and Scottsdale Fashion/Optima Driveway (5) – Stop Controlled 

• NB left turn movement during the PM peak hour operates at LOS E. It is not 
uncommon for stop controlled driveways to experience greater delays during 
peak hours. Often drivers will opt to turn right or find alternative routes and 
accesses to avoid the left turn movements at stop controlled intersections during 
peak hours. 

 
Scottsdale Road and Highland Avenue (6) – Signalized 

• WB shared through-right turn movement during the AM peak hour operates at 
LOS E (2 through and 7 right turning vehicles) 
 
With a 120 second cycle length, the delay experienced by these movements can 
be partially due to the cycle length. For a LOS E, the delay is between 55 and 80 
seconds per vehicle. Should vehicles arrive just missing the green time for that 
movement, drivers would wait the remainder of the cycle before receiving the 
green light.  
 
With the anticipated traffic volumes for these movements, a maximum of 7 
vehicles reported in the peak hour, it is anticipated that all vehicles will clear the 
intersection during a single cycle 
 

• EB shared left-through movement during the AM peak hour operates at LOS E (7 
through vehicles) 
 
The delay for this movement is also similar to the WB shared through-right turn 
detailed above. 
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FIGURE 8  YEAR 2020 BUILD TRAFFIC VOLUMES
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FIGURE 9  YEAR 2020 BUILD CAPACITY ANALYSIS
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STIPULATIONS 
As part of the Scottsdale Fashion Square Mall Zoning Application Case Number 25-ZN-2015 & 1-II-
2016, stipulations were established including transportation related stipulations. See 
Attachment G for City of Scottsdale Ordinance No. 4299. 
 
The proposed Caesars Republic development is located within “Parcel B” shown on Exhibit A to 
Exhibit 1 in the recorded stipulations. The following are the transportation stipulations related 
to the proposed Caesars Republic development: 
 

• 12. TRAFFIC IMPACT STUDY. As determined by the Transportation Director, or designee, 
with a Development Review Board application for a new or expanded building, the 
property owner shall submit an updated traffic impact study to address the new 
development. The owner shall obtain approval of the study from the Transportation 
Director, or designee, prior to the Development Review Board hearing for the related 
new building, or building expansion. The owner shall be responsible for any 
infrastructure improvements identified by the updated traffic impact study(ies) that are 
the result of the traffic generated by new or expanded buildings on the site. 

 
This report fulfills this stipulation for the proposed Caesars Republic development. 

  
• 13.a.1. The property owner shall construct a continuous minimum eight (8) foot wide 

sidewalk, separated from the back of curb where feasible, as determined by 
Transportation Director, or designee, on the east side of North Goldwater Boulevard, 
from the intersection of East Via Soleri Drive and North Goldwater Boulevard to the 
intersection of East Highland Avenue and North Goldwater Boulevard, prior to obtaining 
a Certificate-of-Occupancy for any new building within the area identified as Parcel A or 
B on Exhibit A to Exhibit 1. 
 
This sidewalk requirement appears to be triggered with the proposed Caesars Republic 
development. 
 

• 13.a.3. The property owner shall construct a continuous minimum eight (8) foot wide 
sidewalk, separated from the back of curb on the south side of East Highland Avenue, 
from the intersection of East Highland Avenue and North Goldwater 
Boulevard to the intersection of East Highland Avenue and North Scottsdale Road, prior 
to obtaining a Certificate-of-Occupancy for any new site building in that area identified 
as Parcel B on Exhibit A to Exhibit 1. 
 
This sidewalk requirement appears to be triggered with the proposed Caesars Republic 
development. 
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• 13.a.4. The property owner shall construct a continuous minimum eight (8) foot wide 

sidewalk, separated from the back of curb on the west side of North Scottsdale  
Road, from the intersection of East Highland Avenue and North Scottsdale Road  to the 
intersection of East Fashion Square Drive and North Scottsdale Road, prior to obtaining 
a Certificate-of-Occupancy for any new site building in that area identified as Parcel A or 
B on Exhibit A to Exhibit 1. 
 
This sidewalk requirement appears to be triggered with the proposed Caesars Republic 
development. 

 
• 13.a.8. Prior to the issuance of a building permit for a new or expanded building, the 

property owner shall submit plans and obtain approval to concurrently construct all 
street and pedestrian improvements supported by the updated traffic impact study that 
corresponds with the new or expanded building, and approved by the Transportation 
Director, or designee. 
 
This report provides street improvement recommendations. 
 

• 13.a.9. Prior to the issuance of a building permit for a new or expanded building, the 
property owner shall submit plans and obtain approval to concurrently modify any 
existing traffic signals and equipment supported by the updated traffic impact study 
approved by the Transportation Director, or designee that to address the new 
development associated with the requested building permit.  

 
This report provides traffic signal improvement recommendations. 

  
• 14.a. The property owner shall design and construct a third eastbound lane on Highland 

Avenue, beginning just east of Goldwater Boulevard and terminating as a third 
eastbound left-turn lane at Scottsdale Road, prior to any certification of occupancy for a 
combined total building area exceeding 75,000 square feet in new or expanded building 
south of East Highland Avenue between North Scottsdale Road and North Goldwater 
Boulevard within the area identifies as Parcel B on Exhibit A to Exhibit 1. 
 
The proposed Caesars Republic development will be 246,913 square feet in new 
building and therefore appears to trigger the third eastbound lane on Highland 
Avenue.  
 
However, based on the year 2020 build analysis with the build out of the proposed 

Caesars Republic, acceptable levels of service can be provided with modifying the west 
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leg to accommodate dual left turn lanes, a shared left-through lane, and a dedicated right 

turn lane. This will improvement will require pavement marking, signing, and traffic 

signal modifications. 
 

• 14.b. The property owner shall design and construct intersection modifications to 
provide separate eastbound left-turn lane and shared through-right-turn lane at the East 
Scottsdale Fashion Square and North Goldwater Boulevard intersection, prior to any 
certificate of occupancy for any new building south of East Highland Avenue between 
North Scottsdale Road and North Goldwater Boulevard, within the area identified as 
Parcel B on Exhibit A to Exhibit 1. 

 
This lane configuration appears to be triggered with the proposed Caesars Republic 
development and is shown as part of the year 2020 build analysis. There is more than 
adequate width to provide the separation of these movements with signing and 
pavement marking modifications. 
 

• 14.c. The property owner shall contract with a traffic engineering consultant to conduct 
a study of the East Highland Avenue and North Goldwater Boulevard intersection prior 
to any certificate of occupancy for any new or expanded building within the area 
identified as Parcel B on Exhibit A to Exhibit 1. The study shall recommend intersection 
improvements to improve the safety and convenience for the westbound left-turn 
movement, improve intersection sight distance, and reduce speeding on North 
Goldwater Boulevard. The study shall not include any options that consider a connection 
to the existing East Highland Avenue west of North Goldwater Boulevard. The property 
owner shall not be obligated for any costs and/or improvement associated with the 
study that exceed $50,000, and the final study shall be submitted to the City of 
Scottsdale for review and approval. 
 
A traffic study of the East Highland Avenue and North Goldwater Boulevard 
intersection appears to be triggered with the proposed Caesars Republic development.  
 

• 14.d. If directed by the Transportation Director based upon future traffic analysis, the 
property owner shall design and construct an additional left-turn lane on East Camelback 
Road at the North Goldwater Boulevard signalized intersection. The timing of the 
improvements shall be based upon the need as determined by the traffic analysis tied to 
proposed new building or building expansion on the site. The property owner shall be 
responsible for all necessary street reconstruction, pavement marking modifications, 
and signal equipment modification to accomplish the addition of the eastbound left-turn 
lane. 
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The construction of an additional dedicated left turn lane does not appear to be necessary 

at this time. Based on the year 2020 build analysis with the build out of the proposed 

Caesars Republic, acceptable levels of service can be provided with modifying the west 

leg to accommodate dual left turn lanes, a shared left-through lane, and a dedicated right 

turn lane. This will improvement will require pavement marking, signing, and traffic 

signal modifications.  
 

• 15.e. There shall be an east/west driveway maintained through the site from North  
Goldwater Boulevard to North Scottsdale Road in or near the area identified as Parcel B 
on Exhibit A to Exhibit 1. The alignment of such driveway shall be determined at the time 
of the applicable Development Review Board application.  

 
The proposed Caesars Republic development maintains the existing east/west 
driveway. 
 

• 16.b. The developer shall design and construct a pedestrian hybrid beacon on Highland 
Avenue between Scottsdale Road and Goldwater Boulevard prior to any certificate of 
occupancy for any new buildings within the area identified as Parcel B on Exhibit A to 
Exhibit 1. Adequate stopping sight distance for drivers on Goldwater Boulevard/Highland 
Avenue must be provided with the design. This requirement shall not be in effect if a 
traffic signal is determined to be warranted and approved prior to the construction of 
the pedestrian hybrid beacon. If a traffic signal is determined to be warranted by the 
Transportation Director at this intersection in the future, the pedestrian hybrid beacon 
shall be replaced by the full traffic signal.  
 
This pedestrian hybrid beacon installation appears to be triggered with the proposed 
Caesars Republic development. 
 

• 16.c. Prior to the certificate of occupancy for any new buildings within the area identified 
as Parcel B on Exhibit A to Exhibit 1, the property owner shall explore a grade separated 
pedestrian crossing between the building or parking structure and the existing Optima 
residential development on the north side of East Highland Avenue. 

 
The exploration of a grade separated pedestrian crossing appears to be triggered with 
the proposed Caesars Republic development. 
 

• 17.b. The property owner shall design and construct transit stop improvements on North 
Scottsdale Road south of East Highland Avenue, prior to any certificate of occupancy for 
any new buildings within the area identified as Parcel B on Exhibit A to Exhibit 1. The 
transit stop improvements shall consist of a shelter, trash can, bench, and bike rack. The 
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design and location of the transit stop shall be approved by the Transportation 
Department Director or designee. 

 
Transit stop improvements on North Scottsdale Road south of East Highland Avenue 
appears to be triggered with the proposed Caesars Republic development. 
 

• 18.a. Prior to issuance of Certificate of Occupancy for any new building within the area 
identified as Parcel B on Exhibit A to Exhibit 1, the property owner shall install pole 
mounted pedestrian street lights along the East Highland Avenue street frontage, 
between North Scottsdale Road and North Goldwater Boulevard, as approved by the 
Development Review Board. 
 
Pedestrian lighting installation along East Highland Avenue appears to be triggered 
with the proposed Caesars Republic development. 
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SUMMARY 
 
This report is an update to the originally recorded Traffic Impact and Mitigation Analysis for 
Scottsdale Fashion Square, dated May 9, 2017, which assumed a 400 unit condominium 
development on the southeast corner of Goldwater Boulevard and Highland Avenue. This 
report replaces the residential development with the proposed Caesars Republic development, 
which is a 265 room, 11 story hotel, with a 3,200 square foot restaurant. Additional amenities 
will be provided on site that are anticipated to be primarily utilized by the hotel guests, which 
include a 200 square foot coffee shop, 6,800 square foot ballroom, 2,000 square foot meeting 
space, and 5,000 square foot bar/lounge on the 7th floor. 
 

  
 
Although the prior and proposed land uses are different, the weekday daily, and AM and PM 
peak hour trip generation is relatively similar.  
 
The following improvements and mitigation measures were included in the year 2020 build 
analysis: 
 

Goldwater Boulevard and Camelback Road (1) – Signalized 
An overlap phase was included for the southbound right turn movement. 
 
Goldwater Boulevard and Fashion Square (2) – Signalized 
The lane configuration for the eastbound approach at the intersection of Goldwater 
Boulevard and Fashion Square was modified to provide a dedicated left turn lane and a 
shared through-right turn lane. There is more than adequate width to provide the 
separation of these movements with signing and pavement marking modifications. 
Additionally, the signal cycle length was reduced to 60 seconds. 
 
Scottsdale Road and Highland Avenue (6) – Signalized 
Although the stipulation requires the build out of a third eastbound left turn lane, 
alternative geometrics and lane configurations were considered to determine whether 
an interim condition could provide adequate levels of service. For this intersection, 
modifying the eastbound approach to provide two dedicated left turn lanes, a shared 
left-through lane and a dedicated right turn lane. 

Weekday
Total Total In Out Total In Out

2,149 156 27 129 126 84 41

2,833 127 75 52 110 59 52

684 -29 48 -77 -15 -26 11Difference

SFS TI&MA Dated May 9, 2017

Caesars Republic

PM Peak HourAM Peak Hour
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These improvements are recommended with the build out of the proposed Caesars Republic 
development. 
 
As part of the Scottsdale Fashion Square Mall Zoning Application Case Number 25-ZN-2015 & 1-II-
2016, stipulations were established including transportation related stipulations. A number of 
these stipulations appear to be triggered with the proposed Caesars Republic developments, 
including but not limited to, sidewalk improvements, street improvements, pedestrian 
improvements, required traffic studies, installation of a pedestrian hybrid beacon, transit stop 
improvements, and pedestrian lighting installation.  
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HCW, LLC 
Caesars Republic  

ATTACHMENT A – CAESARS REPUBLIC SITE 
PLAN 
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HCW, LLC 
Caesars Republic  

ATTACHMENT B – TRIP GENERATION  
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Scottsdale Fashion Square Completed: SS 8/13/219

HCW, LLC Checked: GT 8/13/219

Trip Generation Calculations - Ceasars Republic

310 Hotel

Rate % In % Out Rate % In % Out Rate % In % Out Total In Out Total In Out Total In Out

310 265 Rooms 8.36 50% 50% 0.47 59% 41% 0.6 51% 49% 2,215 1108 1107 125 74 51 159 81 78 Average

310 265 Rooms 5.31 50% 50% 0.20 59% 41% 0.26 51% 49% 1,407 704 703 53 31 22 69 35 34 Minimum

310 265 Rooms 9.53 50% 50% 0.84 59% 41% 1.06 51% 49% 2,525 1263 1262 223 132 91 281 143 138 Maximum

Equation % In % Out Equation % In % Out Equation % In % Out Total In Out Total In Out Total In Out

310 265 Rooms T=11.29(X)-426.97 50% 50% T=0.50(X)-5.34 59% 41% T=0.75(X)-26.02 51% 49% 2,565 1,283 1,282 127 75 52 173 88 85 Equation

1.86 0.14 0.22
6 25 28

146 178 183
0.92 0.85 0.80

931 Quality Restaurant

Rate % In % Out Rate % In % Out Rate % In % Out Total In Out Total In Out Total In Out

931 3.2
1000 SF 

GLA
83.84 50% 50% 0.73 N/A N/A 7.80 67% 33% 268 134 134 0 0 0 25 17 8 Average

931 3.2
1000 SF 

GLA
33.45 50% 50% 0.25 N/A N/A 2.62 67% 33% 107 54 53 0 0 0 8 5 3 Minimum

931 3.2
1000 SF 

GLA
139.93 50% 50% 1.60 N/A N/A 18.68 67% 33% 448 224 224 0 0 0 60 40 20 Maximum

Equation % In % Out Equation % In % Out Equation % In % Out Total In Out Total In Out Total In Out

931 3.2
1000 SF 

GLA
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Equation

40.01 0.42 4.49
10 7 19
9 10 9

N/A N/A N/A

2833 1417 1416 127 75 52 198 105 93

Weekday AM Peak Hour

Hotel

Land Use ITE Code Qty Unit

PM Peak Hour Weekday AM Peak Hour PM Peak Hour

PM Peak Hour Weekday AM Peak Hour PM Peak Hour

New Trip Gen

Hotel

Hotel

Land Use ITE Code Qty Unit
Weekday AM Peak Hour

Number of Studies
Average Size

R2

Hotel

Hotel

Standard Deviation

PM Peak Hour

Quality Restaurant

Quality Restaurant

Land Use ITE Code Qty Unit
Weekday AM Peak Hour PM Peak Hour Weekday AM Peak Hour

AM Peak Hour PM Peak Hour Weekday AM Peak Hour

R2

Unit
Weekday PM Peak Hour

Quality Restaurant

Quality Restaurant

Land Use ITE Code Qty

Quality Restaurant

Standard Deviation
Number of Studies

Average Size
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Scottsdale Fashion Square Completed: SAS 8/13/219

HCW, LLC Checked: GT 8/13/219

Trip Generation Calculations - Ceasars Republic

PASS-BY

ENTER EXIT TOTAL
Origin 
FROM Destin TO TOTAL Rate   % ENTER EXIT TOTAL ENTER EXIT TOTAL

Origin 
FROM Destin TO TOTAL Rate   % ENTER EXIT TOTAL Rate   % ENTER EXIT TOTAL

200     63            43           106           62 -          0 0% 63             43             106            61             59             120          52           448             52 44% 34             33             68              0% 34             33             68              

240,000            262          36           298           241 19 19 6% 245           34             279            49             241           290          13           809             13 4% 47             230           278            0% 47             230           278            

265 75            52           127           74 0 0 0% 75             52             127            88             85             173          76           448             76 44% 50             48             97              0% 50             48             97              

3,200                -           -          -            0 240 0 0% -            -            -             17             8               25            12           779             12 47% 9               4               14              0% 9               4               14              

600,000            655          90           745           603 19 19 3% 638           87             726            123           603           726          32           858             32 4% 118           576           694            0% 118           576           694            

30,000              5              3             9               0% 5               3               9                21             23             43            0% 21             23             43              34% 14             15             29              

60,000              11            6             17             0% 11             6               17              41             45             86            0% 41             45             86              34% 27             30             57              

200,000            35            22           57             0% 35             22             57              138           150           288          0% 138           150           288            34% 91             99             190            

30,000              33            4             37             30 19 19 52% 16             2               18              6               30             36            2             858             2 4% 6               29             35              0% 6               29             35              

2,086,445         617          378         995           0% 2,202       2,385        4,587       0% 34% 1,453       1,574       3,027        

1,139       256         1,395        1,088        249           1,338         545           1,244        1,789       464           1,138       1,603        396           1,064       1,461        

96% 90% 82%

Land Use Pairs AM PM Land Use Pairs AM PM

From Office To Restaurant 63% 4% To Office From Restaurant 14% 30%
To Retail 28% 20% From Retail 4% 31%
To Residential 1% 2% From Residential 3% 57%
To Hotel 0% 0% From Hotel 3% 0%

From Residential To Office 2% 4% To Residential From Office 0% 4%
To Retail 1% 42% From Retail 2% 46%
To Restaurant 20% 21% From Restaurant 5% 16%
To Hotel 0% 3% From Hotel 0% 0%

From Hotel To Office 75% 0% To Hotel From Office 0% 0%
To Retail 14% 16% From Retail 0% 17%
To Residential 0% 2% From Residential 0% 12%
To Restaurant 9% 68% From Restaurant 4% 71%

From Restaurant To Office 31% 3% To Restaurant From Office 23% 2%
To Retail 14% 41% From Retail 50% 29%
To Residential 4% 18% From Residential 20% 14%
To Hotel 3% 7% From Hotel 6% 5%

After Internal Capture After Internal Capture After Pass-By

LAND USE SF DU

BEFORE REDUCTION                                 
AM PEAK HR ADJ STREET Internal Capture Calcs AM REDUCED

BEFORE REDUCTION                                  
PM PEAK HR ADJ STREET Internal Capture Calcs PM REDUCED PM REDUCED

General Office Building

CAESARS REPUBLIC (HOTEL)

General Office Building

Shopping Center

Shopping Center

Shopping Center

Hotel

For Trip Origins, Table 6.1  ITE Trip Generation Handbook, 3rd Edition For Trip Origins, Table 6.2  ITE Trip Generation Handbook, 3rd Edition

CAESARS REPUBLIC (RESTUARANT)

General Office Building

Existing Shopping Center

TOTAL
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Scottsdale Fashion Square Completed: SAS 8/13/219

Macerich Checked: GT 8/13/219

Trip Generation Calculations - Ceasars Republic

South of Highland - From FINAL Scottsdale Fashion Report May 9, 2017 (ITE Trip Generation, 9th Edition)

Equation/Rate % In % Out Equation/Rate % In % Out Equation/Rate % In % Out Total In Out Total In Out Total In Out

230 400
Dwelling 

Units
Ln(T)=0.87Ln(X)+2.46 50% 50% Ln(T)=0.80Ln(X)+0.26 17% 83% Ln(T)=0.82Ln(X)+0.32 67% 33% 2,149 1,075 1,074 156 27 129 126 84 41

2,149 1,075 1,074 156 27 129 126 84 41

South of Highland - HCW Proposal November 5, 2018 (ITE Trip Generation, 10th Edition)

Equation/Rate % In % Out Equation/Rate % In % Out Equation/Rate % In % Out Total In Out Total In Out Total In Out

310 265 Rooms T=11.29(X)-426.97 50% 50% T=0.50(X)-5.34 59% 41% T=0.75(X)-26.02 51% 49% 2,565 1,283 1,282 127 75 52 97 50 48

931 3.2
1000 SF 

GLA
83.84 50% 50% 0.73 N/A N/A 7.80 67% 33% 268 134 134 0 0 0 13 9 4

2,833 1,417 1,416 127 75 52 110 59 52

Weekday AM Peak Hour PM Peak Hour

Hotel

New Trip Gen

Quality Restaurant

Land Use ITE Code Qty Unit
Weekday AM Peak Hour PM Peak Hour

Weekday AM Peak Hour PM Peak Hour

Condominium/Townhouse/Apartment

Trip Gen

Land Use ITE Code Qty Unit
Weekday AM Peak Hour PM Peak Hour
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HCW, LLC 
Caesars Republic  

ATTACHMENT C – 5/9/17 SFS TI&MA 
EXISTING SIGNAL TIMING  
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DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 4 9 10 11 12 13 14 15 16
MOVEMENT NST NSL EWT EWL
NOTES
MIN GRN 8 4 10 4

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 7 33

WALK2

WLK MAX
PED CLR/FDW 23 17
PD CLR2
PC MAX
PED CO
VEH EXT 2 1 1 1
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 30 25 70 25 -7 -4 -6 -4 0 0 0 0
MAX 2 60 50 90 50 -7 -4 -6 -4 0 0 0 0
MAX 3
DYM MAX
DYM STP
YELLOW 4.2 3 4.2 3
RED CLR 2.8 1 1.8 1
RED MAX
RED RVT 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

:

2
##

1

68th  ST.   &   CAMELBACK

1

$$

2

9

4

3.0

#
#
#

4

:

1011.0

:

F.D.W.
LEFT TURN 

STANDARD

E/WN/S

2.8

4.2

3

COMMUNICATIONS 

MM-1-5-1

PHASE

23 172.17. 10.56

1.8

4.2

3/10/2010

56

17

YELLOW

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

3

#
#
#

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 
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PH1 2 3 4
CLEARANCES FDW 23 0 17 0

YELLOW 4.2 3.0 4.2 3.0
ALL RED 2.8 1.0 1.8 1.0

1

1 R1 1 2 2 :9 3 1 4 =>

R2

NST NSL EWT EWL

PLAN # 1 0 0 - 7 4 . 2 2 . 8 - 4 . 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 NB
8/30/2001 SPLIT

COORD
RECALLS (V, P, Mx)

0630-0900 GREEN -7 -4 -6 -4 SB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 2 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS
3/30/2009 SPLIT

COORD
RECALLS (V, P, Mx)

GREEN -7 -4 -6 -4 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 3 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB
3/30/2009 SPLIT

COORD
RECALLS (V, P, Mx)

GREEN -7 -4 -6 -4 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

8

3 . 0

B.O.G.  

OFFSET

DIR 

CODE

COORD 

DIR 

120
0

OPERATIVE TIMES ACTUAL 

CYCLE

OPERATIVE TIMES ACTUAL 

CYCLE

0

0
OPERATIVE TIMES ACTUAL 

CYCLE

ACTION PLAN # GREEN         

w/o WALK 

MOVEMENTS LEFT

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 

GREEN

PROGRESSION VALUES

56

SECTION #

101

TIMING PLAN # WALK  & 

GREEN

68th  ST.   &   CAMELBACK

0.0

0.0 0.0

0.0

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0

SEQUENCE

7

0.0 0.0 0 0

0 0 0 0

1 . 0 0 0

5 6

5 6 7 8
0

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

MM-3-3 
MORNING 

SPLIT 
 PATTERNS 

MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS 

COORDINATOR PATTERNS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

N/S E/W 

5 

4 

6 

1 

2 

3 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

MM-3-2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 

RING 1 
RING 2 
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PH1 2 3 4
CLEARANCES FDW 23 0 17 0

YELLOW 4.2 3.0 4.2 3.0
ALL RED 2.8 1.0 1.8 1.0

56

SECTION #

101

68th  ST.   &   CAMELBACK

0.0

0.0 0.0

0.0

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0
5 6 7 8

0
MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

COORDINATOR PATTERNS 

N/S E/W 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

1

1 R1 1 2 2 :9 3 1 4 =>

R2

NST NSL EWT EWL

PLAN # 4 0 0 - 7 4 . 2 2 . 8 - 4 . 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 NB
8/30/2001 SPLIT

COORD
RECALLS (V, P, Mx)

0900-1530 GREEN -7 -4 -6 -4 SB
1830-2100 0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 5 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS
3/30/2009 SPLIT

COORD
RECALLS (V, P, Mx)

as needed GREEN -7 -4 -6 -4 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 6 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB
3/30/2009 SPLIT

COORD
RECALLS (V, P, Mx)

as needed GREEN -7 -4 -6 -4 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

TIMING PLAN WALK  & 

GREEN

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 

GREEN

ACTION PLAN GREEN     

w/o WALK 

MOVEMENTS

PROGRESSION VALUES

DIR 

CODE

COORD 

DIR 

B.O.G.  

OFFSET

LEFT

0
OPERATIVE TIMES ACTUAL 

CYCLE

7 85

0ACTUAL 

CYCLE
OPERATIVE TIMES

0
OPERATIVE TIMES ACTUAL 

CYCLE

SEQUENCE

3 . 0 1 . 0 0 0

6

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

MM-3-3 
MID-DAY 

SPLIT 
 PATTERNS 

HYPERLINKS 
TO MID-DAY 
TIME-SPACE 

DIAGRAMS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

5 

4 

6 

N/S E/W 

1 

2 

3 

MM-3-2 

RING 1 
RING 2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 
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PH1 2 3 4
CLEARANCES FDW 23 0 17 0

YELLOW 4.2 3.0 4.2 3.0
ALL RED 2.8 1.0 1.8 1.0

56

SECTION #

101

68th  ST.   &   CAMELBACK

0.0

0.0 0.0

0.0

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0
5 6 7 8

0
MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

COORDINATOR PATTERNS 

N/S E/W 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

1

1 R1 1 2 2 :9 3 1 4 =>

R2

NST NSL EWT EWL

PLAN # 7 0 0 - 7 4 . 2 2 . 8 - 4 . 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 NB
8/30/2001 SPLIT

COORD
RECALLS (V, P, Mx)

1530-1830 GREEN -7 -4 -6 -4 SB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 8 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS
SPLIT

COORD
RECALLS (V, P, Mx)

GREEN -7 -4 -6 -4 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 9 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB
SPLIT

COORD
RECALLS (V, P, Mx)

GREEN -7 -4 -6 -4 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

5 6 7 8

TIMING PLAN WALK  & 

GREEN

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 

GREEN

ACTION PLAN

MOVEMENTS

GREEN     

w/o WALK 

LEFT

PROGRESSION VALUES

DIR 

CODE

COORD 

DIR 

B.O.G.  

OFFSET

0
OPERATIVE TIMES ACTUAL 

CYCLE

0ACTUAL 

CYCLE
OPERATIVE TIMES

120
0

OPERATIVE TIMES ACTUAL 

CYCLE

SEQUENCE

3 . 0 1 . 0 0 0

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

MM-3-3 
EVENING 

SPLIT 
 PATTERNS 

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

5 

4 

6 

1 

2 

3 

N/S E/W 

MM-3-2 

RING 1 
RING 2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 
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DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 4 5 6 9 10 11 12 13 14 15 16
MOVEMENT NBT SBL EWT EWL SBT NBL
NOTES PROT perm/PROT PROT
MIN GRN 10 4 10 4 10 4

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 8 7 8

WALK2

WLK MAX
PED CLR/FDW 22 23 22
PD CLR2
PC MAX
PED CO
VEH EXT 2 1 1 3 1
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 50 15 45 15 50 15 46 15 43 15 46 15 49 19
MAX 2 60 50 60 45 60 50 56 45 57 42 56 45 63 46
MAX 3
DYM MAX
DYM STP
YELLOW 3.6 3 3.6 3 3.6 3
RED CLR 2.4 1 2.4 1 2.4 1
RED MAX
RED RVT 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

1.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

$$$

2

9 9

4

3.0

#
#
#

4

:

101

COMMUNICATIONS 

GOLDWATER   &   CAMELBACK

8

5

MM-1-5-1

N/S

2.4

3.6

::

3

PHASE

22 172.17. 10.57

2.4

3.6

11/27/2012

57

23
YELLOW

;##

16

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

;

3

#
#
#

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 
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PH1 2 3 4
CLEARANCES FDW 22 0 23 0

YELLOW 3.6 3.0 3.6 3.0
ALL RED 2.4 1.0 2.4 1.0

1
1 R1 1  2  3  4 

R2 5  6 

NBT SBL EWT EWL
PLAN # 1 0 0 39 3 . 6 2 . 4 11 . 0 0 3.6 2.4 11 3 1.0 1 1

DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 10
11/27/2006 SPLIT 45 15 45 15 1 3

COORD   X
RECALLS (V, P, Mx)   P

0630-0900 GREEN 39 11 39 11 1 5 2 SB 10
0 0 39 3.6 2.4 11 0 0.0 0.0 15 0 0.0 1 6

PLAN # 2 0 0 46 3.6 2.4 14.0 3.0 1.0 9 23 0 3.6 2.4 8 3 1.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 10

11/27/2006 SPLIT 52 18 38 12 2 3
COORD X

16 23

5 6
45

X

45 0

39 11 45 15

COORD 
DIR 

1 4

DIR 
CODE

X
52 18 38 120

120
12

B.O.G.  
OFFSET

SBT

OPERATIVE TIMES ACTUAL 2 4

3 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES

P

15 45 15 120
120

NBL

87
1 . 0

57
SECTION #

101

TIMING PLAN # WALK  & 
GREEN

GOLDWATER   &   CAMELBACK
0.0
0.0 0.0

0.0
0

5 6 7 8
0

SYSTEM #

2.4
3.6
22

1.0
3.0
0

3.0 1.0

SEQUENCEMM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD   X
RECALLS (V, P, Mx)   P

GREEN 46 14 32 8 2 5 4 EB 104
0 0 46 3.6 2.4 14 0 0.0 0.0 12 0 0.0 2 6

PLAN # 3 0 0 35 3.6 2.4 10.0 3.0 1.0 17 23 0 3.6 2.4 15 3 1.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 104

11/27/2006 SPLIT 41 14 46 19 3 3
COORD   X

RECALLS (V, P, Mx)   P
GREEN 35 10 40 15 3 5 6 EW 104
0 0 35 3 . 6 2 . 4 10 0 0.0 0.0 19 0 0.0 3 6

120
120 3 4POPERATIVE TIMES ACTUAL 

CYCLE

41 14 46 19

X
P

120OPERATIVE TIMES ACTUAL 
CYCLE

2 4

X

46 14 38 12
3.0 1.0 38 0

1.0 46 0

35 10 46 19
3.0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2
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PH1 2 3 4
CLEARANCES FDW 22 0 23 0

YELLOW 3.6 3.0 3.6 3.0
ALL RED 2.4 1.0 2.4 1.0

57
SECTION #

101

GOLDWATER   &   CAMELBACK
0.0
0.0 0.0

0.0
0

5 6 7 8
0

SYSTEM #

2.4
3.6
22

1.0
3.0
0 MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  2  3  4 

R2 5  6 

NBT SBL EWT EWL
PLAN # 7 0 0 39 3 . 6 2 . 4 15 . 0 0 3.6 2.4 11 3 1.0 7 1

DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 107
11/27/2006 SPLIT 45 19 41 15 7 3

COORD   X
RECALLS (V, P, Mx)   P

1530-1830 GREEN 39 15 35 11 7 5 2 SB 107
0 0 39 3.6 2.4 15 0 0.0 0.0 15 0 0.0 7 6

PLAN # 8 0 0 46 3.6 2.4 12.0 3.0 1.0 11 23 0 3.6 2.4 8 3 1.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 107

11/27/2006 SPLIT 52 16 40 12 8 3
COORD X

23

NBL

5 6 7 8
3 . 0 1 . 0 12

4

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS SBT

P

120
OPERATIVE TIMES ACTUAL 

CYCLE

45 19 41 15
X

41

39 15 41 15
3.0 1.0 0

12
X

120
120

52 16 40

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

7120

8 4

SEQUENCEMM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD   X
RECALLS (V, P, Mx)   P

GREEN 46 12 34 8 8 5 4 EB 107
0 0 46 3.6 2.4 12 0 0.0 0.0 12 0 0.0 8 6

PLAN # 9 0 0 35 3.6 2.4 7.0 3.0 1.0 20 23 0 3.6 2.4 15 3 1.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 107

11/27/2006 SPLIT 41 11 49 19 9 3
COORD   X

RECALLS (V, P, Mx)   P
GREEN 35 7 43 15 9 5 6 EW 107
0 0 35 3 . 6 2 . 4 7 0 0.0 0.0 19 0 0.0 9 6

40 0

41 11

12

49 0

35 7 49 19
3.0 1.0

19
X

46

P

40 12
3.0 1.0

OPERATIVE TIMES P

120
120OPERATIVE TIMES ACTUAL 

CYCLE

X

49

120ACTUAL 
CYCLE

8 4

9 4

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 3 9 10 11 12 13 14 15 16
MOVEMENT NST EWT
NOTES
MIN GRN 10 6

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 17 6

WALK2

WLK MAX
PED CLR/FDW 13 19
PD CLR2
PC MAX
PED CO
VEH EXT 2
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 105 35 101 0 35 0 0 0 0 0
MAX 2 110 55 102 0 55 0 0 0 0 0
MAX 3
DYM MAX
DYM STP
YELLOW 4.1 3
RED CLR 1.9 3
RED MAX
RED RVT 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

3

#

;##

1

PHASE

13 172.17. 11.37

3.1

2.9

137

19
YELLOW

MM-1-5-1

N/S

1.9

4.1

:

3

COMMUNICATIONS 

GOLDWATER & FASHION SQUARE ACCESS

8

1

$$$ 9

3.0

#

1011.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.1 0.0 3.0 0.0
ALL RED 1.9 0.0 3.0 0.0

1
1 R1 1  3 

R2
NST EWT

PLAN # 1 69 13 0 4 . 1 1 . 9 0 . 0 26 3.0 3.0 0 0 0.0 1 1
DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 25

11/27/2006 SPLIT 88 0 32 0 1 3
COORD X  

RECALLS (V, P, Mx) P  
0630-0900 GREEN 82 0 26 0 2 SB 25

0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 2 88 13 0 4.1 1.9 0.0 0.0 0.0 0 0 7 3.0 3.0 0 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 25

11/27/2006 SPLIT 107 0 13 0 2 3
COORD X

SEQUENCE

0.0 0.0

SYSTEM #

0.0
0.0
0

0.0
0.0
0 0

5 6 7 8
0 137

SECTION #
101

TIMING PLAN # WALK  & 
GREEN

GOLDWATER & FASHION SQUARE ACCESS
0.0
0.0 0.0

0.0

120
120

87
0 . 0

0 0 0

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES
B.O.G.  

OFFSET

OPERATIVE TIMES ACTUAL

0 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

120
120

00 0 0

DIR 
CODE

COORD 
DIR 

0 0

0 0 0 0

0 0

5 6
0

MM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 101 0 7 0 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 3 75 13 0 4.1 1.9 0.0 0.0 0.0 0 0 20 3.0 3.0 0 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 WB

11/27/2006 SPLIT 94 0 26 0 3 3
COORD X  

RECALLS (V, P, Mx) P  
GREEN 88 0 20 0 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

0 0 0 0
0.0

0.0 0.0 0 0

0.0 0 0

0 0 00
OPERATIVE TIMES ACTUAL 

CYCLE

120

OPERATIVE TIMES ACTUAL 
CYCLE

0 0 0 0 120
120

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.1 0.0 3.0 0.0
ALL RED 1.9 0.0 3.0 0.0

SYSTEM #

0.0
0.0
0

0.0
0.0
0 0

5 6 7 8
0 137

SECTION #
101

GOLDWATER & FASHION SQUARE ACCESS
0.0
0.0 0.0

0.0

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  3 

R2
NST EWT

PLAN # 7 75 13 0 4 . 1 1 . 9 0 . 0 20 3.0 3.0 0 0 0.0 7 1
DATE EFFECTIVE PHASE 1 2 3 4 1 NB 110

11/27/2006 SPLIT 94 0 26 0
COORD X  

RECALLS (V, P, Mx) P  
1530-1830 GREEN 88 0 20 0 SB

0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 8 80 13 0 4.1 1.9 0.0 0.0 0.0 0 0 15 3.0 3.0 0 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS

11/27/2006 SPLIT 99 0 21 0
COORD X

SEQUENCE

120

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

120
120

0 0 0

0

0

0 0 0 0
0.0 0.0 0

OPERATIVE TIMES ACTUAL 
CYCLE

0 0 0 0 120

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS

5 6 7 8
0 . 0 0 . 0 0 0

MM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 93 0 15 0 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 9 65 13 0 4.1 1.9 0.0 0.0 0.0 0 0 30 3.0 3.0 0 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB

11/27/2006 SPLIT 84 0 36 0
COORD X  

RECALLS (V, P, Mx) P  
GREEN 78 0 30 0 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

120ACTUAL 
CYCLE

120
120OPERATIVE TIMES ACTUAL 

CYCLE

0

0 0
0.0 0.0

OPERATIVE TIMES
0

0
0.0 0.0

0

0 0

0 0

0

0 0

0 0 0

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 3 9 10 11 12 13 14 15 16
MOVEMENT NST EWT
NOTES
MIN GRN 10 5

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 17 7

WALK2

WLK MAX
PED CLR/FDW 13 19
PD CLR2
PC MAX
PED CO
VEH EXT 2
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 105 30 101 0 26 0 0 0 0 0
MAX 2 110 50 103 0 49 0 0 0 0 0
MAX 3
DYM MAX
DYM STP
YELLOW 4.1 3
RED CLR 1.9 3
RED MAX
RED RVT 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

1.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

$$$ 9

3.0

101

COMMUNICATIONS 

GOLDWATER  &  SOLARI

1

MM-1-5-1

N/S

1.9

4.1

3

;

PHASE

13 172.17. 12.19

3

3

11/28/2012

219

18
YELLOW

;##

1

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.1 0.0 3.0 0.0
ALL RED 1.9 0.0 3.0 0.0

1
1 R1 1  3 

R2
NST EWT

PLAN # 1 69 13 0 4 . 1 1 . 9 0 . 0 26 3.0 3.0 0 0 0.0 1 1
DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 60

5/14/2008 SPLIT 88 0 32 0 1 3
COORD X  

RECALLS (V, P, Mx) P  
0630-0900 GREEN 82 0 26 0 2 SB 60

0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 2 88 13 0 4.1 1.9 0.0 0.0 0.0 0 0 7 3.0 3.0 0 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 60

5/14/2008 SPLIT 107 0 13 0 2 3
COORD X

0 0

5 6
0

0 0

0 0 0 0

COORD 
DIR 

DIR 
CODE

0 0 0 120
120

0

B.O.G.  
OFFSET

OPERATIVE TIMES ACTUAL

0 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES

0 0 0 120
120

87
0 . 0

219
SECTION #

101

TIMING PLAN # WALK  & 
GREEN

GOLDWATER  &  SOLARI
0.0
0.0 0.0

0.0
0

5 6 7 8
0

SYSTEM #

0.0
0.0
0

0.0
0.0
0

0.0 0.0

SEQUENCEMM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 101 0 7 0 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 3 81 13 0 4.1 1.9 0.0 0.0 0.0 0 0 14 3.0 3.0 0 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 WB

5/14/2008 SPLIT 100 0 20 0 3 3
COORD X  

RECALLS (V, P, Mx) P  
GREEN 94 0 14 0 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

120
120OPERATIVE TIMES ACTUAL 

CYCLE

0 0 0 0

120OPERATIVE TIMES ACTUAL 
CYCLE

0 0 0 0
0.0 0.0 0 0

0.0 0 0

0 0 0 0
0.0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.1 0.0 3.0 0.0
ALL RED 1.9 0.0 3.0 0.0

219
SECTION #

101

GOLDWATER  &  SOLARI
0.0
0.0 0.0

0.0
0

5 6 7 8
0

SYSTEM #

0.0
0.0
0

0.0
0.0
0 MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  3 

R2
NST EWT

PLAN # 7 28 13 0 4 . 1 1 . 9 0 . 0 7 3.0 3.0 0 0 0.0 7 1
DATE EFFECTIVE PHASE 1 2 3 4 1 NB 55

5/14/2008 SPLIT 47 0 13 0
COORD X  

RECALLS (V, P, Mx) P  
1530-1830 GREEN 41 0 7 0 SB

0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 8 86 13 0 4.1 1.9 0.0 0.0 0.0 0 0 9 3.0 3.0 0 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS

5/14/2008 SPLIT 105 0 15 0
COORD X

0

5 6 7 8
0 . 0 0 . 0 0

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS

60
OPERATIVE TIMES ACTUAL 

CYCLE

0 0 0 0

0

0 0 0 0
0.0 0.0 0

0 120
120

0 0 0

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

60

SEQUENCEMM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 99 0 9 0 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 9 76 13 0 4.1 1.9 0.0 0.0 0.0 0 0 19 3.0 3.0 0 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB

5/14/2008 SPLIT 95 0 25 0
COORD X  

RECALLS (V, P, Mx) P  
GREEN 89 0 19 0 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

0 0

0 0

0

0 0

0 0 0 0
0.0 0.0

0

0 0 0
0.0 0.0

OPERATIVE TIMES

120
120OPERATIVE TIMES ACTUAL 

CYCLE

0

120ACTUAL 
CYCLE

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
MOVEMENT NBT SBL WBT EBL SBT NBL EBT WBL
NOTES
MIN GRN 20 5 10 5 15 5 20 5

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 8 7 8 7

WALK2

WLK MAX
PED CLR/FDW 17 25 17 25
PD CLR2
PC MAX
PED CO
VEH EXT 0 2 3 2 0 2 3 2
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 50 20 45 20 50 20 40 20 47 18 41 20 47 18 39 20
MAX 2 55 35 50 40 55 35 45 40 51 35 46 40 51 35 41 40
MAX 3
DYM MAX
DYM STP
YELLOW 4.2 3 3.8 3 4.2 3 3.8 3
RED CLR 2.8 1 3.2 1 2.8 1 3.2 1
RED MAX
RED RVT 2 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL
MAX RECALL X X
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

1/19/11 -

Sensys 

installed, veh

ext increased.

::

6
###

1

SCOTTSDALE  RD.  &  CAMELBACK

8

5

$$

2

9 9

8

3.0

#
#

4

:
:

5171.0

:

F.D.W.
LEFT TURN 

STANDARD

E/WN/S

2.6

4.4

3

COMMUNICATIONS 

MM-1-5-1

PHASE

17 172.17. 10.59

2.9

4.1

3/31/2010

59

25

YELLOW

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

;

7

#
#

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 17 0 25 0

YELLOW 4.2 3.0 3.8 3.0
ALL RED 2.8 1.0 3.2 1.0

1
1 R1 1  2  3  4 

R2 5  6  7  8 

NBT SBL WBT EBL
PLAN # 1 0 0 38 4 . 2 2 . 8 15 . 0 35 3.8 3.2 10 3 1.0 1 1

DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 50
3/26/2007 SPLIT 45 19 42 14 1 3

COORD X  
RECALLS (V, P, Mx) M  

0630-0900 GREEN 38 15 35 10 1 5 2 SB 50
0 0 38 4.2 2.8 15 32 3.8 3.2 13 3 1.0 1 6

PLAN # 2 0 0 43 4.2 2.8 17.0 3.0 1.0 0 0 28 3.8 3.2 10 3 1.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 50

3/30/2009 SPLIT 50 21 35 14 2 3
COORD X

SBT NBL EBT WBL

8
3 . 0

B.O.G.  
OFFSET

DIR 
CODE

COORD 
DIR 

1 4

OPERATIVE TIMES ACTUAL 2 4
120

120

120
120OPERATIVE TIMES ACTUAL 

CYCLEM

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES

59
SECTION #

517

TIMING PLAN # WALK  & 
GREEN

SCOTTSDALE  RD.  &  CAMELBACK
3.8
3.2 1.0

3.0

SYSTEM #

2.8
4.2
17

1.0
3.0
0 25

SEQUENCE

7

3.0 1.0 0 0

38 15 32 13

19 39 1745
X

1 . 0 0 0

5 6

5 6 7 8
0

18
X

50 21 31

MM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) M  

GREEN 43 17 28 10 2 5 4 EB 49
0 0 43 4.2 2.8 17 24 3.8 3.2 14 3 1.0 2 6

PLAN # 3 0 0 33 4.2 2.8 12.0 3.0 1.0 0 0 34 3.8 3.2 19 3 1.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 49

3/30/2009 SPLIT 40 16 41 23 3 3
COORD X  

RECALLS (V, P, Mx) M  
GREEN 33 12 34 19 3 5 6 EW 49
0 0 33 4 . 2 2 . 8 12 39 3.8 3.2 14 3 1.0 3 6

3 4
120

120OPERATIVE TIMES ACTUAL 
CYCLE

40 16 46 18
X

OPERATIVE TIMES ACTUAL 
CYCLE

2 4M
120X

43 17 24 14
3.0 1.0 0 0

M

33 12 39 14
3.0 1.0 0 0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 17 0 25 0

YELLOW 4.2 3.0 3.8 3.0
ALL RED 2.8 1.0 3.2 1.0

59
SECTION #

517

SCOTTSDALE  RD.  &  CAMELBACK
3.8
3.2 1.0

3.0

SYSTEM #

2.8
4.2
17

1.0
3.0
0 25

5 6 7 8
0 MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  2  3  4 

R2 5  6  7  8 

NBT SBL WBT EBL
PLAN # 7 0 0 35 4 . 2 2 . 8 18 . 0 28 3.8 3.2 17 3 1.0 7 1

DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 49
3/26/2007 SPLIT 42 22 35 21 7 3

COORD X  
RECALLS (V, P, Mx) M  

1530-1830 GREEN 35 18 28 17 7 5 2 SB 49
0 0 35 4.2 2.8 18 34 3.8 3.2 11 3 1.0 7 6

PLAN # 8 0 0 47 4.2 2.8 15.0 3.0 1.0 0 0 26 3.8 3.2 10 3 1.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 49

SPLIT 54 19 33 14 8 3
COORD X

SBT NBL EBT WBL

5 6 7 8

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

120
120OPERATIVE TIMES ACTUAL 

CYCLE

42 22 41 15
X 7 4

120
120 8 4X

SEQUENCE

3 . 0 1 . 0 0 0

M

35 18 34 11
3.0 1.0 0 0

54 19 33 14

MM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) M  

GREEN 47 15 26 10 8 5 4 EB 49
0 0 47 4.2 2.8 15 26 3.8 3.2 10 3 1.0 8 6

PLAN # 9 0 0 33 4.2 2.8 10.0 3.0 1.0 0 0 41 3.8 3.2 14 3 1.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 49

SPLIT 40 14 48 18 9 3
COORD X  

RECALLS (V, P, Mx) M  
GREEN 33 10 41 14 9 5 6 EW 49
0 0 33 4 . 2 2 . 8 10 35 3.8 3.2 20 3 1.0 9 6

120ACTUAL 
CYCLE

8 4OPERATIVE TIMES

120
120OPERATIVE TIMES ACTUAL 

CYCLE

X
M

9 4

47 15 26 10
3.0 1.0 0 0

40 14 42 24
X
M

33 10 35 20
3.0 1.0 0 0

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 5 7 9 10 11 12 13 14 15 16
MOVEMENT NBT SBL WBT SBT EBT
NOTES Ld Prm
MIN GRN 20Ld Prm 12 20 8

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 7 6 7 6

WALK2

WLK MAX
PED CLR/FDW 19 19 19 19
PD CLR2
PC MAX
PED CO
VEH EXT 1 3 3 1 1
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 45 30 50 80 50 43 30 47 0 77 0 47 0
MAX 2 50 40 55 85 55 48 40 40 0 77 0 44 0
MAX 3
DYM MAX
DYM STP
YELLOW 3.6 3 4.7 3.6 4.7
RED CLR 2.4 1 2.3 2.4 2.3
RED MAX
RED RVT 2 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL X X
PED RECALL X X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

OL-A active

during phs 2 + 3

unless ph 3 ped

active.

1.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

$$

2

9 9

3.0

#

101

COMMUNICATIONS 

SCOTTSDALE  &  DRINKWATER

5

MM-1-5-1

N/S

2.3

3.7

:

3

A;

PHASE

20 172.17. 11.42

3.2

3.8

5/10/2013

142

19
YELLOW

##

1

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

7

#

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 19 0 19 0

YELLOW 3.6 3.0 4.7 0.0
ALL RED 2.4 1.0 2.3 0.0

1
2 R1 2  1  3 

R2 5  7 
NBT SBL WBT

PLAN # 1 14 19 0 3 . 6 2 . 4 30 . 0 40 4.7 2.3 0 0 0.0 1 1
DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 45

7/25/2001 SPLIT 39 34 47 0 1 3
COORD X  

RECALLS (V, P, Mx) P M
0630-0900 GREEN 33 30 40 0 2 SB 45

48 19 0 3.6 2.4 0 40 4.7 2.3 0 0 0.0

PLAN # 2 24 19 0 3.6 2.4 30.0 3.0 1.0 0 0 30 4.7 2.3 0 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 45

7/25/2001 SPLIT 49 34 37 0 2 3
COORD X

0 0

5 6
73

0 0

67 0 40 0

COORD 
DIR 

DIR 
CODE

X
83 37 120

120
0

B.O.G.  
OFFSET

SBT

OPERATIVE TIMES ACTUAL

3 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES

P

47 0
X

120
120

EBT

87
1 . 0

142
SECTION #

101

TIMING PLAN # WALK  & 
GREEN

SCOTTSDALE  &  DRINKWATER
4.7
2.3 0.0

0.0
19

5 6 7 8
0

SYSTEM #

2.4
3.6
19

0.0
0.0
0

0.0 0.0

SEQUENCEMM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 43 30 30 0 EB
58 19 0 3.6 2.4 0 30 4.7 2.3 0 0 0.0

PLAN # 3 15 19 0 3.6 2.4 30.0 3.0 1.0 0 0 39 4.7 2.3 0 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 WB

7/25/2001 SPLIT 40 34 46 0 3 3
COORD X  

RECALLS (V, P, Mx) P  
GREEN 34 30 39 0 EW

49 19 0 3 . 6 2 . 4 0 39 4.7 2.3 0 0 0.0

120
120OPERATIVE TIMES ACTUAL 

CYCLE

74 46 0
X
P

X 120OPERATIVE TIMES ACTUAL 
CYCLEP

77 0 30 0
0.0 0.0 0 0

0.0 0 0

68 0 39 0
0.0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 19 0 19 0

YELLOW 3.6 3.0 4.7 0.0
ALL RED 2.4 1.0 2.3 0.0

142
SECTION #

101

SCOTTSDALE  &  DRINKWATER
4.7
2.3 0.0

0.0
19

5 6 7 8
0

SYSTEM #

2.4
3.6
19

0.0
0.0
0 MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  2  3 

R2 5  7 
NBT SBL WBT

PLAN # 7 17 19 0 3 . 6 2 . 4 20 . 0 47 4.7 2.3 0 0 0.0 7 1
DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 98

11/1/2006 SPLIT 42 24 54 0 7 3
COORD X  

RECALLS (V, P, Mx) P  
1530-1830 GREEN 36 20 47 0 2 SB 98

41 19 0 3.6 2.4 0 47 4.7 2.3 0 0 0.0

PLAN # 8 -19 19 0 3.6 2.4 0.0 3.0 1.0 0 0 0 4.7 2.3 0 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 98

11/1/2006 SPLIT 6 4 7 0 8 3
COORD X

0

EBT

5 6 7 8
3 . 0 1 . 0 0

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS SBT

P

120
OPERATIVE TIMES ACTUAL 

CYCLE

66 54 0
X

0

60 0 47 0
0.0 0.0 0

0
X

120
17

10 7

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

120

SEQUENCEMM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 0 0 0 0 EB
-15 19 0 3.6 2.4 0 0 4.7 2.3 0 0 0.0

PLAN # 9 -19 19 0 3.6 2.4 0.0 3.0 1.0 0 0 0 4.7 2.3 0 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 WB

11/1/2006 SPLIT 6 4 7 0 9 3
COORD X  

RECALLS (V, P, Mx) P  
GREEN 0 0 0 0 EW

-15 19 0 3 . 6 2 . 4 0 0 4.7 2.3 0 0 0.0

0 0

10

0

0 0

4 0 0
P

0
0.0 0.0

0
X

4 0 0
0.0 0.0

OPERATIVE TIMES

120
17OPERATIVE TIMES ACTUAL 

CYCLE

X
P

7

17ACTUAL 
CYCLE

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 5 6 9 10 11 12 13 14 15 16
MOVEMENT NBT SBL EWT SBT NBL
NOTES LD PRM LD PRM

MIN GRN 10 4 6 10 4

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 20 6 20

WALK2

WLK MAX
PED CLR/FDW 10 20 10
PD CLR2
PC MAX
PED CO
VEH EXT 1 1.5 1
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 65 15 15 65 15 64 16 26 26 64 16 33 26
MAX 2 75 30 30 75 30 75 30 30 34 75 30 37 34
MAX 3
DYM MAX
DYM STP
YELLOW 4.5 3 3.1 4.5 3
RED CLR 1.5 1 3.9 1.5 1
RED MAX
RED RVT 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

;

3

#

6
###

1

PHASE

9 172.17. 10.63

3.1

2.9

8/18/2010

63

20
YELLOW

MM-1-5-1

N/S

1.4

4.6

:

3

COMMUNICATIONS 

SCOTTSDALE  &  FASHION SQUARE

8

5

$$$

2

9

3.0

#

:

1011.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

USE  

SEQUENCE 16

AT ALL TIMES

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 10 0 20 0

YELLOW 4.5 3.0 3.1 0.0
ALL RED 1.5 1.0 3.9 0.0

1
16 R1 2  1  3 

R2 6  5 

NBT SBL EWT
PLAN # 1 51 10 0 4 . 5 1 . 5 16 . 0 26 3.1 3.9 0 0 0.0 1 1

DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 38
8/30/2001 SPLIT 67 20 33 1 3

COORD X
RECALLS (V, P, Mx) P

0630-0900 GREEN 61 16 26 0 1 5 2 SB 38
51 10 0 4.5 1.5 16 33 0.0 0.0 0 0 0.0 1 6

PLAN # 2 54 10 0 4.5 1.5 10.0 3.0 1.0 0 0 10 3.1 3.9 19 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 38

3/30/2009 SPLIT 70 14 17 19 2 3
COORD X

SEQUENCE

3.0 1.0

SYSTEM #

1.5
4.5
10

1.0
3.0
0 0

5 6 7 8
0 63

SECTION #
101

TIMING PLAN # WALK  & 
GREEN

SCOTTSDALE  &  FASHION SQUARE
0.0
0.0 0.0

0.0

120
120

NBL

87
1 . 0

P

20 33
X

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES
B.O.G.  

OFFSET
SBT

OPERATIVE TIMES ACTUAL 2 4

3 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

120
120

19
X

70 14 17

DIR 
CODE

COORD 
DIR 

1 4

0 0

61 16 33 0

0 0

5 6
67

MM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X
RECALLS (V, P, Mx) P

GREEN 64 10 10 19 2 5 4 EB 35
54 10 0 4.5 1.5 10 17 0.0 0.0 19 0 0.0 2 6

PLAN # 3 44 10 0 4.5 1.5 10.0 3.0 1.0 0 0 15 3.1 3.9 24 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 35

3/30/2009 SPLIT 60 14 22 24 3 3
COORD X

RECALLS (V, P, Mx) P
GREEN 54 10 15 24 3 5 6 EW 35

44 10 0 4 . 5 1 . 5 10 22 0.0 0.0 24 0 0.0 3 6
54 10 22 24

3.0

3.0 1.0 0 0

1.0 0 0

10 17 1964
OPERATIVE TIMES ACTUAL 

CYCLE
2 4P

120X

OPERATIVE TIMES ACTUAL 
CYCLE

60 14 22 24
X
P 3 4

120
120

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 10 0 20 0

YELLOW 4.5 3.0 3.1 0.0
ALL RED 1.5 1.0 3.9 0.0

SYSTEM #

1.5
4.5
10

1.0
3.0
0 0

5 6 7 8
0 63

SECTION #
101

SCOTTSDALE  &  FASHION SQUARE
0.0
0.0 0.0

0.0

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
16 R1 2  1  3 

R2 6  5 

NBT SBL EWT
PLAN # 7 48 10 0 4 . 5 1 . 5 10 . 0 13 3.1 3.9 22 0 0.0 7 1

DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 35
8/30/2001 SPLIT 64 14 20 22 7 3

COORD X
RECALLS (V, P, Mx) P

1530-1830 GREEN 58 10 13 22 7 5 2 SB 35
48 10 0 4.5 1.5 10 20 0.0 0.0 22 0 0.0 7 6

PLAN # 8 54 10 0 4.5 1.5 10.0 3.0 1.0 0 0 10 3.1 3.9 19 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 35

SPLIT 70 14 17 19 8 3
COORD X

SEQUENCE

120

8 4

7

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

120
120

70 14 17
X

0

19

58 10 20 22
3.0 1.0 0

OPERATIVE TIMES ACTUAL 
CYCLE

64 14 20 22
X
P

120
4

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS SBT NBL

5 6 7 8
3 . 0 1 . 0 0 0

MM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X
RECALLS (V, P, Mx) P

GREEN 64 10 10 19 8 5 4 EB 35
54 10 0 4.5 1.5 10 17 0.0 0.0 19 0 0.0 8 6

PLAN # 9 44 10 0 4.5 1.5 10.0 3.0 1.0 0 0 15 3.1 3.9 24 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 35

SPLIT 60 14 22 24 9 3
COORD X

RECALLS (V, P, Mx) P
GREEN 54 10 15 24 9 5 6 EW 35

44 10 0 4 . 5 1 . 5 10 22 0.0 0.0 24 0 0.0 9 6

9 4

8 4120ACTUAL 
CYCLE

120
120OPERATIVE TIMES ACTUAL 

CYCLE

X
P

22

17 19
3.0 1.0

OPERATIVE TIMES
64

24
3.0 1.0

24
X
P

0 0

60 14

10

0 0

54 10 22

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 3 7 9 10 11 12 13 14 15 16
MOVEMENT NST WBT EBT
NOTES
MIN GRN 10 6 8

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 14 6 6

WALK2

WLK MAX
PED CLR/FDW 16 19 19
PD CLR2
PC MAX
PED CO
VEH EXT 2 3
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 80 15 35 78 0 11 35 84 0 29 17
MAX 2 85 30 40 72 0 28 46 78 0 40 34
MAX 3
DYM MAX
DYM STP
YELLOW 4.2 2.9 3.4
RED CLR 1.8 3.1 2.6
RED MAX
RED RVT 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

SCOTTSDALE   &   HIGHLAND

1

$$$ 9

F.D.W.

LEFT TURN 

STANDARD

3.0

#
#

:
:

7211.0

:

E/WN/S

1.8

4.2

:

3

COMMUNICATIONS 

PHASE

16 172.17. 10.64

3.4

3.6

11/4/2010

64

19
YELLOW

MM-1-5-1

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

7

#

###

1

PHS 3 & 7 MUST BE

EXCLUSIVE.  

ALWAYS USE SEQ 3

OR 9. CHANGE ALL

SEQS TO MATCH

EITHER #3 OR #9

AND PLACE

BARRIER BETWEEN

PH3 & PH7

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 16 0 19 0

YELLOW 4.2 0.0 2.9 0.0
ALL RED 1.8 0.0 3.1 0.0

1
9 R1 1  3 

R2 7 

NST WBT
PLAN # 1 57 16 0 4 . 2 1 . 8 0 . 0 9 2.9 3.1 26 0 0.0 1 1

DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 39
SPLIT 79 15 26 1 3

COORD X
RECALLS (V, P, Mx) P

0630-0900 GREEN 73 0 9 26 1 5 2 SB 39
0 0 79 0.0 0.0 0 20 3.4 2.6 15 0 0.0 1 6

PLAN # 2 62 16 0 4.2 1.8 0.0 0.0 0.0 0 0 9 2.9 3.1 21 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 39

3/30/2009 SPLIT 84 15 21 2 3
COORD X

0

79 0 20 15

0 . 0 0 0

5 6
26 1579

DIR 
CODE

COORD 
DIR 

1 4

21
OPERATIVE TIMES ACTUAL 2 4

120
120

1584

PROGRESSION VALUES

OPERATIVE TIMES ACTUAL 
CYCLE

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

B.O.G.  
OFFSET

TIMING PLAN # WALK  & 
GREEN

8
0 . 0

7

ACTION PLAN # GREEN     
w/o WALK

SCOTTSDALE   &   HIGHLAND
3.4
2.6 0.0

0.0

120
120

EBT

SYSTEM #

0.0
0.0
0

0.0
0.0
0 19

5 6 7 8
0 64

SECTION #
721

SEQUENCE

0.0 0.0 0

MM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X
RECALLS (V, P, Mx) P

GREEN 78 0 9 21 2 5 4 EB 15
0 0 84 0.0 0.0 0 15 3.4 2.6 15 0 0.0 2 6

PLAN # 3 50 16 0 4.2 1.8 0.0 0.0 0.0 0 0 11 2.9 3.1 31 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 15

3/30/2009 SPLIT 72 17 31 3 3
COORD X

RECALLS (V, P, Mx) P
GREEN 66 0 11 31 3 5 6 EW 15
0 0 72 0 . 0 0 . 0 0 25 3.4 2.6 17 0 0.0 3 6

3 4
120

120OPERATIVE TIMES ACTUAL 
CYCLE

72 31 17

OPERATIVE TIMES ACTUAL 
CYCLE

2 4120
0 15 15

0.0 0.0 0 0

84

72 0 25 17
0.0 0.0 0 0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 16 0 19 0

YELLOW 4.2 0.0 2.9 0.0
ALL RED 1.8 0.0 3.1 0.0

SCOTTSDALE   &   HIGHLAND
3.4
2.6 0.0

0.0

SYSTEM #

0.0
0.0
0

0.0
0.0
0 19

5 6 7 8
0 64

SECTION #
721

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
9 R1 1  3 

R2 7 

NST WBT
PLAN # 7 57 16 0 4 . 2 1 . 8 0 . 0 9 2.9 3.1 26 0 0.0 7 1

DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 30
1/0/1900 SPLIT 79 15 26 7 3

COORD X
RECALLS (V, P, Mx) P

1530-1830 GREEN 73 0 9 26 7 5 2 SB 30
0 0 79 0.0 0.0 0 20 3.4 2.6 15 0 0.0 7 6

PLAN # 8 62 16 0 4.2 1.8 0.0 0.0 0.0 0 0 8 2.9 3.1 22 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 30

SPLIT 84 14 22 8 3
COORD X

4

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS EBT

5 6 7 8
0 . 0 0 . 0 0 0

OPERATIVE TIMES ACTUAL 
CYCLE

79 26 15 120

79 0 20 15
0.0 0.0 0 0

120
120

84
8 4

22 14

120 7

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

SEQUENCEMM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X
RECALLS (V, P, Mx) P

GREEN 78 0 8 22 8 5 4 EB 30
0 0 84 0.0 0.0 0 16 3.4 2.6 14 0 0.0 8 6

PLAN # 9 49 16 0 4.2 1.8 0.0 0.0 0.0 0 0 8 2.9 3.1 35 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 30

SPLIT 71 14 35 9 3
COORD X

RECALLS (V, P, Mx) P
GREEN 65 0 8 35 9 5 6 EW 30
0 0 71 0 . 0 0 . 0 0 29 3.4 2.6 14 0 0.0 9 6

16 140

0.0 0.0

0 29
0 0

0.0 0.0 0 0

71

71

14

120ACTUAL 
CYCLE

8 4OPERATIVE TIMES

120
120OPERATIVE TIMES ACTUAL 

CYCLE 9 4
35

84

14

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 
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DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 3 9 10 11 12 13 14 15 16
MOVEMENT NST EWT
NOTES
MIN GRN 15 5

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 12 6

WALK2

WLK MAX
PED CLR/FDW 13 19
PD CLR2
PC MAX
PED CO
VEH EXT 2
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 100 30 98 0 26 0 0 0 0 0
MAX 2 105 45 102 0 41 0 0 0 0 0
MAX 3
DYM MAX
DYM STP
YELLOW 4.3 2.8
RED CLR 1.7 3.2
RED MAX
RED RVT 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

SCOTTSDALE   &   RANCHO  VISTA

1

$$$ 9

F.D.W.

LEFT TURN 

STANDARD

3.0

#

:

7211.0

:

E/WN/S

1.7

4.3

:

3

;

COMMUNICATIONS 

PHASE

13 172.17. 12.30

3.8

3.2

5/5/2015

230

22
YELLOW

MM-1-5-1

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

;

3

#

###

1

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.3 0.0 2.8 0.0
ALL RED 1.7 0.0 3.2 0.0

1

1 R1 1 2 3 1

R2

NST EWT

PLAN # 1 69 13 0 4 . 3 1 . 7 0 . 0 26 2.8 3.2 0 0 0.0 1 1
DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 30

3/30/2009 SPLIT 88 32 1 3
COORD X  

RECALLS (V, P, Mx) P  

GREEN 82 0 26 0 1 5 2 SB 30
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 1 6

PLAN # 2 85 13 0 4.3 1.7 0.0 0.0 0.0 0 0 10 2.8 3.2 0 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 30

3/30/2009 SPLIT 104 16 2 3
COORD X  

RECALLS (V, P, Mx) P  

0600-0900 GREEN 98 0 10 0 2 5 4 EB 50
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 2 6

PLAN # 3 22 13 0 4.3 1.7 0.0 0.0 0.0 0 0 13 2.8 3.2 0 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 50

3/30/2009 SPLIT 41 19 3 3
COORD X  

RECALLS (V, P, Mx) P  

GREEN 35 0 13 0 3 5 6 EW 50
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0 3 6

0

0 0 0 0

0 . 0 0 0

5 6

3 4

DIR 

CODE

COORD 

DIR 

1 4

60
60

OPERATIVE TIMES ACTUAL 

CYCLE

OPERATIVE TIMES ACTUAL 

CYCLE
2 4

120
120

PROGRESSION VALUES

OPERATIVE TIMES ACTUAL 

CYCLE

MOVEMENTS LEFT

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 

GREEN

B.O.G.  

OFFSET

TIMING PLAN # WALK  & 

GREEN

8

0 . 0

7

ACTION PLAN # GREEN         

w/o WALK 

SCOTTSDALE   &   RANCHO  VISTA

0.0

0.0 0.0

0.0

120
120

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0
5 6 7 8

0 230

SECTION #

721

SEQUENCE

0.0 0.0

0 0 0
0.0 0.0 0 0

0

0

0 0 0 0
0.0 0.0 0 0

MM-3-3 
MORNING 

SPLIT 
 PATTERNS 

MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS 

COORDINATOR PATTERNS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

N/S E/W 

5 

4 

6 

1 

2 

3 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

MM-3-2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 

RING 1 
RING 2 
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PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.3 0.0 2.8 0.0
ALL RED 1.7 0.0 3.2 0.0

SCOTTSDALE   &   RANCHO  VISTA

0.0

0.0 0.0

0.0

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0
5 6 7 8

0 230

SECTION #

721

MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

COORDINATOR PATTERNS 

N/S E/W 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

1

1 R1 1 2 3 1

R2

NST EWT

PLAN # 7 29 13 0 4 . 3 1 . 7 0 . 0 6 2.8 3.2 0 0 0.0 7 1
DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 30

3/30/2009 SPLIT 48 12 7 3
COORD X  

RECALLS (V, P, Mx) P  

GREEN 42 0 6 0 7 5 2 SB 30
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 7 6

PLAN # 8 81 13 0 4.3 1.7 0.0 0.0 0.0 0 0 14 2.8 3.2 0 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 30

3/30/2009 SPLIT 100 20 8 3
COORD X  

RECALLS (V, P, Mx) P  

1530-1830 GREEN 94 0 14 0 8 5 4 EB 30
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 8 6

PLAN # 9 22 13 0 4.3 1.7 0.0 0.0 0.0 0 0 13 2.8 3.2 0 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 30

SPLIT 41 19 9 3
COORD X  

RECALLS (V, P, Mx) P  

GREEN 35 0 13 0 9 5 6 EW 30
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0 9 6

0 00

0.0 0.0

0
0 0

0.0 0.0 0 0

0 0

4

TIMING PLAN WALK  & 

GREEN

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 

GREEN

ACTION PLAN

MOVEMENTS

5 6 7 8

0 . 0 0 . 0 0 0

OPERATIVE TIMES ACTUAL 

CYCLE

60

0 0 0 0
0.0 0.0 0 0

120
120ACTUAL 

CYCLE
8 4OPERATIVE TIMES

60
60

OPERATIVE TIMES ACTUAL 

CYCLE

60 7

GREEN     

w/o WALK 

LEFT

PROGRESSION VALUES

DIR 

CODE

COORD 

DIR 

B.O.G.  

OFFSET

9 4

SEQUENCE

0

0

MM-3-3 
EVENING 

SPLIT 
 PATTERNS 

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

5 

4 

6 

1 

2 

3 

N/S E/W 

MM-3-2 

RING 1 
RING 2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 
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D  
                   

  

   

HCW, LLC 
Caesars Republic  

ATTACHMENT D – 5/9/17 SFS TI&MA 
EXISTING CAPACITY ANALYSIS 

 
The Synchro outputs under Attachment D are taken directly from the Scottsdale Fashion 
Square Traffic Impact & Mitigation Analysis, dated May 9, 2017. For organizational purposes, 
the intersections for the Scottsdale Fashion Square – Caesars Republic Traffic Impact & 
Mitigation Analysis have been changed to: 
 

Intersection 
May 9, 2017 TI&MA 

Intersection Number 
Caesars Republic TI&MA 

Intersection Number 

Goldwater Boulevard and Camelback 
Road 8 1 

Goldwater Boulevard and Fashion 
Square 3 2 

Goldwater Boulevard and Highland 
Avenue 4 3 

Highland Avenue and Site Driveway 
 N/A 4 

Highland Avenue and Fashion 
Square/Optima Driveway 5 5 

Scottsdale Road and Highland Avenue 
 6 6 
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HCM 2010 Signalized Intersection Summary
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 73 992 126 131 928 54 203 291 167 47 181 38
Future Volume (veh/h) 73 992 126 131 928 54 203 291 167 47 181 38
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 78 1067 135 141 998 58 218 313 180 51 195 41
Adj No. of Lanes 1 3 0 1 3 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 273 1905 241 306 2172 126 435 559 475 117 231 197
Arrive On Green 0.05 0.42 0.42 0.03 0.15 0.15 0.21 0.30 0.30 0.03 0.12 0.12
Sat Flow, veh/h 1774 4573 578 1774 4917 285 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 78 791 411 141 688 368 218 313 180 51 195 41
Grp Sat Flow(s),veh/h/ln 1774 1695 1761 1774 1695 1812 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 0.0 21.3 21.3 0.0 22.3 22.3 8.2 17.0 10.8 0.0 12.3 2.8
Cycle Q Clear(g_c), s 0.0 21.3 21.3 0.0 22.3 22.3 8.2 17.0 10.8 0.0 12.3 2.8
Prop In Lane 1.00 0.33 1.00 0.16 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 273 1413 734 306 1497 800 435 559 475 117 231 197
V/C Ratio(X) 0.29 0.56 0.56 0.46 0.46 0.46 0.50 0.56 0.38 0.43 0.84 0.21
Avail Cap(c_a), veh/h 273 1413 734 306 1497 800 435 559 475 119 466 396
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.89 0.89 0.89 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 36.3 26.6 26.6 42.8 38.1 38.2 39.6 35.3 33.2 56.2 51.4 47.2
Incr Delay (d2), s/veh 0.2 1.6 3.1 0.4 0.9 1.7 0.9 4.0 2.3 0.9 3.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.2 10.2 11.0 4.6 10.7 11.6 6.3 9.3 5.0 1.7 6.5 1.2
LnGrp Delay(d),s/veh 36.5 28.2 29.7 43.2 39.0 39.8 40.5 39.4 35.5 57.1 54.6 47.4
LnGrp LOS D C C D D D D D D E D D
Approach Vol, veh/h 1280 1197 711 287
Approach Delay, s/veh 29.2 39.8 38.7 54.0
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.9 43.0 13.1 56.0 29.0 21.9 10.1 59.0
Change Period (Y+Rc), s * 4 7.0 * 4 6.0 * 4 7.0 * 4 6.0
Max Green Setting (Gmax), s * 4 36.0 * 9 50.0 * 10 30.0 * 6 53.0
Max Q Clear Time (g_c+I1), s 2.0 19.0 2.0 23.3 10.2 14.3 2.0 24.3
Green Ext Time (p_c), s 0.0 0.6 0.1 2.8 0.0 0.6 0.0 2.4

Intersection Summary
HCM 2010 Ctrl Delay 36.8
HCM 2010 LOS D

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBTL WBL EBTL NBL SBTL EBL WBTL
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None C-Max None None None C-Max
Maximum Split (s) 8 43 13 56 14 37 10 59
Maximum Split (%) 6.7% 35.8% 10.8% 46.7% 11.7% 30.8% 8.3% 49.2%
Minimum Split (s) 8 37 8 56 9.5 37 8 56
Yellow Time (s) 3 4.2 3 4.2 3 4.2 3 4.2
All-Red Time (s) 1 2.8 1 1.8 1 2.8 1 1.8
Minimum Initial (s) 4 8 4 10 4 8 4 10
Vehicle Extension (s) 2 1 1 1 3 2 1 1
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 33 7 33
Flash Dont Walk (s) 23 17 23 17
Dual Entry Yes Yes Yes Yes No Yes Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 112 69 56 0 106 69 59 0
End Time (s) 0 112 69 56 0 106 69 59
Yield/Force Off (s) 116 105 65 50 116 99 65 53
Yield/Force Off 170(s) 116 82 65 33 116 76 65 36
Local Start Time (s) 112 69 56 0 106 69 59 0
Local Yield (s) 116 105 65 50 116 99 65 53
Local Yield 170(s) 116 82 65 33 116 76 65 36

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 115
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green

Splits and Phases:     1: 68th Street/68th Street  & Camelback Road
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Queues
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 78 1202 141 1056 218 313 180 51 195 41
v/c Ratio 0.34 0.56 0.60 0.45 0.41 0.53 0.29 0.39 0.74 0.13
Control Delay 22.6 26.6 57.8 38.5 32.0 37.9 7.5 36.4 65.6 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.6 26.6 57.8 38.5 32.0 37.9 7.5 36.4 65.6 0.9
Queue Length 50th (ft) 29 252 75 262 112 199 9 24 147 0
Queue Length 95th (ft) 53 299 114 299 179 299 63 51 215 0
Internal Link Dist (ft) 470 1166 612 237
Turn Bay Length (ft) 200 225 140 140 165 180
Base Capacity (vph) 251 2162 268 2342 530 592 615 132 465 470
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.56 0.53 0.45 0.41 0.53 0.29 0.39 0.42 0.09

Intersection Summary
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HCM 2010 TWSC
2: 68th Street & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 2 322 9 9 266
Future Vol, veh/h 2 2 322 9 9 266
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 81 81 81 81 81 81
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 2 2 398 11 11 328
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 754 403 0 0 409 0
          Stage 1 403 - - - - -
          Stage 2 351 - - - - -
Critical Hdwy 7.12 6.22 - - 4.12 -
Critical Hdwy Stg 1 6.12 - - - - -
Critical Hdwy Stg 2 6.12 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 326 647 - - 1150 -
          Stage 1 624 - - - - -
          Stage 2 666 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 324 647 - - 1150 -
Mov Cap-2 Maneuver 324 - - - - -
          Stage 1 624 - - - - -
          Stage 2 660 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.4 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 432 1150 -
HCM Lane V/C Ratio - - 0.011 0.01 -
HCM Control Delay (s) - - 13.4 8.2 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 2010 Signalized Intersection Summary
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 3 4 9 1 2 20 413 30 14 936 36
Future Volume (veh/h) 8 3 4 9 1 2 20 413 30 14 936 36
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 9 3 5 10 1 2 23 469 34 16 1064 41
Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 68 13 14 108 18 35 484 3073 1375 817 4416 1375
Arrive On Green 0.03 0.03 0.03 0.03 0.03 0.03 0.87 0.87 0.87 0.87 0.87 0.87
Sat Flow, veh/h 693 407 458 1402 556 1111 508 3539 1583 892 5085 1583
Grp Volume(v), veh/h 17 0 0 10 0 3 23 469 34 16 1064 41
Grp Sat Flow(s),veh/h/ln 1558 0 0 1402 0 1667 508 1770 1583 892 1695 1583
Q Serve(g_s), s 0.7 0.0 0.0 0.0 0.0 0.2 0.9 2.4 0.3 0.3 4.2 0.4
Cycle Q Clear(g_c), s 1.2 0.0 0.0 0.7 0.0 0.2 5.1 2.4 0.3 2.7 4.2 0.4
Prop In Lane 0.53 0.29 1.00 0.67 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 95 0 0 108 0 53 484 3073 1375 817 4416 1375
V/C Ratio(X) 0.18 0.00 0.00 0.09 0.00 0.06 0.05 0.15 0.02 0.02 0.24 0.03
Avail Cap(c_a), veh/h 377 0 0 367 0 361 484 3073 1375 817 4416 1375
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.95 0.95 0.95 1.00 1.00 1.00
Uniform Delay (d), s/veh 56.8 0.0 0.0 56.6 0.0 56.4 1.7 1.2 1.1 1.4 1.3 1.1
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.1 0.0 0.2 0.2 0.1 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 0.3 0.0 0.1 0.2 1.2 0.2 0.1 1.9 0.2
LnGrp Delay(d),s/veh 57.2 0.0 0.0 56.7 0.0 56.5 1.9 1.3 1.1 1.5 1.4 1.1
LnGrp LOS E E E A A A A A A
Approach Vol, veh/h 17 13 526 1121
Approach Delay, s/veh 57.2 56.7 1.3 1.4
Approach LOS E E A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 110.2 9.8 110.2 9.8
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 82 26.0 * 82 26.0
Max Q Clear Time (g_c+I1), s 7.1 3.2 6.2 2.7
Green Ext Time (p_c), s 2.4 0.0 2.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 2.4
HCM 2010 LOS A

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 2 4 6 8
Movement NBTL EBTL SBTL WBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None C-Max None
Maximum Split (s) 88 32 88 32
Maximum Split (%) 73.3% 26.7% 73.3% 26.7%
Minimum Split (s) 39 31.4 39 31.1
Yellow Time (s) 4.1 3 4.1 3
All-Red Time (s) 1.9 3 1.9 3
Minimum Initial (s) 10 6 10 6
Vehicle Extension (s) 0.2 2 0.2 2
Minimum Gap (s) 3 3 3 3
Time Before Reduce (s) 0 0 0 0
Time To Reduce (s) 0 0 0 0
Walk Time (s) 17 6 17 6
Flash Dont Walk (s) 13 19 13 19
Dual Entry Yes Yes Yes Yes
Inhibit Max Yes Yes Yes Yes
Start Time (s) 0 88 0 88
End Time (s) 88 0 88 0
Yield/Force Off (s) 82 114 82 114
Yield/Force Off 170(s) 69 95 69 95
Local Start Time (s) 0 88 0 88
Local Yield (s) 82 114 82 114
Local Yield 170(s) 69 95 69 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Splits and Phases:     3: Goldwater Boulevard & Scottsdale Fashion Square
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Queues
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 17 10 3 23 469 34 16 1064 41
v/c Ratio 0.17 0.10 0.03 0.05 0.14 0.02 0.02 0.22 0.03
Control Delay 46.8 56.1 41.7 1.8 1.2 0.8 1.3 1.0 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.8 56.1 41.7 1.8 1.2 0.8 1.3 1.0 0.5
Queue Length 50th (ft) 9 8 1 0 0 0 0 0 0
Queue Length 95th (ft) 33 25 11 m7 40 m5 5 53 4
Internal Link Dist (ft) 275 60 1010 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 391 403 364 449 3316 1486 843 4765 1486
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.02 0.01 0.05 0.14 0.02 0.02 0.22 0.03

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
4: Goldwater Boulevard & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 68 0 0 423 0 870
Future Vol, veh/h 68 0 0 423 0 870
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 78 0 0 486 0 1000
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 400 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 400 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 611 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 591 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 611 - - - - -
Mov Cap-2 Maneuver 611 - - - - -
          Stage 1 - - - - - -
          Stage 2 591 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.8 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 611 -
HCM Lane V/C Ratio - 0.128 -
HCM Control Delay (s) - 11.8 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0.4 -
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HCM 2010 TWSC
5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 22 399 2 27 31 15 0 1 12 20 0 37
Future Vol, veh/h 22 399 2 27 31 15 0 1 12 20 0 37
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 83 83 83 83 83 83 83 83 83 83 83 83
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 27 481 2 33 37 18 0 1 14 24 0 45
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 55 0 0 483 0 0 619 655 242 405 647 28
          Stage 1 - - - - - - 535 535 - 111 111 -
          Stage 2 - - - - - - 84 120 - 294 536 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1548 - - 1076 - - 373 384 759 530 388 1041
          Stage 1 - - - - - - 497 522 - 882 803 -
          Stage 2 - - - - - - 915 796 - 690 522 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1548 - - 1076 - - 344 366 759 500 370 1041
Mov Cap-2 Maneuver - - - - - - 344 366 - 500 370 -
          Stage 1 - - - - - - 488 513 - 867 778 -
          Stage 2 - - - - - - 849 772 - 663 513 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 3.1 10.3 10
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) - 701 1548 - - 1076 - - 500 1041
HCM Lane V/C Ratio - 0.022 0.017 - - 0.03 - - 0.048 0.043
HCM Control Delay (s) 0 10.3 7.4 - - 8.4 - - 12.6 8.6
HCM Lane LOS A B A - - A - - B A
HCM 95th %tile Q(veh) - 0.1 0.1 - - 0.1 - - 0.2 0.1
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 398 6 30 5 2 6 29 957 20 17 791 42
Future Volume (vph) 398 6 30 5 2 6 29 957 20 17 791 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.88 1.00 0.88 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1631 1770 1645 1770 5070 1770 5047
Flt Permitted 0.75 1.00 1.00 1.00 0.27 1.00 0.22 1.00
Satd. Flow (perm) 2717 1631 1863 1645 497 5070 403 5047
Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Adj. Flow (vph) 457 7 34 6 2 7 33 1100 23 20 909 48
RTOR Reduction (vph) 0 27 0 0 7 0 0 2 0 0 5 0
Lane Group Flow (vph) 457 14 0 6 2 0 33 1121 0 20 952 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 24.9 24.9 3.2 3.2 73.9 73.9 73.9 73.9
Effective Green, g (s) 24.9 24.9 3.2 3.2 73.9 73.9 73.9 73.9
Actuated g/C Ratio 0.21 0.21 0.03 0.03 0.62 0.62 0.62 0.62
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 563 338 49 43 306 3122 248 3108
v/s Ratio Prot 0.01 0.00 c0.22 0.19
v/s Ratio Perm c0.17 c0.00 0.07 0.05
v/c Ratio 0.81 0.04 0.12 0.05 0.11 0.36 0.08 0.31
Uniform Delay, d1 45.3 38.0 57.0 56.9 9.5 11.4 9.3 10.9
Progression Factor 1.04 1.31 1.00 1.00 1.63 1.29 1.00 1.00
Incremental Delay, d2 8.7 0.1 1.1 0.5 0.7 0.3 0.6 0.3
Delay (s) 56.0 50.0 58.2 57.4 16.1 15.0 10.0 11.2
Level of Service E D E E B B A B
Approach Delay (s) 55.5 57.7 15.0 11.1
Approach LOS E E B B

Intersection Summary
HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 79 15 26
Maximum Split (%) 65.8% 12.5% 21.7%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 8
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 79 94
End Time (s) 79 94 0
Yield/Force Off (s) 73 88 114
Yield/Force Off 170(s) 57 69 95
Local Start Time (s) 0 79 94
Local Yield (s) 73 88 114
Local Yield 170(s) 57 69 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 457 41 6 9 33 1123 20 957
v/c Ratio 0.81 0.11 0.06 0.09 0.10 0.34 0.08 0.29
Control Delay 60.2 22.6 53.8 35.0 16.2 13.2 10.1 9.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.2 22.6 53.8 35.0 16.2 13.2 10.1 9.8
Queue Length 50th (ft) 160 4 5 2 7 88 5 103
Queue Length 95th (ft) #277 35 18 18 m35 228 17 140
Internal Link Dist (ft) 504 150 1290 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 563 364 139 129 321 3277 259 3264
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.11 0.04 0.07 0.10 0.34 0.08 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 118 503 145 62 529 126 138 480 29 130 503 81
Future Volume (veh/h) 118 503 145 62 529 126 138 480 29 130 503 81
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 126 535 154 66 563 134 147 511 31 138 535 86
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 185 683 306 167 663 157 732 1553 94 732 1121 501
Arrive On Green 0.02 0.06 0.06 0.09 0.23 0.23 0.21 0.32 0.32 0.07 0.10 0.10
Sat Flow, veh/h 3442 3539 1583 1774 2840 674 3442 4906 295 3442 3539 1583
Grp Volume(v), veh/h 126 535 154 66 350 347 147 352 190 138 535 86
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1744 1721 1695 1811 1721 1770 1583
Q Serve(g_s), s 4.4 17.9 11.3 4.2 22.7 22.8 4.2 9.5 9.6 4.5 17.1 5.9
Cycle Q Clear(g_c), s 4.4 17.9 11.3 4.2 22.7 22.8 4.2 9.5 9.6 4.5 17.1 5.9
Prop In Lane 1.00 1.00 1.00 0.39 1.00 0.16 1.00 1.00
Lane Grp Cap(c), veh/h 185 683 306 167 413 407 732 1074 573 732 1121 501
V/C Ratio(X) 0.68 0.78 0.50 0.40 0.85 0.85 0.20 0.33 0.33 0.19 0.48 0.17
Avail Cap(c_a), veh/h 287 944 422 192 516 509 732 1074 573 732 1121 501
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 57.9 53.7 50.6 51.1 44.0 44.0 38.8 31.3 31.3 46.0 44.4 39.4
Incr Delay (d2), s/veh 4.0 2.7 1.2 1.5 10.4 11.0 0.1 0.8 1.5 0.1 1.4 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.2 9.0 5.1 2.1 12.3 12.2 2.0 4.6 5.1 2.2 8.6 2.7
LnGrp Delay(d),s/veh 61.9 56.4 51.8 52.6 54.4 55.0 39.0 32.1 32.9 46.1 45.8 40.1
LnGrp LOS E E D D D D D C C D D D
Approach Vol, veh/h 815 763 689 759
Approach Delay, s/veh 56.4 54.5 33.8 45.2
Approach LOS E D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.5 45.0 15.3 30.2 29.5 45.0 10.5 35.0
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 15 38.0 13.0 32.0 * 15 38.0 10.0 35.0
Max Q Clear Time (g_c+I1), s 6.5 11.6 6.2 19.9 6.2 19.1 6.4 24.8
Green Ext Time (p_c), s 0.6 3.6 0.3 3.3 0.6 3.8 0.2 3.2

Intersection Summary
HCM 2010 Ctrl Delay 48.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

lcastro
Date



Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 19 45 17 39 19 45 14 42
Maximum Split (%) 15.8% 37.5% 14.2% 32.5% 15.8% 37.5% 11.7% 35.0%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 5 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 95 50 33 114 95 50 36 114
End Time (s) 114 95 50 33 114 95 50 36
Yield/Force Off (s) 110 88 46 26 110 88 46 29
Yield/Force Off 170(s) 110 77 46 15 110 77 46 18
Local Start Time (s) 45 0 103 64 45 0 106 64
Local Yield (s) 60 38 116 96 60 38 116 99
Local Yield 170(s) 60 27 116 85 60 27 116 88

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 50 (42%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road
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Queues
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 126 535 154 66 697 147 542 138 535 86
v/c Ratio 0.48 0.64 0.31 0.34 0.79 0.49 0.27 0.46 0.38 0.12
Control Delay 71.6 37.9 22.8 53.4 47.4 57.4 25.6 49.7 18.9 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.6 37.9 22.8 53.4 47.4 57.4 25.6 49.7 18.9 4.5
Queue Length 50th (ft) 54 234 87 47 257 56 101 54 153 10
Queue Length 95th (ft) 87 292 154 93 305 88 149 88 231 52
Internal Link Dist (ft) 1321 647 577 1290
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 290 958 541 213 1028 429 2027 429 1420 700
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.56 0.28 0.31 0.68 0.34 0.27 0.32 0.38 0.12

Intersection Summary
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 171 781 130 39 612 31 119 149 33 15 366 423
Future Volume (veh/h) 171 781 130 39 612 31 119 149 33 15 366 423
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 174 797 133 40 624 32 121 152 34 15 373 432
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 3 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 454 1653 515 413 1611 82 177 1150 515 177 1653 515
Arrive On Green 0.13 0.32 0.32 0.04 0.11 0.11 0.05 0.32 0.32 0.03 0.22 0.22
Sat Flow, veh/h 1774 5085 1583 1774 4955 253 3442 3539 1583 3442 5085 1583
Grp Volume(v), veh/h 174 797 133 40 426 230 121 152 34 15 373 432
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1818 1721 1770 1583 1721 1695 1583
Q Serve(g_s), s 0.0 15.1 7.4 0.0 14.0 14.1 4.1 3.6 1.8 0.5 7.2 31.3
Cycle Q Clear(g_c), s 0.0 15.1 7.4 0.0 14.0 14.1 4.1 3.6 1.8 0.5 7.2 31.3
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 454 1653 515 413 1102 591 177 1150 515 177 1653 515
V/C Ratio(X) 0.38 0.48 0.26 0.10 0.39 0.39 0.68 0.13 0.07 0.08 0.23 0.84
Avail Cap(c_a), veh/h 454 1653 515 413 1102 591 315 1150 515 315 1653 515
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 0.84 0.84 0.84 0.67 0.67 0.67 1.00 1.00 1.00 0.98 0.98 0.98
Uniform Delay (d), s/veh 33.8 32.4 29.8 31.9 42.4 42.5 55.9 28.6 27.9 55.2 34.5 43.9
Incr Delay (d2), s/veh 0.4 0.9 1.0 0.1 0.7 1.3 4.5 0.2 0.2 0.2 0.3 14.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 7.1 3.4 1.1 6.7 7.4 2.1 1.8 0.8 0.2 3.5 15.9
LnGrp Delay(d),s/veh 34.3 33.3 30.9 32.0 43.1 43.8 60.5 28.8 28.2 55.4 34.8 58.9
LnGrp LOS C C C C D D E C C E C E
Approach Vol, veh/h 1104 696 307 820
Approach Delay, s/veh 33.1 42.7 41.2 47.9
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.8 45.0 10.2 45.0 19.8 45.0 10.2 45.0
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 11.0 39.0 11.0 39.0 11.0 39.0 11.0 39.0
Max Q Clear Time (g_c+I1), s 2.0 17.1 6.1 33.3 2.0 16.1 2.5 5.6
Green Ext Time (p_c), s 0.4 6.3 0.2 2.0 0.4 4.4 0.2 1.1

Intersection Summary
HCM 2010 Ctrl Delay 40.4
HCM 2010 LOS D
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Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None Max
Maximum Split (s) 15 45 15 45 15 45 15 45
Maximum Split (%) 12.5% 37.5% 12.5% 37.5% 12.5% 37.5% 12.5% 37.5%
Minimum Split (s) 9.5 24 9.5 24 9.5 24 9.5 24
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 89 44 29 104 89 44 29 104
End Time (s) 104 89 44 29 104 89 44 29
Yield/Force Off (s) 100 83 40 23 100 83 40 23
Yield/Force Off 170(s) 100 72 40 12 100 72 40 12
Local Start Time (s) 45 0 105 60 45 0 105 60
Local Yield (s) 56 39 116 99 56 39 116 99
Local Yield 170(s) 56 28 116 88 56 28 116 88

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 70
Offset: 44 (37%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 174 797 133 40 656 121 152 34 15 373 432
v/c Ratio 0.55 0.44 0.21 0.15 0.38 0.45 0.10 0.05 0.07 0.20 0.57
Control Delay 28.7 15.9 4.3 21.0 23.2 58.1 22.7 0.1 50.7 26.8 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.7 15.9 4.3 21.0 23.2 58.1 22.7 0.1 50.7 26.8 13.0
Queue Length 50th (ft) 79 190 28 24 185 46 32 0 5 71 81
Queue Length 95th (ft) 136 240 52 m34 228 77 67 0 17 100 154
Internal Link Dist (ft) 1166 1321 630 1010
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 380 1803 629 328 1714 314 1502 729 314 1844 756
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.44 0.21 0.12 0.38 0.39 0.10 0.05 0.05 0.20 0.57

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 89 1028 176 218 1224 65 175 299 177 77 215 63
Future Volume (veh/h) 89 1028 176 218 1224 65 175 299 177 77 215 63
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 96 1105 189 234 1316 70 188 322 190 83 231 68
Adj No. of Lanes 1 3 0 1 3 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 293 1859 318 367 2225 118 312 466 396 117 268 228
Arrive On Green 0.09 0.43 0.43 0.04 0.15 0.15 0.14 0.25 0.25 0.03 0.14 0.14
Sat Flow, veh/h 1774 4374 748 1774 4944 263 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 96 856 438 234 902 484 188 322 190 83 231 68
Grp Sat Flow(s),veh/h/ln 1774 1695 1731 1774 1695 1816 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 0.0 23.3 23.3 4.7 29.8 29.8 7.2 18.8 12.3 1.4 14.5 4.6
Cycle Q Clear(g_c), s 0.0 23.3 23.3 4.7 29.8 29.8 7.2 18.8 12.3 1.4 14.5 4.6
Prop In Lane 1.00 0.43 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 293 1441 736 367 1526 817 312 466 396 117 268 228
V/C Ratio(X) 0.33 0.59 0.59 0.64 0.59 0.59 0.60 0.69 0.48 0.71 0.86 0.30
Avail Cap(c_a), veh/h 293 1441 736 367 1526 817 312 466 396 149 466 396
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.8 26.5 26.6 45.8 40.8 40.8 46.4 40.8 38.4 56.4 50.2 45.9
Incr Delay (d2), s/veh 0.2 1.8 3.5 1.9 1.1 2.1 3.2 8.2 4.1 6.6 3.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 11.2 11.9 7.8 14.2 15.5 6.0 10.7 5.8 2.9 7.7 2.0
LnGrp Delay(d),s/veh 42.1 28.4 30.1 47.7 41.9 42.9 49.6 49.0 42.5 63.0 53.3 46.2
LnGrp LOS D C C D D D D D D E D D
Approach Vol, veh/h 1390 1620 700 382
Approach Delay, s/veh 29.8 43.1 47.4 54.2
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.9 37.0 18.1 57.0 20.6 24.3 15.1 60.0
Change Period (Y+Rc), s * 4 7.0 * 4 6.0 * 4 7.0 * 4 6.0
Max Green Setting (Gmax), s * 6 30.0 * 12 51.0 * 6 30.0 * 9 54.0
Max Q Clear Time (g_c+I1), s 3.4 20.8 6.7 25.3 9.2 16.5 2.0 31.8
Green Ext Time (p_c), s 0.1 0.6 0.1 3.1 0.0 0.7 0.1 3.3

Intersection Summary
HCM 2010 Ctrl Delay 40.3
HCM 2010 LOS D

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBTL WBL EBTL NBL SBTL EBL WBTL
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None C-Max None None None C-Max
Maximum Split (s) 10 37 16 57 10 37 13 60
Maximum Split (%) 8.3% 30.8% 13.3% 47.5% 8.3% 30.8% 10.8% 50.0%
Minimum Split (s) 8 37 8 56 9.5 37 8 56
Yellow Time (s) 3 4.2 3 4.2 3 4.2 3 4.2
All-Red Time (s) 1 2.8 1 1.8 1 2.8 1 1.8
Minimum Initial (s) 4 8 4 10 4 8 4 10
Vehicle Extension (s) 2 1 1 1 3 2 1 1
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 33 7 33
Flash Dont Walk (s) 23 17 23 17
Dual Entry Yes Yes Yes Yes No Yes Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 86 49 33 96 86 49 36 96
End Time (s) 96 86 49 33 96 86 49 36
Yield/Force Off (s) 92 79 45 27 92 79 45 30
Yield/Force Off 170(s) 92 56 45 10 92 56 45 13
Local Start Time (s) 110 73 57 0 110 73 60 0
Local Yield (s) 116 103 69 51 116 103 69 54
Local Yield 170(s) 116 80 69 34 116 80 69 37

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 115
Offset: 96 (80%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green

Splits and Phases:     1: 68th Street/68th Street  & Camelback Road
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Queues
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 96 1294 234 1386 188 322 190 83 231 68
v/c Ratio 0.46 0.58 0.84 0.58 0.46 0.66 0.36 0.56 0.77 0.20
Control Delay 31.5 25.7 35.1 24.7 38.0 47.4 11.0 50.7 65.0 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.5 25.7 35.1 24.7 38.0 47.4 11.0 50.7 65.0 4.2
Queue Length 50th (ft) 31 268 36 226 105 227 20 43 174 0
Queue Length 95th (ft) 56 317 m#179 297 166 332 82 81 246 17
Internal Link Dist (ft) 470 1166 612 237
Turn Bay Length (ft) 200 225 140 140 165 180
Base Capacity (vph) 232 2239 301 2383 408 490 531 160 465 470
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.58 0.78 0.58 0.46 0.66 0.36 0.52 0.50 0.14

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
2: 68th Street & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 23 32 430 23 14 214
Future Vol, veh/h 23 32 430 23 14 214
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 25 35 473 25 15 235
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 751 485 0 0 498 0
          Stage 1 485 - - - - -
          Stage 2 266 - - - - -
Critical Hdwy 7.12 6.22 - - 4.12 -
Critical Hdwy Stg 1 6.12 - - - - -
Critical Hdwy Stg 2 6.12 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 327 582 - - 1066 -
          Stage 1 563 - - - - -
          Stage 2 739 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 323 582 - - 1066 -
Mov Cap-2 Maneuver 323 - - - - -
          Stage 1 563 - - - - -
          Stage 2 729 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.6 0 0.5
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 436 1066 -
HCM Lane V/C Ratio - - 0.139 0.014 -
HCM Control Delay (s) - - 14.6 8.4 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.5 0 -
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HCM 2010 Signalized Intersection Summary
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 65 8 64 66 11 22 35 544 69 28 936 27
Future Volume (veh/h) 65 8 64 66 11 22 35 544 69 28 936 27
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 71 9 70 72 12 24 38 591 75 30 1017 29
Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 21 85 194 71 142 444 2734 1223 652 3928 1223
Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 1.00 1.00 1.00 0.77 0.77 0.77
Sat Flow, veh/h 597 165 667 1314 556 1111 537 3539 1583 767 5085 1583
Grp Volume(v), veh/h 150 0 0 72 0 36 38 591 75 30 1017 29
Grp Sat Flow(s),veh/h/ln 1428 0 0 1314 0 1667 537 1770 1583 767 1695 1583
Q Serve(g_s), s 10.1 0.0 0.0 0.0 0.0 2.3 0.7 0.0 0.0 1.1 6.8 0.5
Cycle Q Clear(g_c), s 12.4 0.0 0.0 8.2 0.0 2.3 7.5 0.0 0.0 1.1 6.8 0.5
Prop In Lane 0.47 0.47 1.00 0.67 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 226 0 0 194 0 213 444 2734 1223 652 3928 1223
V/C Ratio(X) 0.66 0.00 0.00 0.37 0.00 0.17 0.09 0.22 0.06 0.05 0.26 0.02
Avail Cap(c_a), veh/h 582 0 0 508 0 611 444 2734 1223 652 3928 1223
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.3 0.0 0.0 49.3 0.0 46.7 0.3 0.0 0.0 3.2 3.9 3.2
Incr Delay (d2), s/veh 1.2 0.0 0.0 0.4 0.0 0.1 0.3 0.1 0.1 0.1 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 0.0 0.0 2.3 0.0 1.1 0.1 0.0 0.0 0.3 3.2 0.2
LnGrp Delay(d),s/veh 52.5 0.0 0.0 49.7 0.0 46.8 0.5 0.1 0.1 3.4 4.0 3.2
LnGrp LOS D D D A A A A A A
Approach Vol, veh/h 150 108 704 1076
Approach Delay, s/veh 52.5 48.7 0.1 4.0
Approach LOS D D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 98.7 21.3 98.7 21.3
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 64 44.0 * 64 44.0
Max Q Clear Time (g_c+I1), s 9.5 14.4 8.8 10.2
Green Ext Time (p_c), s 2.6 0.9 2.6 0.9

Intersection Summary
HCM 2010 Ctrl Delay 8.6
HCM 2010 LOS A

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 2 4 6 8
Movement NBTL EBTL SBTL WBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None C-Max None
Maximum Split (s) 70 50 70 50
Maximum Split (%) 58.3% 41.7% 58.3% 41.7%
Minimum Split (s) 39 31.4 39 31.1
Yellow Time (s) 4.1 3 4.1 3
All-Red Time (s) 1.9 3 1.9 3
Minimum Initial (s) 10 6 10 6
Vehicle Extension (s) 0.2 2 0.2 2
Minimum Gap (s) 3 3 3 3
Time Before Reduce (s) 0 0 0 0
Time To Reduce (s) 0 0 0 0
Walk Time (s) 17 6 17 6
Flash Dont Walk (s) 13 19 13 19
Dual Entry Yes Yes Yes Yes
Inhibit Max Yes Yes Yes Yes
Start Time (s) 0 70 0 70
End Time (s) 70 0 70 0
Yield/Force Off (s) 64 114 64 114
Yield/Force Off 170(s) 51 95 51 95
Local Start Time (s) 0 70 0 70
Local Yield (s) 64 114 64 114
Local Yield 170(s) 51 95 51 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Splits and Phases:     3: Goldwater Boulevard & Scottsdale Fashion Square
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Queues
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 150 72 36 38 591 75 30 1017 29
v/c Ratio 0.75 0.61 0.17 0.10 0.21 0.06 0.05 0.25 0.02
Control Delay 58.6 70.7 24.1 12.9 11.6 7.2 4.1 4.0 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.6 70.7 24.1 12.9 11.6 7.2 4.1 4.0 1.5
Queue Length 50th (ft) 83 54 8 20 165 13 4 63 0
Queue Length 95th (ft) 147 99 38 m35 m196 m36 15 105 8
Internal Link Dist (ft) 275 60 1011 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 557 381 629 392 2783 1260 628 3999 1251
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.27 0.19 0.06 0.10 0.21 0.06 0.05 0.25 0.02

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
4: Goldwater Boulevard & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 144 0 0 631 0 858
Future Vol, veh/h 144 0 0 631 0 858
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 162 0 0 709 0 964
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 386 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 386 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 621 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 601 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 621 - - - - -
Mov Cap-2 Maneuver 621 - - - - -
          Stage 1 - - - - - -
          Stage 2 601 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.8 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 621 -
HCM Lane V/C Ratio - 0.261 -
HCM Control Delay (s) - 12.8 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 1 -
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HCM 2010 TWSC
5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 43 588 0 29 114 27 6 3 40 17 3 24
Future Vol, veh/h 43 588 0 29 114 27 6 3 40 17 3 24
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 49 676 0 33 131 31 7 3 46 20 3 28
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 162 0 0 676 0 0 909 1004 338 652 988 81
          Stage 1 - - - - - - 775 775 - 213 213 -
          Stage 2 - - - - - - 134 229 - 439 775 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1414 - - 911 - - 230 240 658 353 246 963
          Stage 1 - - - - - - 357 406 - 769 725 -
          Stage 2 - - - - - - 855 713 - 567 406 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1414 - - 911 - - 209 223 658 307 229 963
Mov Cap-2 Maneuver - - - - - - 209 223 - 307 229 -
          Stage 1 - - - - - - 345 392 - 742 699 -
          Stage 2 - - - - - - 796 687 - 505 392 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 1.6 13.1 13.1
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 209 579 1414 - - 911 - - 307 710
HCM Lane V/C Ratio 0.033 0.085 0.035 - - 0.037 - - 0.064 0.044
HCM Control Delay (s) 22.8 11.8 7.6 - - 9.1 - - 17.5 10.3
HCM Lane LOS C B A - - A - - C B
HCM 95th %tile Q(veh) 0.1 0.3 0.1 - - 0.1 - - 0.2 0.1
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/12/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 621 4 33 12 13 22 46 1126 11 8 969 111
Future Volume (vph) 621 4 33 12 13 22 46 1126 11 8 969 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.86 1.00 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1611 1770 1688 1770 5078 1770 5007
Flt Permitted 0.73 1.00 0.65 1.00 0.19 1.00 0.17 1.00
Satd. Flow (perm) 2642 1611 1202 1688 353 5078 324 5007
Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Adj. Flow (vph) 698 4 37 13 15 25 52 1265 12 9 1089 125
RTOR Reduction (vph) 0 30 0 0 24 0 0 1 0 0 12 0
Lane Group Flow (vph) 698 11 0 13 16 0 52 1276 0 9 1202 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 24.0 24.0 6.2 6.2 71.8 71.8 71.8 71.8
Effective Green, g (s) 24.0 24.0 6.2 6.2 71.8 71.8 71.8 71.8
Actuated g/C Ratio 0.20 0.20 0.05 0.05 0.60 0.60 0.60 0.60
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 528 322 62 87 211 3038 193 2995
v/s Ratio Prot 0.01 0.01 c0.25 0.24
v/s Ratio Perm c0.26 c0.01 0.15 0.03
v/c Ratio 1.32 0.04 0.21 0.19 0.25 0.42 0.05 0.40
Uniform Delay, d1 48.0 38.7 54.6 54.5 11.4 12.9 10.0 12.7
Progression Factor 1.25 1.85 1.00 1.00 0.97 1.20 1.00 1.00
Incremental Delay, d2 157.6 0.0 1.7 1.0 2.5 0.4 0.5 0.4
Delay (s) 217.7 71.5 56.2 55.5 13.5 15.9 10.4 13.1
Level of Service F E E E B B B B
Approach Delay (s) 209.6 55.7 15.8 13.1
Approach LOS F E B B

Intersection Summary
HCM 2000 Control Delay 58.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/12/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 79 15 26
Maximum Split (%) 65.8% 12.5% 21.7%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 6
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 79 94
End Time (s) 79 94 0
Yield/Force Off (s) 73 88 114
Yield/Force Off 170(s) 57 69 95
Local Start Time (s) 0 79 94
Local Yield (s) 73 88 114
Local Yield 170(s) 57 69 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/12/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 698 41 13 40 52 1277 9 1214
v/c Ratio 1.32 0.12 0.18 0.31 0.24 0.41 0.05 0.40
Control Delay 202.4 28.9 58.2 34.2 13.8 15.2 10.4 12.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 202.4 28.9 58.2 34.2 13.8 15.2 10.4 12.3
Queue Length 50th (ft) ~387 8 10 11 23 310 3 162
Queue Length 95th (ft) #519 39 30 46 m59 324 10 190
Internal Link Dist (ft) 504 150 1288 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 528 351 90 149 214 3091 197 3058
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.32 0.12 0.14 0.27 0.24 0.41 0.05 0.40

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 249 526 228 81 500 146 294 700 90 268 574 221
Future Volume (veh/h) 249 526 228 81 500 146 294 700 90 268 574 221
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 262 554 240 85 526 154 309 737 95 282 604 233
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 321 680 304 225 610 178 795 1259 161 764 944 422
Arrive On Green 0.19 0.38 0.38 0.13 0.23 0.23 0.23 0.28 0.28 0.07 0.09 0.09
Sat Flow, veh/h 3442 3539 1583 1774 2705 788 3442 4566 584 3442 3539 1583
Grp Volume(v), veh/h 262 554 240 85 343 337 309 546 286 282 604 233
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1724 1721 1695 1760 1721 1770 1583
Q Serve(g_s), s 8.8 16.8 16.1 5.3 22.4 22.6 9.1 16.7 16.9 9.4 19.8 16.9
Cycle Q Clear(g_c), s 8.8 16.8 16.1 5.3 22.4 22.6 9.1 16.7 16.9 9.4 19.8 16.9
Prop In Lane 1.00 1.00 1.00 0.46 1.00 0.33 1.00 1.00
Lane Grp Cap(c), veh/h 321 680 304 225 399 389 795 935 485 764 944 422
V/C Ratio(X) 0.82 0.81 0.79 0.38 0.86 0.87 0.39 0.58 0.59 0.37 0.64 0.55
Avail Cap(c_a), veh/h 459 1038 464 225 472 460 795 935 485 764 944 422
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00 0.90 0.90 0.90
Uniform Delay (d), s/veh 47.8 35.0 34.8 48.1 44.6 44.7 39.0 37.5 37.6 47.6 49.2 47.8
Incr Delay (d2), s/veh 6.5 2.6 4.4 1.0 13.1 14.0 0.3 2.7 5.2 0.3 3.0 4.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.4 8.4 7.3 2.7 12.4 12.3 4.4 8.2 8.9 4.5 10.1 8.0
LnGrp Delay(d),s/veh 54.3 37.6 39.2 49.1 57.7 58.7 39.3 40.2 42.8 47.9 52.2 52.5
LnGrp LOS D D D D E E D D D D D D
Approach Vol, veh/h 1056 765 1141 1119
Approach Delay, s/veh 42.1 57.2 40.6 51.2
Approach LOS D E D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 30.6 40.1 19.2 30.1 31.7 39.0 15.2 34.1
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 17 33.1 12.8 35.2 * 18 32.0 16.0 32.0
Max Q Clear Time (g_c+I1), s 11.4 18.9 7.3 18.8 11.1 21.8 10.8 24.6
Green Ext Time (p_c), s 1.2 4.7 0.6 4.2 1.3 3.6 0.4 2.5

Intersection Summary
HCM 2010 Ctrl Delay 47.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 20.9 40.1 16.8 42.2 22 39 20 39
Maximum Split (%) 17.4% 33.4% 14.0% 35.2% 18.3% 32.5% 16.7% 32.5%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 2 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 18.1 98 81.2 39 17 98 78 39
End Time (s) 39 18.1 98 81.2 39 17 98 78
Yield/Force Off (s) 35 11.1 94 74.2 35 10 94 71
Yield/Force Off 170(s) 35 0.1 94 63.2 35 119 94 60
Local Start Time (s) 40.1 0 103.2 61 39 0 100 61
Local Yield (s) 57 33.1 116 96.2 57 32 116 93
Local Yield 170(s) 57 22.1 116 85.2 57 21 116 82

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 98 (82%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road
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Queues
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 262 554 240 85 680 309 832 282 604 233
v/c Ratio 0.66 0.63 0.42 0.40 0.81 0.69 0.49 0.67 0.51 0.34
Control Delay 46.2 15.6 4.0 53.4 49.4 57.9 33.1 75.8 52.2 27.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.2 15.6 4.0 53.4 49.4 57.9 33.1 75.8 52.2 27.7
Queue Length 50th (ft) 111 137 18 60 248 119 186 95 261 88
Queue Length 95th (ft) 152 181 23 114 312 164 246 149 318 174
Internal Link Dist (ft) 1329 616 511 1288
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 457 1050 638 232 934 514 1715 483 1173 680
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.53 0.38 0.37 0.73 0.60 0.49 0.58 0.51 0.34

Intersection Summary

lcastro
Date



HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 242 899 158 48 876 70 257 276 90 61 428 460
Future Volume (veh/h) 242 899 158 48 876 70 257 276 90 61 428 460
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 257 956 168 51 932 74 273 294 96 65 455 489
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 3 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 333 1483 462 358 1402 111 328 387 173 1071 1653 515
Arrive On Green 0.24 0.58 0.58 0.04 0.10 0.10 0.10 0.11 0.11 0.10 0.11 0.11
Sat Flow, veh/h 1774 5085 1583 1774 4805 381 3442 3539 1583 3442 5085 1583
Grp Volume(v), veh/h 257 956 168 51 657 349 273 294 96 65 455 489
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1796 1721 1770 1583 1721 1695 1583
Q Serve(g_s), s 7.3 15.1 6.7 0.0 22.4 22.5 9.4 9.7 6.9 2.0 9.9 36.8
Cycle Q Clear(g_c), s 7.3 15.1 6.7 0.0 22.4 22.5 9.4 9.7 6.9 2.0 9.9 36.8
Prop In Lane 1.00 1.00 1.00 0.21 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 333 1483 462 358 989 524 328 387 173 1071 1653 515
V/C Ratio(X) 0.77 0.64 0.36 0.14 0.66 0.67 0.83 0.76 0.55 0.06 0.28 0.95
Avail Cap(c_a), veh/h 333 1483 462 358 989 524 430 1150 515 1071 1653 515
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.82 0.82 0.82 0.66 0.66 0.66 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 39.6 20.8 19.1 37.5 48.6 48.6 53.3 51.9 50.7 38.0 40.6 52.6
Incr Delay (d2), s/veh 8.0 1.8 1.8 0.0 2.3 4.4 8.0 1.2 1.0 0.0 0.4 28.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.2 7.1 3.1 1.5 10.9 11.9 4.8 4.8 3.1 1.0 4.7 20.2
LnGrp Delay(d),s/veh 47.6 22.6 20.9 37.5 50.9 53.0 61.4 53.1 51.7 38.0 41.0 81.1
LnGrp LOS D C C D D D E D D D D F
Approach Vol, veh/h 1381 1057 663 1009
Approach Delay, s/veh 27.1 50.9 56.3 60.2
Approach LOS C D E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 18.6 41.0 15.4 45.0 18.6 41.0 41.3 19.1
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 11.0 35.0 15.0 39.0 11.0 35.0 15.0 39.0
Max Q Clear Time (g_c+I1), s 2.0 17.1 11.4 38.8 9.3 24.5 4.0 11.7
Green Ext Time (p_c), s 0.1 2.8 0.1 0.1 0.0 2.2 0.2 1.4

Intersection Summary
HCM 2010 Ctrl Delay 46.1
HCM 2010 LOS D

lcastro
Date



Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None None
Maximum Split (s) 15 41 19 45 15 41 19 45
Maximum Split (%) 12.5% 34.2% 15.8% 37.5% 12.5% 34.2% 15.8% 37.5%
Minimum Split (s) 8 36 8 36 8 36 8 36
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 1 1 1 3 1 1 1 2
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s)
Flash Dont Walk (s)
Dual Entry Yes No Yes No No Yes Yes No
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 41 0 101 56 41 0 101 56
End Time (s) 56 41 0 101 56 41 0 101
Yield/Force Off (s) 52 35 116 95 52 35 116 95
Yield/Force Off 170(s) 52 35 116 95 52 35 116 95
Local Start Time (s) 41 0 101 56 41 0 101 56
Local Yield (s) 52 35 116 95 52 35 116 95
Local Yield 170(s) 52 35 116 95 52 35 116 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 257 956 168 51 1006 273 294 96 65 455 489
v/c Ratio 0.98 0.56 0.28 0.20 0.64 0.76 0.43 0.25 0.08 0.28 0.74
Control Delay 73.8 17.2 2.8 45.2 52.3 66.2 48.1 9.8 40.2 35.3 33.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.8 17.2 2.8 45.2 52.3 66.2 48.1 9.8 40.2 35.3 33.1
Queue Length 50th (ft) 119 91 5 34 303 107 116 0 19 104 219
Queue Length 95th (ft) #305 110 13 m54 335 151 156 45 44 140 373
Internal Link Dist (ft) 1166 1329 570 1011
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 263 1714 603 271 1577 429 1226 613 925 1652 662
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.56 0.28 0.19 0.64 0.64 0.24 0.16 0.07 0.28 0.74

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCW, LLC 
Caesars Republic  

ATTACHMENT E – 5/9/17 SFS TI&MA  
YEAR 2020 NO BUILD CAPACITY ANALYSIS 

 
The Synchro outputs under Attachment E are taken directly from the Scottsdale Fashion 
Square Traffic Impact & Mitigation Analysis, dated May 9, 2017. For organizational purposes, 
the intersections for the Scottsdale Fashion Square – Caesars Republic Traffic Impact & 
Mitigation Analysis have been changed to: 
 

Intersection 
May 9, 2017 TI&MA 

Intersection Number 
Caesars Republic TI&MA 

Intersection Number 

Goldwater Boulevard and Camelback 
Road 8 1 

Goldwater Boulevard and Fashion 
Square 3 2 

Goldwater Boulevard and Highland 
Avenue 4 3 

Highland Avenue and Site Driveway 
 N/A 4 

Highland Avenue and Fashion 
Square/Optima Driveway 5 5 

Scottsdale Road and Highland Avenue 
 6 6 
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HCM 2010 Signalized Intersection Summary
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 81 1095 136 145 1025 60 224 321 184 52 200 42
Future Volume (veh/h) 81 1095 136 145 1025 60 224 321 184 52 200 42
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 90 1217 151 161 1139 67 249 357 204 58 222 47
Adj No. of Lanes 1 3 0 1 3 0 1 1 1 1 1 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 374 1948 242 328 2211 130 347 497 422 114 259 220
Arrive On Green 0.08 0.43 0.43 0.21 0.90 0.90 0.16 0.27 0.27 0.03 0.14 0.14
Sat Flow, veh/h 1774 4584 569 1774 4913 289 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 90 900 468 161 786 420 249 357 204 58 222 47
Grp Sat Flow(s),veh/h/ln 1774 1695 1762 1774 1695 1812 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 0.0 24.9 24.9 0.0 5.2 5.2 11.3 20.9 13.0 0.0 14.0 3.2
Cycle Q Clear(g_c), s 0.0 24.9 24.9 0.0 5.2 5.2 11.3 20.9 13.0 0.0 14.0 3.2
Prop In Lane 1.00 0.32 1.00 0.16 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 374 1441 749 328 1526 815 347 497 422 114 259 220
V/C Ratio(X) 0.24 0.62 0.62 0.49 0.52 0.52 0.72 0.72 0.48 0.51 0.86 0.21
Avail Cap(c_a), veh/h 374 1441 749 328 1526 815 347 497 422 178 466 396
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.77 0.77 0.77 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.8 27.0 27.0 35.8 3.6 3.6 45.8 39.9 37.0 56.4 50.5 45.8
Incr Delay (d2), s/veh 0.1 2.1 3.9 0.3 1.0 1.8 7.0 8.7 3.9 1.3 3.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.0 12.0 12.9 4.3 2.4 2.7 8.4 11.9 6.1 1.9 7.4 1.4
LnGrp Delay(d),s/veh 21.9 29.1 30.9 36.1 4.5 5.3 52.7 48.6 41.0 57.7 53.7 46.0
LnGrp LOS C C C D A A D D D E D D
Approach Vol, veh/h 1458 1367 810 327
Approach Delay, s/veh 29.2 8.5 47.9 53.3
Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.7 39.0 16.3 57.0 23.0 23.7 13.3 60.0
Change Period (Y+Rc), s * 4 7.0 * 4 6.0 * 4 7.0 * 4 6.0
Max Green Setting (Gmax), s * 8 32.0 * 8 51.0 * 10 30.0 * 5 54.0
Max Q Clear Time (g_c+I1), s 2.0 22.9 2.0 26.9 13.3 16.0 2.0 7.2
Green Ext Time (p_c), s 0.1 0.6 0.1 3.3 0.0 0.7 0.0 2.8

Intersection Summary
HCM 2010 Ctrl Delay 27.9
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBTL WBL EBTL NBL SBTL EBL WBTL
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None C-Max None None None C-Max
Maximum Split (s) 12 39 12 57 14 37 9 60
Maximum Split (%) 10.0% 32.5% 10.0% 47.5% 11.7% 30.8% 7.5% 50.0%
Minimum Split (s) 8 37 8 56 9.5 37 8 56
Yellow Time (s) 3 4.2 3 4.2 3 4.2 3 4.2
All-Red Time (s) 1 2.8 1 1.8 1 2.8 1 1.8
Minimum Initial (s) 4 8 4 10 4 8 4 10
Vehicle Extension (s) 2 1 1 1 3 2 1 1
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 33 7 33
Flash Dont Walk (s) 23 17 23 17
Dual Entry Yes Yes Yes Yes No Yes Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 108 69 57 0 106 69 60 0
End Time (s) 0 108 69 57 0 106 69 60
Yield/Force Off (s) 116 101 65 51 116 99 65 54
Yield/Force Off 170(s) 116 78 65 34 116 76 65 37
Local Start Time (s) 108 69 57 0 106 69 60 0
Local Yield (s) 116 101 65 51 116 99 65 54
Local Yield 170(s) 116 78 65 34 116 76 65 37

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 115
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green

Splits and Phases:     1: 68th Street/68th Street  & Camelback Road
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Queues
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 90 1368 161 1206 249 357 204 58 222 47
v/c Ratio 0.42 0.59 0.70 0.49 0.58 0.71 0.38 0.40 0.77 0.14
Control Delay 25.0 24.9 37.3 9.0 41.5 48.5 12.3 39.2 65.2 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 24.9 37.3 9.0 41.5 48.5 12.3 39.2 65.2 0.9
Queue Length 50th (ft) 31 282 33 98 140 250 29 29 167 0
Queue Length 95th (ft) 56 332 #130 134 213 362 95 59 238 0
Internal Link Dist (ft) 470 1166 612 237
Turn Bay Length (ft) 200 225 140 140 165 180
Base Capacity (vph) 220 2333 236 2473 428 504 540 190 465 470
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.59 0.68 0.49 0.58 0.71 0.38 0.31 0.48 0.10

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

lcastro
Date



HCM 2010 TWSC
2: 68th Street & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 2 356 10 10 294
Future Vol, veh/h 2 2 356 10 10 294
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 0 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 2 2 396 11 11 327
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 750 401 0 0 407 0
          Stage 1 401 - - - - -
          Stage 2 349 - - - - -
Critical Hdwy 7.12 6.22 - - 4.12 -
Critical Hdwy Stg 1 6.12 - - - - -
Critical Hdwy Stg 2 6.12 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 328 649 - - 1152 -
          Stage 1 626 - - - - -
          Stage 2 667 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 326 649 - - 1152 -
Mov Cap-2 Maneuver 326 - - - - -
          Stage 1 626 - - - - -
          Stage 2 661 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.4 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 434 1152 -
HCM Lane V/C Ratio - - 0.01 0.01 -
HCM Control Delay (s) - - 13.4 8.2 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 2010 Signalized Intersection Summary
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 3 4 10 1 2 22 456 33 15 1033 40
Future Volume (veh/h) 9 3 4 10 1 2 22 456 33 15 1033 40
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 10 3 4 11 1 2 24 507 37 17 1148 44
Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 73 13 12 109 18 36 448 3071 1374 805 4413 1374
Arrive On Green 0.03 0.03 0.03 0.03 0.03 0.03 1.00 1.00 1.00 0.87 0.87 0.87
Sat Flow, veh/h 772 413 364 1403 556 1111 468 3539 1583 859 5085 1583
Grp Volume(v), veh/h 17 0 0 11 0 3 24 507 37 17 1148 44
Grp Sat Flow(s),veh/h/ln 1549 0 0 1403 0 1667 468 1770 1583 859 1695 1583
Q Serve(g_s), s 0.7 0.0 0.0 0.0 0.0 0.2 0.3 0.0 0.0 0.3 4.6 0.5
Cycle Q Clear(g_c), s 1.2 0.0 0.0 0.7 0.0 0.2 4.9 0.0 0.0 0.3 4.6 0.5
Prop In Lane 0.59 0.24 1.00 0.67 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 98 0 0 109 0 54 448 3071 1374 805 4413 1374
V/C Ratio(X) 0.17 0.00 0.00 0.10 0.00 0.06 0.05 0.17 0.03 0.02 0.26 0.03
Avail Cap(c_a), veh/h 414 0 0 403 0 403 448 3071 1374 805 4413 1374
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.94 0.94 0.94 1.00 1.00 1.00
Uniform Delay (d), s/veh 56.8 0.0 0.0 56.5 0.0 56.3 0.1 0.0 0.0 1.1 1.4 1.1
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.1 0.0 0.2 0.2 0.1 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 0.4 0.0 0.1 0.1 0.0 0.0 0.1 2.2 0.2
LnGrp Delay(d),s/veh 57.1 0.0 0.0 56.7 0.0 56.5 0.3 0.1 0.0 1.1 1.5 1.1
LnGrp LOS E E E A A A A A A
Approach Vol, veh/h 17 14 568 1209
Approach Delay, s/veh 57.1 56.6 0.1 1.5
Approach LOS E E A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 110.1 9.9 110.1 9.9
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 79 29.0 * 79 29.0
Max Q Clear Time (g_c+I1), s 6.9 3.2 6.6 2.7
Green Ext Time (p_c), s 2.7 0.1 2.7 0.1

Intersection Summary
HCM 2010 Ctrl Delay 2.0
HCM 2010 LOS A

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 2 4 6 8
Movement NBTL EBTL SBTL WBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None C-Max None
Maximum Split (s) 85 35 85 35
Maximum Split (%) 70.8% 29.2% 70.8% 29.2%
Minimum Split (s) 39 31.4 39 31.1
Yellow Time (s) 4.1 3 4.1 3
All-Red Time (s) 1.9 3 1.9 3
Minimum Initial (s) 10 6 10 6
Vehicle Extension (s) 0.2 2 0.2 2
Minimum Gap (s) 3 3 3 3
Time Before Reduce (s) 0 0 0 0
Time To Reduce (s) 0 0 0 0
Walk Time (s) 17 6 17 6
Flash Dont Walk (s) 13 19 13 19
Dual Entry Yes Yes Yes Yes
Inhibit Max Yes Yes Yes Yes
Start Time (s) 0 85 0 85
End Time (s) 85 0 85 0
Yield/Force Off (s) 79 114 79 114
Yield/Force Off 170(s) 66 95 66 95
Local Start Time (s) 0 85 0 85
Local Yield (s) 79 114 79 114
Local Yield 170(s) 66 95 66 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Splits and Phases:     3: Goldwater Boulevard & Scottsdale Fashion Square
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Queues
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 17 11 3 24 507 37 17 1148 44
v/c Ratio 0.17 0.11 0.03 0.06 0.15 0.02 0.02 0.24 0.03
Control Delay 49.1 56.3 41.7 3.2 2.2 2.0 1.3 1.0 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 56.3 41.7 3.2 2.2 2.0 1.3 1.0 0.5
Queue Length 50th (ft) 10 8 1 0 0 0 0 0 0
Queue Length 95th (ft) 34 28 11 m11 71 m11 5 60 5
Internal Link Dist (ft) 275 60 1010 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 438 450 406 410 3316 1485 811 4764 1486
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.02 0.01 0.06 0.15 0.02 0.02 0.24 0.03

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
4: Goldwater Boulevard & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 75 0 0 467 0 961
Future Vol, veh/h 75 0 0 467 0 961
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 83 0 0 519 0 1068
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 427 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 427 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 593 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 573 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 593 - - - - -
Mov Cap-2 Maneuver 593 - - - - -
          Stage 1 - - - - - -
          Stage 2 573 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.1 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 593 -
HCM Lane V/C Ratio - 0.141 -
HCM Control Delay (s) - 12.1 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0.5 -
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HCM 2010 TWSC
5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 441 2 30 34 17 0 1 13 22 0 41
Future Vol, veh/h 24 441 2 30 34 17 0 1 13 22 0 41
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 27 490 2 33 38 19 0 1 14 24 0 46
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 57 0 0 492 0 0 630 667 246 413 660 28
          Stage 1 - - - - - - 544 544 - 114 114 -
          Stage 2 - - - - - - 86 123 - 299 546 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1546 - - 1068 - - 366 378 754 523 382 1041
          Stage 1 - - - - - - 491 517 - 879 800 -
          Stage 2 - - - - - - 912 793 - 685 516 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1546 - - 1068 - - 337 360 754 493 364 1041
Mov Cap-2 Maneuver - - - - - - 337 360 - 493 364 -
          Stage 1 - - - - - - 482 508 - 864 775 -
          Stage 2 - - - - - - 845 768 - 659 507 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 3.1 10.3 10
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) - 699 1546 - - 1068 - - 493 1041
HCM Lane V/C Ratio - 0.022 0.017 - - 0.031 - - 0.05 0.044
HCM Control Delay (s) 0 10.3 7.4 - - 8.5 - - 12.7 8.6
HCM Lane LOS A B A - - A - - B A
HCM 95th %tile Q(veh) - 0.1 0.1 - - 0.1 - - 0.2 0.1
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 439 7 33 6 2 7 32 1057 22 19 873 47
Future Volume (vph) 439 7 33 6 2 7 32 1057 22 19 873 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.88 1.00 0.88 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1633 1770 1639 1770 5070 1770 5046
Flt Permitted 0.75 1.00 0.74 1.00 0.24 1.00 0.19 1.00
Satd. Flow (perm) 2714 1633 1380 1639 447 5070 353 5046
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 488 8 37 7 2 8 36 1174 24 21 970 52
RTOR Reduction (vph) 0 29 0 0 8 0 0 1 0 0 3 0
Lane Group Flow (vph) 488 16 0 7 2 0 36 1197 0 21 1019 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 27.3 27.3 5.4 5.4 69.3 69.3 69.3 69.3
Effective Green, g (s) 27.3 27.3 5.4 5.4 69.3 69.3 69.3 69.3
Actuated g/C Ratio 0.23 0.23 0.05 0.05 0.58 0.58 0.58 0.58
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 617 371 62 73 258 2927 203 2914
v/s Ratio Prot 0.01 0.00 c0.24 0.20
v/s Ratio Perm c0.18 c0.01 0.08 0.06
v/c Ratio 0.79 0.04 0.11 0.03 0.14 0.41 0.10 0.35
Uniform Delay, d1 43.7 36.2 55.0 54.8 11.6 14.0 11.4 13.4
Progression Factor 1.04 1.05 1.00 1.00 1.46 1.56 1.00 1.00
Incremental Delay, d2 6.8 0.0 0.8 0.2 1.1 0.4 1.0 0.3
Delay (s) 52.3 38.0 55.8 55.0 18.1 22.4 12.4 13.8
Level of Service D D E D B C B B
Approach Delay (s) 51.1 55.3 22.2 13.7
Approach LOS D E C B

Intersection Summary
HCM 2000 Control Delay 24.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 50 31 39
Maximum Split (%) 41.7% 25.8% 32.5%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 8
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 50 81
End Time (s) 50 81 0
Yield/Force Off (s) 44 75 114
Yield/Force Off 170(s) 28 56 95
Local Start Time (s) 0 50 81
Local Yield (s) 44 75 114
Local Yield 170(s) 28 56 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 488 45 7 10 36 1198 21 1022
v/c Ratio 0.79 0.11 0.06 0.07 0.13 0.39 0.10 0.33
Control Delay 54.7 14.1 49.3 29.3 25.2 23.2 17.8 14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.7 14.1 49.3 29.3 25.2 23.2 17.8 14.2
Queue Length 50th (ft) 182 3 5 1 17 242 5 108
Queue Length 95th (ft) 202 22 20 18 m51 336 29 242
Internal Link Dist (ft) 504 150 1290 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 753 480 287 347 271 3079 215 3066
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.09 0.02 0.03 0.13 0.39 0.10 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 125 534 154 66 561 134 146 509 31 138 534 86
Future Volume (veh/h) 125 534 154 66 561 134 146 509 31 138 534 86
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 139 593 171 73 623 149 162 566 34 153 593 96
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 200 772 346 178 739 176 739 1391 83 739 1003 449
Arrive On Green 0.02 0.07 0.07 0.10 0.26 0.26 0.21 0.28 0.28 0.07 0.09 0.09
Sat Flow, veh/h 3442 3539 1583 1774 2836 677 3442 4908 293 3442 3539 1583
Grp Volume(v), veh/h 139 593 171 73 388 384 162 390 210 153 593 96
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1743 1721 1695 1811 1721 1770 1583
Q Serve(g_s), s 4.8 19.8 12.5 4.6 24.9 25.0 4.7 11.2 11.3 5.0 19.3 6.7
Cycle Q Clear(g_c), s 4.8 19.8 12.5 4.6 24.9 25.0 4.7 11.2 11.3 5.0 19.3 6.7
Prop In Lane 1.00 1.00 1.00 0.39 1.00 0.16 1.00 1.00
Lane Grp Cap(c), veh/h 200 772 346 178 461 454 739 961 513 739 1003 449
V/C Ratio(X) 0.70 0.77 0.49 0.41 0.84 0.84 0.22 0.41 0.41 0.21 0.59 0.21
Avail Cap(c_a), veh/h 315 1180 528 178 605 596 739 961 513 739 1003 449
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95
Uniform Delay (d), s/veh 57.8 52.7 49.3 50.6 42.0 42.1 38.8 34.8 34.9 46.1 47.7 42.0
Incr Delay (d2), s/veh 3.7 1.4 0.9 1.5 8.2 8.5 0.1 1.3 2.4 0.1 2.4 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 9.9 5.6 2.3 13.2 13.1 2.2 5.4 6.0 2.4 9.8 3.1
LnGrp Delay(d),s/veh 61.5 54.1 50.3 52.1 50.2 50.5 39.0 36.1 37.3 46.2 50.2 43.1
LnGrp LOS E D D D D D D D D D D D
Approach Vol, veh/h 903 845 762 842
Approach Delay, s/veh 54.5 50.5 37.0 48.6
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.8 41.0 16.0 33.2 29.8 41.0 11.0 38.3
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 12 34.0 12.0 40.0 * 12 34.0 11.0 41.0
Max Q Clear Time (g_c+I1), s 7.0 13.3 6.6 21.8 6.7 21.3 6.8 27.0
Green Ext Time (p_c), s 0.5 3.8 0.3 4.4 0.5 3.5 0.2 4.2

Intersection Summary
HCM 2010 Ctrl Delay 48.1
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 16 41 16 47 16 41 15 48
Maximum Split (%) 13.3% 34.2% 13.3% 39.2% 13.3% 34.2% 12.5% 40.0%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 5 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 91 50 34 107 91 50 35 107
End Time (s) 107 91 50 34 107 91 50 35
Yield/Force Off (s) 103 84 46 27 103 84 46 28
Yield/Force Off 170(s) 103 73 46 16 103 73 46 17
Local Start Time (s) 41 0 104 57 41 0 105 57
Local Yield (s) 53 34 116 97 53 34 116 98
Local Yield 170(s) 53 23 116 86 53 23 116 87

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 50 (42%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road
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Queues
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 139 593 171 73 772 162 600 153 593 96
v/c Ratio 0.49 0.65 0.32 0.35 0.79 0.54 0.32 0.51 0.45 0.15
Control Delay 68.6 69.9 35.1 51.8 44.7 59.0 28.9 68.6 25.4 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.6 69.9 35.1 51.8 44.7 59.0 28.9 68.6 25.4 11.1
Queue Length 50th (ft) 47 259 88 52 283 62 120 65 204 12
Queue Length 95th (ft) 50 318 159 98 326 97 174 102 298 87
Internal Link Dist (ft) 1321 647 577 1290
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 318 1179 641 228 1191 343 1863 343 1304 652
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.50 0.27 0.32 0.65 0.47 0.32 0.45 0.45 0.15

Intersection Summary
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 181 829 138 41 649 33 126 158 35 16 388 449
Future Volume (veh/h) 181 829 138 41 649 33 126 158 35 16 388 449
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 201 921 153 46 721 37 140 176 39 18 431 499
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 448 1737 541 278 1239 63 199 1398 625 73 1822 567
Arrive On Green 0.33 0.68 0.68 0.15 0.50 0.50 0.06 0.40 0.40 0.01 0.12 0.12
Sat Flow, veh/h 1774 5085 1583 1774 4955 253 3442 3539 1583 3442 5085 1583
Grp Volume(v), veh/h 201 921 153 46 492 266 140 176 39 18 431 499
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1818 1721 1770 1583 1721 1695 1583
Q Serve(g_s), s 0.0 10.8 4.6 0.0 12.3 12.4 4.8 3.8 1.8 0.6 9.2 37.2
Cycle Q Clear(g_c), s 0.0 10.8 4.6 0.0 12.3 12.4 4.8 3.8 1.8 0.6 9.2 37.2
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 448 1737 541 278 848 455 199 1398 625 73 1822 567
V/C Ratio(X) 0.45 0.53 0.28 0.17 0.58 0.58 0.70 0.13 0.06 0.25 0.24 0.88
Avail Cap(c_a), veh/h 448 1737 541 278 848 455 287 1398 625 161 1822 567
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.81 0.81 0.81 0.66 0.66 0.66 1.00 1.00 1.00 0.98 0.98 0.98
Uniform Delay (d), s/veh 29.7 14.2 13.2 35.0 25.6 25.6 55.5 23.1 22.5 58.6 38.0 50.4
Incr Delay (d2), s/veh 0.6 0.9 1.1 0.2 1.9 3.6 4.5 0.2 0.2 1.7 0.3 17.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 5.1 2.1 1.2 5.8 6.5 2.4 1.9 0.8 0.3 4.4 19.1
LnGrp Delay(d),s/veh 30.3 15.2 14.3 35.2 27.5 29.2 60.0 23.3 22.7 60.4 38.3 67.6
LnGrp LOS C B B D C C E C C E D E
Approach Vol, veh/h 1275 804 355 948
Approach Delay, s/veh 17.4 28.5 37.7 54.1
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.1 47.0 10.9 49.0 24.1 36.0 6.5 53.4
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 6.0 41.0 10.0 43.0 17.0 30.0 5.6 47.4
Max Q Clear Time (g_c+I1), s 2.0 12.8 6.8 39.2 2.0 14.4 2.6 5.8
Green Ext Time (p_c), s 0.3 8.1 0.1 1.7 0.6 4.5 0.1 1.3

Intersection Summary
HCM 2010 Ctrl Delay 32.5
HCM 2010 LOS C
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Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None Max
Maximum Split (s) 10 47 14 49 21 36 9.6 53.4
Maximum Split (%) 8.3% 39.2% 11.7% 40.8% 17.5% 30.0% 8.0% 44.5%
Minimum Split (s) 9.5 24 9.5 24 9.5 24 9.5 24
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 47 0 106 57 36 0 110.4 57
End Time (s) 57 47 0 106 57 36 0 110.4
Yield/Force Off (s) 53 41 116 100 53 30 116 104.4
Yield/Force Off 170(s) 53 30 116 89 53 19 116 93.4
Local Start Time (s) 47 0 106 57 36 0 110.4 57
Local Yield (s) 53 41 116 100 53 30 116 104.4
Local Yield 170(s) 53 30 116 89 53 19 116 93.4

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 70
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 201 921 153 46 758 140 176 39 18 431 499
v/c Ratio 0.56 0.52 0.25 0.28 0.58 0.53 0.11 0.05 0.11 0.23 0.65
Control Delay 24.4 35.1 16.8 12.0 38.3 60.5 20.5 0.1 67.4 25.5 19.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.4 35.1 16.8 12.0 38.3 60.5 20.5 0.1 67.4 25.5 19.6
Queue Length 50th (ft) 51 160 29 10 111 54 38 0 7 84 136
Queue Length 95th (ft) 92 213 73 m14 195 88 70 0 21 112 324
Internal Link Dist (ft) 1166 1321 630 1010
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 386 1767 620 169 1296 286 1608 804 160 1910 773
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.52 0.25 0.27 0.58 0.49 0.11 0.05 0.11 0.23 0.65

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
1: 68th Street/68th Street  & Camelback Road 04/12/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 98 1135 194 241 1351 72 193 330 195 85 237 70
Future Volume (veh/h) 98 1135 194 241 1351 72 193 330 195 85 237 70
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 109 1261 216 268 1501 80 214 367 217 94 263 78
Adj No. of Lanes 1 3 0 1 3 0 1 1 1 1 1 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 247 1639 281 360 2142 114 316 497 422 123 301 256
Arrive On Green 0.09 0.38 0.38 0.05 0.14 0.14 0.14 0.27 0.27 0.04 0.16 0.16
Sat Flow, veh/h 1774 4372 749 1774 4943 263 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 109 978 499 268 1029 552 214 367 217 94 263 78
Grp Sat Flow(s),veh/h/ln 1774 1695 1731 1774 1695 1816 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 0.8 30.4 30.4 11.2 34.7 34.7 9.0 21.6 14.0 2.2 16.5 5.2
Cycle Q Clear(g_c), s 0.8 30.4 30.4 11.2 34.7 34.7 9.0 21.6 14.0 2.2 16.5 5.2
Prop In Lane 1.00 0.43 1.00 0.15 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 247 1271 649 360 1469 787 316 497 422 123 301 256
V/C Ratio(X) 0.44 0.77 0.77 0.74 0.70 0.70 0.68 0.74 0.51 0.77 0.87 0.30
Avail Cap(c_a), veh/h 247 1271 649 360 1469 787 316 497 422 149 497 422
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.49 0.49 0.49 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.5 32.9 32.9 51.0 44.0 44.0 46.8 40.2 37.4 56.2 49.1 44.3
Incr Delay (d2), s/veh 0.5 4.5 8.5 3.6 1.4 2.6 5.7 9.5 4.4 13.8 5.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.4 14.9 16.0 9.1 16.6 18.0 7.2 12.4 6.6 3.5 8.9 2.3
LnGrp Delay(d),s/veh 48.9 37.5 41.5 54.7 45.4 46.6 52.4 49.7 41.8 70.0 54.1 44.6
LnGrp LOS D D D D D D D D D E D D
Approach Vol, veh/h 1586 1849 798 435
Approach Delay, s/veh 39.5 47.1 48.3 55.8
Approach LOS D D D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.2 39.0 21.8 51.0 20.8 26.4 14.8 58.0
Change Period (Y+Rc), s * 4 7.0 * 4 6.0 * 4 7.0 * 4 6.0
Max Green Setting (Gmax), s * 6 32.0 * 16 45.0 * 6 32.0 * 9 52.0
Max Q Clear Time (g_c+I1), s 4.2 23.6 13.2 32.4 11.0 18.5 2.8 36.7
Green Ext Time (p_c), s 0.0 0.6 0.1 3.2 0.0 0.9 0.1 3.7

Intersection Summary
HCM 2010 Ctrl Delay 45.5
HCM 2010 LOS D

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
1: 68th Street/68th Street  & Camelback Road 04/12/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBTL WBL EBTL NBL SBTL EBL WBTL
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None C-Max None None None C-Max
Maximum Split (s) 10 39 20 51 10 39 13 58
Maximum Split (%) 8.3% 32.5% 16.7% 42.5% 8.3% 32.5% 10.8% 48.3%
Minimum Split (s) 8 37 8 56 9.5 37 8 56
Yellow Time (s) 3 4.2 3 4.2 3 4.2 3 4.2
All-Red Time (s) 1 2.8 1 1.8 1 2.8 1 1.8
Minimum Initial (s) 4 8 4 10 4 8 4 10
Vehicle Extension (s) 2 1 1 1 3 2 1 1
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 33 7 33
Flash Dont Walk (s) 23 17 23 17
Dual Entry Yes Yes Yes Yes No Yes Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 86 47 27 96 86 47 34 96
End Time (s) 96 86 47 27 96 86 47 34
Yield/Force Off (s) 92 79 43 21 92 79 43 28
Yield/Force Off 170(s) 92 56 43 4 92 56 43 11
Local Start Time (s) 110 71 51 0 110 71 58 0
Local Yield (s) 116 103 67 45 116 103 67 52
Local Yield 170(s) 116 80 67 28 116 80 67 35

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 115
Offset: 96 (80%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green

Splits and Phases:     1: 68th Street/68th Street  & Camelback Road
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Queues
1: 68th Street/68th Street  & Camelback Road 04/12/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 109 1477 268 1581 214 367 217 94 263 78
v/c Ratio 0.59 0.77 0.93 0.71 0.51 0.72 0.39 0.63 0.79 0.19
Control Delay 46.9 35.3 52.4 34.7 39.2 49.0 12.9 55.5 64.1 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.9 35.3 52.4 34.7 39.2 49.0 12.9 55.5 64.1 1.0
Queue Length 50th (ft) 37 357 100 311 118 260 34 48 197 0
Queue Length 95th (ft) 89 421 m#170 366 181 374 102 86 272 0
Internal Link Dist (ft) 470 1166 612 237
Turn Bay Length (ft) 200 225 140 140 165 180
Base Capacity (vph) 197 1910 302 2216 420 510 550 159 496 535
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.77 0.89 0.71 0.51 0.72 0.39 0.59 0.53 0.15

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
2: 68th Street & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 25 35 475 25 15 236
Future Vol, veh/h 25 35 475 25 15 236
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 0 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 28 39 528 28 17 262
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 838 542 0 0 556 0
          Stage 1 542 - - - - -
          Stage 2 296 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 336 540 - - 1015 -
          Stage 1 583 - - - - -
          Stage 2 755 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 330 540 - - 1015 -
Mov Cap-2 Maneuver 330 - - - - -
          Stage 1 583 - - - - -
          Stage 2 742 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15 0 0.5
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 427 1015 -
HCM Lane V/C Ratio - - 0.156 0.016 -
HCM Control Delay (s) - - 15 8.6 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 0.5 0.1 -
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HCM 2010 Signalized Intersection Summary
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 72 9 71 73 12 24 39 601 76 31 1033 30
Future Volume (veh/h) 72 9 71 73 12 24 39 601 76 31 1033 30
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 80 10 79 81 13 27 43 668 84 34 1148 33
Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 130 22 94 206 77 161 384 2679 1199 596 3850 1199
Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 1.00 1.00 1.00 0.76 0.76 0.76
Sat Flow, veh/h 598 154 660 1303 541 1124 473 3539 1583 708 5085 1583
Grp Volume(v), veh/h 169 0 0 81 0 40 43 668 84 34 1148 33
Grp Sat Flow(s),veh/h/ln 1412 0 0 1303 0 1664 473 1770 1583 708 1695 1583
Q Serve(g_s), s 11.6 0.0 0.0 0.0 0.0 2.5 1.2 0.0 0.0 1.5 8.5 0.6
Cycle Q Clear(g_c), s 14.1 0.0 0.0 9.5 0.0 2.5 9.7 0.0 0.0 1.5 8.5 0.6
Prop In Lane 0.47 0.47 1.00 0.68 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 246 0 0 206 0 238 384 2679 1199 596 3850 1199
V/C Ratio(X) 0.69 0.00 0.00 0.39 0.00 0.17 0.11 0.25 0.07 0.06 0.30 0.03
Avail Cap(c_a), veh/h 565 0 0 486 0 596 384 2679 1199 596 3850 1199
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.84 0.84 0.84 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.4 0.0 0.0 48.1 0.0 45.2 0.5 0.0 0.0 3.7 4.6 3.6
Incr Delay (d2), s/veh 1.3 0.0 0.0 0.5 0.0 0.1 0.5 0.2 0.1 0.2 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 0.0 0.0 2.5 0.0 1.2 0.2 0.1 0.0 0.3 4.0 0.3
LnGrp Delay(d),s/veh 51.7 0.0 0.0 48.6 0.0 45.3 0.9 0.2 0.1 3.9 4.8 3.7
LnGrp LOS D D D A A A A A A
Approach Vol, veh/h 169 121 795 1215
Approach Delay, s/veh 51.7 47.5 0.2 4.7
Approach LOS D D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 96.8 23.2 96.8 23.2
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 65 43.0 * 65 43.0
Max Q Clear Time (g_c+I1), s 11.7 16.1 10.5 11.5
Green Ext Time (p_c), s 3.2 1.0 3.2 1.0

Intersection Summary
HCM 2010 Ctrl Delay 8.9
HCM 2010 LOS A

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 2 4 6 8
Movement NBTL EBTL SBTL WBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None C-Max None
Maximum Split (s) 71 49 71 49
Maximum Split (%) 59.2% 40.8% 59.2% 40.8%
Minimum Split (s) 39 31.4 39 31.1
Yellow Time (s) 4.1 3 4.1 3
All-Red Time (s) 1.9 3 1.9 3
Minimum Initial (s) 10 6 10 6
Vehicle Extension (s) 0.2 2 0.2 2
Minimum Gap (s) 3 3 3 3
Time Before Reduce (s) 0 0 0 0
Time To Reduce (s) 0 0 0 0
Walk Time (s) 17 6 17 6
Flash Dont Walk (s) 13 19 13 19
Dual Entry Yes Yes Yes Yes
Inhibit Max Yes Yes Yes Yes
Start Time (s) 0 71 0 71
End Time (s) 71 0 71 0
Yield/Force Off (s) 65 114 65 114
Yield/Force Off 170(s) 52 95 52 95
Local Start Time (s) 0 71 0 71
Local Yield (s) 65 114 65 114
Local Yield 170(s) 52 95 52 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Splits and Phases:     3: Goldwater Boulevard & Scottsdale Fashion Square
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Queues
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 169 81 40 43 668 84 34 1148 33
v/c Ratio 0.77 0.62 0.17 0.13 0.24 0.07 0.06 0.29 0.03
Control Delay 59.3 68.5 22.4 11.7 10.1 5.5 4.7 4.7 1.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.3 68.5 22.4 11.7 10.1 5.5 4.7 4.7 1.9
Queue Length 50th (ft) 97 60 9 18 154 7 5 80 1
Queue Length 95th (ft) 163 107 39 m38 221 m33 18 131 10
Internal Link Dist (ft) 275 60 1011 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 544 365 617 329 2732 1238 568 3926 1229
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.22 0.06 0.13 0.24 0.07 0.06 0.29 0.03

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
4: Goldwater Boulevard & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 159 0 0 697 0 947
Future Vol, veh/h 159 0 0 697 0 947
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 177 0 0 774 0 1052
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 421 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 421 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 597 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 577 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 597 - - - - -
Mov Cap-2 Maneuver 597 - - - - -
          Stage 1 - - - - - -
          Stage 2 577 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.5 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 597 -
HCM Lane V/C Ratio - 0.296 -
HCM Control Delay (s) - 13.5 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 1.2 -
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HCM 2010 TWSC
5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 2.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 47 650 0 32 126 30 7 3 44 19 3 26
Future Vol, veh/h 47 650 0 32 126 30 7 3 44 19 3 26
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 52 722 0 36 140 33 8 3 49 21 3 29
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 173 0 0 722 0 0 970 1071 361 695 1055 87
          Stage 1 - - - - - - 827 827 - 228 228 -
          Stage 2 - - - - - - 143 244 - 467 827 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1401 - - 876 - - 208 219 636 329 224 954
          Stage 1 - - - - - - 332 384 - 754 714 -
          Stage 2 - - - - - - 845 703 - 545 384 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1401 - - 876 - - 188 202 636 282 207 954
Mov Cap-2 Maneuver - - - - - - 188 202 - 282 207 -
          Stage 1 - - - - - - 320 370 - 726 685 -
          Stage 2 - - - - - - 782 674 - 480 370 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 1.6 13.8 13.7
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 188 559 1401 - - 876 - - 282 695
HCM Lane V/C Ratio 0.041 0.093 0.037 - - 0.041 - - 0.075 0.046
HCM Control Delay (s) 25 12.1 7.7 - - 9.3 - - 18.8 10.4
HCM Lane LOS D B A - - A - - C B
HCM 95th %tile Q(veh) 0.1 0.3 0.1 - - 0.1 - - 0.2 0.1
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 686 4 36 13 14 24 51 1243 12 9 1070 123
Future Volume (vph) 686 4 36 13 14 24 51 1243 12 9 1070 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.86 1.00 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1609 1770 1687 1770 5078 1770 5006
Flt Permitted 0.73 1.00 0.37 1.00 0.11 1.00 0.10 1.00
Satd. Flow (perm) 2634 1609 690 1687 211 5078 184 5006
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 762 4 40 14 16 27 57 1381 13 10 1189 137
RTOR Reduction (vph) 0 26 0 0 15 0 0 1 0 0 11 0
Lane Group Flow (vph) 762 18 0 14 28 0 57 1393 0 10 1315 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 42.5 42.5 10.8 10.8 48.7 48.7 48.7 48.7
Effective Green, g (s) 42.5 42.5 10.8 10.8 48.7 48.7 48.7 48.7
Actuated g/C Ratio 0.35 0.35 0.09 0.09 0.41 0.41 0.41 0.41
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 932 569 62 151 85 2060 74 2031
v/s Ratio Prot 0.01 0.02 c0.27 0.26
v/s Ratio Perm c0.29 c0.02 0.27 0.05
v/c Ratio 0.82 0.03 0.23 0.19 0.67 0.68 0.14 0.65
Uniform Delay, d1 35.2 25.3 50.7 50.5 29.1 29.2 22.4 28.7
Progression Factor 1.27 2.03 1.00 1.00 0.58 0.56 1.00 1.00
Incremental Delay, d2 5.6 0.0 1.9 0.6 30.1 1.5 3.8 1.6
Delay (s) 50.4 51.4 52.6 51.2 47.1 17.9 26.2 30.3
Level of Service D D D D D B C C
Approach Delay (s) 50.4 51.5 19.1 30.3
Approach LOS D D B C

Intersection Summary
HCM 2000 Control Delay 30.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 49 31 40
Maximum Split (%) 40.8% 25.8% 33.3%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 6
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 49 80
End Time (s) 49 80 0
Yield/Force Off (s) 43 74 114
Yield/Force Off 170(s) 27 55 95
Local Start Time (s) 0 49 80
Local Yield (s) 43 74 114
Local Yield 170(s) 27 55 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 762 44 14 43 57 1394 10 1326
v/c Ratio 0.82 0.07 0.21 0.23 0.66 0.66 0.13 0.63
Control Delay 53.2 19.8 52.7 35.3 53.3 18.1 31.7 30.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.2 19.8 52.7 35.3 53.3 18.1 31.7 30.5
Queue Length 50th (ft) 270 7 10 20 43 389 5 306
Queue Length 95th (ft) #417 37 30 51 m#93 457 21 377
Internal Link Dist (ft) 504 150 1288 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 931 595 143 364 87 2113 76 2094
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.07 0.10 0.12 0.66 0.66 0.13 0.63

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 264 558 242 86 531 155 312 743 96 284 609 235
Future Volume (veh/h) 264 558 242 86 531 155 312 743 96 284 609 235
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 293 620 269 96 590 172 347 826 107 316 677 261
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 352 745 333 237 655 190 708 1258 162 676 944 422
Arrive On Green 0.20 0.42 0.42 0.13 0.24 0.24 0.21 0.28 0.28 0.06 0.09 0.09
Sat Flow, veh/h 3442 3539 1583 1774 2706 787 3442 4562 588 3442 3539 1583
Grp Volume(v), veh/h 293 620 269 96 385 377 347 613 320 316 677 261
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1724 1721 1695 1759 1721 1770 1583
Q Serve(g_s), s 9.8 18.7 17.9 5.9 25.3 25.4 10.7 19.2 19.3 10.6 22.3 19.1
Cycle Q Clear(g_c), s 9.8 18.7 17.9 5.9 25.3 25.4 10.7 19.2 19.3 10.6 22.3 19.1
Prop In Lane 1.00 1.00 1.00 0.46 1.00 0.33 1.00 1.00
Lane Grp Cap(c), veh/h 352 745 333 237 428 417 708 935 485 676 944 422
V/C Ratio(X) 0.83 0.83 0.81 0.40 0.90 0.90 0.49 0.66 0.66 0.47 0.72 0.62
Avail Cap(c_a), veh/h 488 1038 464 237 457 445 708 935 485 676 944 422
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00 0.74 0.74 0.74
Uniform Delay (d), s/veh 46.7 32.8 32.6 47.6 44.1 44.1 42.1 38.4 38.5 50.1 50.3 48.8
Incr Delay (d2), s/veh 7.4 3.6 6.2 1.1 19.8 20.7 0.5 3.6 6.9 0.4 3.5 4.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 9.5 8.3 3.0 14.8 14.5 5.1 9.4 10.4 5.1 11.4 9.0
LnGrp Delay(d),s/veh 54.1 36.5 38.8 48.7 63.8 64.8 42.6 42.0 45.4 50.4 53.8 53.8
LnGrp LOS D D D D E E D D D D D D
Approach Vol, veh/h 1182 858 1280 1254
Approach Delay, s/veh 41.4 62.6 43.0 52.9
Approach LOS D E D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 27.6 40.1 20.1 32.3 28.7 39.0 16.3 36.0
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 17 33.1 12.8 35.2 * 18 32.0 17.0 31.0
Max Q Clear Time (g_c+I1), s 12.6 21.3 7.9 20.7 12.7 24.3 11.8 27.4
Green Ext Time (p_c), s 1.1 4.8 0.6 4.5 1.3 3.3 0.5 1.6

Intersection Summary
HCM 2010 Ctrl Delay 49.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 20.9 40.1 16.8 42.2 22 39 21 38
Maximum Split (%) 17.4% 33.4% 14.0% 35.2% 18.3% 32.5% 17.5% 31.7%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 2 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 18.1 98 81.2 39 17 98 77 39
End Time (s) 39 18.1 98 81.2 39 17 98 77
Yield/Force Off (s) 35 11.1 94 74.2 35 10 94 70
Yield/Force Off 170(s) 35 0.1 94 63.2 35 119 94 59
Local Start Time (s) 40.1 0 103.2 61 39 0 99 61
Local Yield (s) 57 33.1 116 96.2 57 32 116 92
Local Yield 170(s) 57 22.1 116 85.2 57 21 116 81

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 98 (82%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road
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Queues
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 293 620 269 96 762 347 933 316 677 261
v/c Ratio 0.69 0.73 0.46 0.40 0.87 0.74 0.59 0.72 0.62 0.39
Control Delay 42.7 19.6 3.8 53.8 53.3 59.8 36.5 78.7 61.6 31.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.7 19.6 3.8 53.8 53.3 59.8 36.5 78.7 61.6 31.9
Queue Length 50th (ft) 124 150 4 67 282 133 226 110 295 136
Queue Length 95th (ft) 171 179 23 129 #365 184 280 165 357 216
Internal Link Dist (ft) 1329 616 511 1288
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 486 1038 654 238 909 514 1591 483 1085 666
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.60 0.41 0.40 0.84 0.68 0.59 0.65 0.62 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 257 954 168 51 930 74 273 293 96 65 454 488
Future Volume (veh/h) 257 954 168 51 930 74 273 293 96 65 454 488
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 286 1060 187 57 1033 82 303 326 107 72 504 542
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 396 1937 603 254 1281 102 362 1242 555 129 1441 449
Arrive On Green 0.36 0.76 0.76 0.02 0.09 0.09 0.11 0.35 0.35 0.01 0.09 0.09
Sat Flow, veh/h 1774 5085 1583 1774 4805 381 3442 3539 1583 3442 5085 1583
Grp Volume(v), veh/h 286 1060 187 57 728 387 303 326 107 72 504 542
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1796 1721 1770 1583 1721 1695 1583
Q Serve(g_s), s 10.4 10.2 4.4 0.0 25.3 25.4 10.4 7.9 5.6 2.5 11.1 34.0
Cycle Q Clear(g_c), s 10.4 10.2 4.4 0.0 25.3 25.4 10.4 7.9 5.6 2.5 11.1 34.0
Prop In Lane 1.00 1.00 1.00 0.21 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 396 1937 603 254 904 479 362 1242 555 129 1441 449
V/C Ratio(X) 0.72 0.55 0.31 0.22 0.81 0.81 0.84 0.26 0.19 0.56 0.35 1.21
Avail Cap(c_a), veh/h 396 1937 603 254 904 479 402 1242 555 169 1441 449
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.70 0.70 0.70 0.58 0.58 0.58 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh 33.5 10.1 9.4 41.3 51.7 51.7 52.7 27.9 27.1 58.3 44.0 54.4
Incr Delay (d2), s/veh 4.5 0.8 0.9 0.3 4.6 8.4 13.4 0.5 0.8 3.6 0.6 112.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.1 4.7 2.1 1.7 12.5 13.8 5.6 3.9 2.6 1.3 5.3 28.9
LnGrp Delay(d),s/veh 38.0 10.9 10.3 41.5 56.2 60.1 66.0 28.4 27.9 61.8 44.7 166.7
LnGrp LOS D B B D E E E C C E D F
Approach Vol, veh/h 1533 1172 736 1118
Approach Delay, s/veh 15.9 56.8 43.8 104.9
Approach LOS B E D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.7 51.7 16.6 40.0 25.4 38.0 8.5 48.1
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 6.3 45.7 14.0 34.0 20.0 32.0 5.9 42.1
Max Q Clear Time (g_c+I1), s 2.0 12.2 12.4 36.0 12.4 27.4 4.5 9.9
Green Ext Time (p_c), s 0.4 10.2 0.2 0.0 0.6 2.8 0.2 2.6

Intersection Summary
HCM 2010 Ctrl Delay 52.7
HCM 2010 LOS D
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Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None Max
Maximum Split (s) 10.3 51.7 18 40 24 38 9.9 48.1
Maximum Split (%) 8.6% 43.1% 15.0% 33.3% 20.0% 31.7% 8.3% 40.1%
Minimum Split (s) 9.5 24 9.5 24 9.5 24 9.5 24
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s)
Flash Dont Walk (s)
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 51.7 0 102 62 38 0 110.1 62
End Time (s) 62 51.7 0 102 62 38 0 110.1
Yield/Force Off (s) 58 45.7 116 96 58 32 116 104.1
Yield/Force Off 170(s) 58 45.7 116 96 58 32 116 104.1
Local Start Time (s) 51.7 0 102 62 38 0 110.1 62
Local Yield (s) 58 45.7 116 96 58 32 116 104.1
Local Yield 170(s) 58 45.7 116 96 58 32 116 104.1

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 286 1060 187 57 1115 303 326 107 72 504 542
v/c Ratio 0.85 0.54 0.26 0.35 0.82 0.78 0.24 0.15 0.43 0.33 0.80
Control Delay 43.7 11.1 0.9 42.2 56.7 66.5 27.3 1.7 74.8 39.0 34.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.7 11.1 0.9 42.2 56.7 66.5 27.3 1.7 74.8 39.0 34.7
Queue Length 50th (ft) 166 75 1 31 337 119 94 0 28 123 233
Queue Length 95th (ft) #299 91 m3 m47 376 #177 132 13 56 163 #394
Internal Link Dist (ft) 1166 1329 570 1011
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 360 1979 710 165 1366 400 1333 692 168 1507 674
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.54 0.26 0.35 0.82 0.76 0.24 0.15 0.43 0.33 0.80

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

lcastro
Date



   

  

F  
                   

  

   

HCW, LLC 
Caesars Republic  

ATTACHMENT F – YEAR 2020 BUILD 
CAPACITY ANALYSIS 

  

lcastro
Date



1: Goldwater Boulevard & Camelback Road 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi HCM 6th Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 251 829 138 41 649 46 126 219 35 17 408 473
Future Volume (veh/h) 251 829 138 41 649 46 126 219 35 17 408 473
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 279 921 153 46 721 51 140 243 39 19 453 526
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 579 1745 542 411 1218 86 202 948 423 260 1447 832
Arrive On Green 0.48 0.68 0.68 0.30 0.50 0.50 0.06 0.27 0.27 0.13 0.47 0.47
Sat Flow, veh/h 1781 5106 1585 1781 4870 343 3456 3554 1585 3456 5106 1585
Grp Volume(v), veh/h 279 921 153 46 503 269 140 243 39 19 453 526
Grp Sat Flow(s),veh/h/ln 1781 1702 1585 1781 1702 1809 1728 1777 1585 1728 1702 1585
Q Serve(g_s), s 0.0 10.7 4.5 0.0 12.6 12.7 4.8 6.5 2.2 0.6 6.6 0.0
Cycle Q Clear(g_c), s 0.0 10.7 4.5 0.0 12.6 12.7 4.8 6.5 2.2 0.6 6.6 0.0
Prop In Lane 1.00 1.00 1.00 0.19 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 579 1745 542 411 851 452 202 948 423 260 1447 832
V/C Ratio(X) 0.48 0.53 0.28 0.11 0.59 0.60 0.69 0.26 0.09 0.07 0.31 0.63
Avail Cap(c_a), veh/h 579 1745 542 411 851 452 547 948 423 605 1447 832
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 0.76 0.76 0.76 0.64 0.64 0.64 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh 21.1 14.2 13.2 25.3 25.6 25.7 55.4 34.6 33.1 48.8 24.4 13.2
Incr Delay (d2), s/veh 0.5 0.9 1.0 0.1 1.9 3.7 4.2 0.7 0.4 0.1 0.5 3.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.3 3.2 1.6 0.8 4.3 4.9 2.2 2.9 0.9 0.3 2.5 7.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.6 15.1 14.2 25.4 27.6 29.4 59.7 35.3 33.5 48.9 24.9 16.7
LnGrp LOS C B B C C C E D C D C B
Approach Vol, veh/h 1353 818 422 998
Approach Delay, s/veh 16.3 28.0 43.2 21.0
Approach LOS B C D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 22.0 47.0 11.0 40.0 33.0 36.0 13.0 38.0
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 6.0 41.0 19.0 34.0 17.0 30.0 21.0 32.0
Max Q Clear Time (g_c+I1), s 2.0 12.7 6.8 8.6 2.0 14.7 2.6 8.5
Green Ext Time (p_c), s 0.0 8.1 0.3 5.3 0.7 4.5 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 23.5
HCM 6th LOS C
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1: Goldwater Boulevard & Camelback Road 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Timings

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 251 829 138 41 649 126 219 35 17 408 473
Future Volume (vph) 251 829 138 41 649 126 219 35 17 408 473
Turn Type pm+pt NA Perm pm+pt NA Prot NA Perm Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 8 4
Detector Phase 5 2 2 1 6 3 8 8 7 4 5
Switch Phase
Minimum Initial (s) 4.0 10.0 10.0 4.0 10.0 4.0 10.0 10.0 4.0 10.0 4.0
Minimum Split (s) 9.5 24.0 24.0 9.5 24.0 9.5 24.0 24.0 9.5 24.0 9.5
Total Split (s) 21.0 47.0 47.0 10.0 36.0 23.0 38.0 38.0 25.0 40.0 21.0
Total Split (%) 17.5% 39.2% 39.2% 8.3% 30.0% 19.2% 31.7% 31.7% 20.8% 33.3% 17.5%
Yellow Time (s) 3.0 3.6 3.6 3.0 3.6 3.0 3.6 3.6 3.0 3.6 3.0
All-Red Time (s) 1.0 2.4 2.4 1.0 2.4 1.0 2.4 2.4 1.0 2.4 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.0 6.0 4.0 6.0 4.0 6.0 6.0 4.0 6.0 4.0
Lead/Lag Lag Lead Lead Lag Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None Max Max None Max None
Act Effct Green (s) 61.7 51.7 51.7 46.7 38.8 10.2 41.0 41.0 9.2 34.1 57.0
Actuated g/C Ratio 0.51 0.43 0.43 0.39 0.32 0.08 0.34 0.34 0.08 0.28 0.48
v/c Ratio 0.64 0.42 0.21 0.21 0.47 0.48 0.20 0.06 0.07 0.31 0.63
Control Delay 27.0 34.6 19.9 9.4 37.9 57.4 30.1 0.2 45.9 31.9 18.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.0 34.6 19.9 9.4 37.9 57.4 30.1 0.2 45.9 31.9 18.4
LOS C C B A D E C A D C B
Approach Delay 31.4 36.3 36.4 25.0
Approach LOS C D D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 31.3 Intersection LOS: C
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: Goldwater Boulevard & Camelback Road
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1: Goldwater Boulevard & Camelback Road 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 279 921 153 46 772 140 243 39 19 453 526
v/c Ratio 0.64 0.42 0.21 0.21 0.47 0.48 0.20 0.06 0.07 0.31 0.63
Control Delay 27.0 34.6 19.9 9.4 37.9 57.4 30.1 0.2 45.9 31.9 18.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.0 34.6 19.9 9.4 37.9 57.4 30.1 0.2 45.9 31.9 18.4
Queue Length 50th (ft) 79 182 41 10 127 54 62 0 7 93 213
Queue Length 95th (ft) 145 234 m87 m13 171 85 114 0 18 120 289
Internal Link Dist (ft) 1166 1321 630 1010
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 435 2190 743 221 1632 543 1209 642 600 1443 820
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.42 0.21 0.21 0.47 0.26 0.20 0.06 0.03 0.31 0.64

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

lcastro
Date



2: Goldwater Boulevard & Scottsdale Fashion Square 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi HCM 6th Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 3 29 30 1 26 133 458 64 48 1033 235
Future Volume (veh/h) 60 3 29 30 1 26 133 458 64 48 1033 235
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 67 3 32 33 1 29 148 509 71 53 1148 261
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 225 13 138 221 5 145 357 2509 1119 709 3606 1119
Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 1.00 1.00 1.00 0.71 0.71 0.71
Sat Flow, veh/h 1380 138 1468 1373 53 1540 382 3554 1585 834 5106 1585
Grp Volume(v), veh/h 67 0 35 33 0 30 148 509 71 53 1148 261
Grp Sat Flow(s),veh/h/ln 1380 0 1606 1373 0 1593 382 1777 1585 834 1702 1585
Q Serve(g_s), s 2.8 0.0 1.2 1.4 0.0 1.0 6.2 0.0 0.0 1.2 5.1 3.5
Cycle Q Clear(g_c), s 3.9 0.0 1.2 2.6 0.0 1.0 11.3 0.0 0.0 1.2 5.1 3.5
Prop In Lane 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 225 0 151 221 0 149 357 2509 1119 709 3606 1119
V/C Ratio(X) 0.30 0.00 0.23 0.15 0.00 0.20 0.41 0.20 0.06 0.07 0.32 0.23
Avail Cap(c_a), veh/h 519 0 493 513 0 489 357 2509 1119 709 3606 1119
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.90 0.90 0.90 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.9 0.0 25.2 26.4 0.0 25.1 0.7 0.0 0.0 2.8 3.3 3.1
Incr Delay (d2), s/veh 0.3 0.0 0.3 0.1 0.0 0.2 3.2 0.2 0.1 0.2 0.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 0.0 0.5 0.4 0.0 0.4 0.3 0.1 0.0 0.1 1.0 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.2 0.0 25.5 26.5 0.0 25.3 3.9 0.2 0.1 3.0 3.6 3.6
LnGrp LOS C A C C A C A A A A A A
Approach Vol, veh/h 102 63 728 1462
Approach Delay, s/veh 26.6 25.9 0.9 3.6
Approach LOS C C A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 48.4 11.6 48.4 11.6
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 30 18.4 * 30 18.4
Max Q Clear Time (g_c+I1), s 13.3 5.9 7.1 4.6
Green Ext Time (p_c), s 1.8 0.1 1.7 0.1

Intersection Summary
HCM 6th Ctrl Delay 4.3
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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2: Goldwater Boulevard & Scottsdale Fashion Square 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Timings

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 60 3 30 1 133 458 64 48 1033 235
Future Volume (vph) 60 3 30 1 133 458 64 48 1033 235
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 10.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 31.4 31.4 31.1 31.1 39.0 39.0 39.0 39.0 39.0 39.0
Total Split (s) 24.4 24.4 24.4 24.4 35.6 35.6 35.6 35.6 35.6 35.6
Total Split (%) 40.7% 40.7% 40.7% 40.7% 59.3% 59.3% 59.3% 59.3% 59.3% 59.3%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.1 4.1 4.1 4.1 4.1 4.1
All-Red Time (s) 3.0 3.0 3.0 3.0 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     2: Goldwater Boulevard & Scottsdale Fashion Square
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2: Goldwater Boulevard & Scottsdale Fashion Square 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 67 35 33 30 148 509 71 53 1148 261
v/c Ratio 0.38 0.15 0.19 0.13 0.46 0.20 0.06 0.08 0.31 0.21
Control Delay 29.5 11.2 24.8 10.8 11.1 2.4 0.4 4.5 4.3 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.5 11.2 24.8 10.8 11.1 2.4 0.4 4.5 4.3 1.2
Queue Length 50th (ft) 23 1 11 0 12 18 0 5 50 0
Queue Length 95th (ft) 52 21 31 19 m146 38 m4 18 84 21
Internal Link Dist (ft) 275 60 1010 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 421 515 419 508 320 2586 1175 632 3715 1226
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.07 0.08 0.06 0.46 0.20 0.06 0.08 0.31 0.21

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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3: Goldwater Boulevard & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi HCM 6th TWSC

Intersection
Int Delay, s/veh 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 91 0 0 544 0 1173
Future Vol, veh/h 91 0 0 544 0 1173
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 16974 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 101 0 0 604 0 1303
 

Major/Minor Minor1 Major2
Conflicting Flow All 521 - - -
          Stage 1 0 - - -
          Stage 2 521 - - -
Critical Hdwy 5.74 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 6.04 - - -
Follow-up Hdwy 3.82 - - -
Pot Cap-1 Maneuver 535 0 0 -
          Stage 1 - 0 0 -
          Stage 2 512 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 535 - - -
Mov Cap-2 Maneuver 535 - - -
          Stage 1 - - - -
          Stage 2 512 - - -
 

Approach WB SB
HCM Control Delay, s 13.3 0
HCM LOS B
 

Minor Lane/Major Mvmt WBLn1 SBT
Capacity (veh/h) 535 -
HCM Lane V/C Ratio 0.189 -
HCM Control Delay (s) 13.3 -
HCM Lane LOS B -
HCM 95th %tile Q(veh) 0.7 -
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5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi HCM 6th TWSC

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 516 4 39 50 17 0 1 21 22 0 41
Future Vol, veh/h 24 516 4 39 50 17 0 1 21 22 0 41
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 27 573 4 43 56 19 0 1 23 24 0 46
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 75 0 0 577 0 0 743 790 289 493 783 38
          Stage 1 - - - - - - 629 629 - 152 152 -
          Stage 2 - - - - - - 114 161 - 341 631 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1522 - - 993 - - 304 321 708 459 324 1026
          Stage 1 - - - - - - 437 474 - 835 771 -
          Stage 2 - - - - - - 879 764 - 647 473 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1522 - - 993 - - 277 302 708 422 305 1026
Mov Cap-2 Maneuver - - - - - - 277 302 - 422 305 -
          Stage 1 - - - - - - 429 465 - 820 738 -
          Stage 2 - - - - - - 804 731 - 613 464 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.3 3.2 10.6 10.6
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) - 667 1522 - - 993 - - 422 1026
HCM Lane V/C Ratio - 0.037 0.018 - - 0.044 - - 0.058 0.044
HCM Control Delay (s) 0 10.6 7.4 - - 8.8 - - 14.1 8.7
HCM Lane LOS A B A - - A - - B A
HCM 95th %tile Q(veh) - 0.1 0.1 - - 0.1 - - 0.2 0.1
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6: Scottsdale Road & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 516 7 39 6 2 7 42 1057 22 19 873 62
Future Volume (vph) 516 7 39 6 2 7 42 1057 22 19 873 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.91 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 0.88 1.00 1.00 1.00 0.99
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3221 1618 1583 1770 1639 1770 5070 1770 5035
Flt Permitted 0.75 0.73 1.00 0.75 1.00 0.24 1.00 0.19 1.00
Satd. Flow (perm) 2546 1234 1583 1406 1639 441 5070 357 5035
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 573 8 43 7 2 8 47 1174 24 21 970 69
RTOR Reduction (vph) 0 0 34 0 8 0 0 1 0 0 4 0
Lane Group Flow (vph) 390 191 9 7 2 0 47 1197 0 21 1035 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 7 3 1 1
Actuated Green, G (s) 26.0 26.0 26.0 5.3 5.3 70.7 70.7 70.7 70.7
Effective Green, g (s) 26.0 26.0 26.0 5.3 5.3 70.7 70.7 70.7 70.7
Actuated g/C Ratio 0.22 0.22 0.22 0.04 0.04 0.59 0.59 0.59 0.59
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 551 267 342 62 72 259 2987 210 2966
v/s Ratio Prot 0.00 c0.24 0.21
v/s Ratio Perm 0.15 c0.15 0.01 c0.00 0.11 0.06
v/c Ratio 0.71 0.72 0.03 0.11 0.03 0.18 0.40 0.10 0.35
Uniform Delay, d1 43.5 43.6 37.0 55.1 54.9 11.3 13.3 10.8 12.7
Progression Factor 1.09 1.09 3.31 1.00 1.00 1.26 1.35 1.00 1.00
Incremental Delay, d2 4.1 8.7 0.0 0.8 0.2 1.5 0.4 1.0 0.3
Delay (s) 51.7 56.2 122.5 55.9 55.1 15.7 18.3 11.7 13.1
Level of Service D E F E E B B B B
Approach Delay (s) 57.9 55.4 18.2 13.0
Approach LOS E E B B

Intersection Summary
HCM 2000 Control Delay 25.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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6: Scottsdale Road & Highland Avenue 08/14/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 516 7 39 6 2 7 42 1057 22 19 873 62
Future Volume (vph) 516 7 39 6 2 7 42 1057 22 19 873 62
Satd. Flow (prot) 3221 1617 1583 1770 1639 0 1770 5070 0 1770 5034 0
Flt Permitted 0.751 0.728 0.755 0.237 0.192
Satd. Flow (perm) 2546 1234 1583 1406 1639 0 441 5070 0 358 5034 0
Satd. Flow (RTOR) 82 8 3 10
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%) 32%
Lane Group Flow (vph) 390 191 43 7 10 0 47 1198 0 21 1039 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 7 3 1 1
Total Split (s) 46.0 46.0 46.0 30.0 30.0 44.0 44.0 44.0 44.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 26.0 26.0 26.0 9.3 9.3 74.3 74.3 74.3 74.3
Actuated g/C Ratio 0.22 0.22 0.22 0.08 0.08 0.62 0.62 0.62 0.62
v/c Ratio 0.71 0.72 0.11 0.06 0.07 0.17 0.38 0.10 0.33
Control Delay 53.9 61.3 3.6 49.5 29.6 22.7 19.6 17.7 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.9 61.3 3.6 49.5 29.6 22.7 19.6 17.7 13.9
LOS D E A D C C B B B
Approach Delay 52.7 37.8 19.7 14.0
Approach LOS D D B B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 24.7 Intersection LOS: C
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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6: Scottsdale Road & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Timings

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 516 7 39 6 2 42 1057 19 873
Future Volume (vph) 516 7 39 6 2 42 1057 19 873
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 7 3 1 1
Detector Phase 7 7 7 3 3 1 1 1 1
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 6.0 6.0 10.0 10.0 10.0 10.0
Minimum Split (s) 31.0 31.0 31.0 31.0 31.0 38.0 38.0 38.0 38.0
Total Split (s) 46.0 46.0 46.0 30.0 30.0 44.0 44.0 44.0 44.0
Total Split (%) 38.3% 38.3% 38.3% 25.0% 25.0% 36.7% 36.7% 36.7% 36.7%
Yellow Time (s) 3.4 3.4 3.4 2.9 2.9 4.2 4.2 4.2 4.2
All-Red Time (s) 2.6 2.6 2.6 3.1 3.1 1.8 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 26.0 26.0 26.0 9.3 9.3 74.3 74.3 74.3 74.3
Actuated g/C Ratio 0.22 0.22 0.22 0.08 0.08 0.62 0.62 0.62 0.62
v/c Ratio 0.71 0.72 0.11 0.06 0.07 0.17 0.38 0.10 0.33
Control Delay 53.9 61.3 3.6 49.5 29.6 22.7 19.6 17.7 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.9 61.3 3.6 49.5 29.6 22.7 19.6 17.7 13.9
LOS D E A D C C B B B
Approach Delay 52.7 37.8 19.7 14.0
Approach LOS D D B B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 24.7 Intersection LOS: C
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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6: Scottsdale Road & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 390 191 43 7 10 47 1198 21 1039
v/c Ratio 0.71 0.72 0.11 0.06 0.07 0.17 0.38 0.10 0.33
Control Delay 53.9 61.3 3.6 49.5 29.6 22.7 19.6 17.7 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.9 61.3 3.6 49.5 29.6 22.7 19.6 17.7 13.9
Queue Length 50th (ft) 166 163 1 5 1 17 223 5 101
Queue Length 95th (ft) 165 183 5 20 18 m64 345 29 251
Internal Link Dist (ft) 504 150 1290 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 848 411 582 281 334 273 3141 221 3121
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.46 0.07 0.02 0.03 0.17 0.38 0.10 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

lcastro
Date



1: Goldwater Boulevard & Camelback Road 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi HCM 6th Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 294 954 168 51 930 85 273 336 96 77 530 570
Future Volume (veh/h) 294 954 168 51 930 85 273 336 96 77 530 570
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 327 1060 187 57 1033 94 303 373 107 86 589 633
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 373 1489 462 412 1429 130 363 977 436 363 1404 679
Arrive On Green 0.31 0.58 0.58 0.05 0.10 0.10 0.11 0.28 0.28 0.18 0.46 0.46
Sat Flow, veh/h 1781 5106 1585 1781 4764 433 3456 3554 1585 3456 5106 1585
Grp Volume(v), veh/h 327 1060 187 57 738 389 303 373 107 86 589 633
Grp Sat Flow(s),veh/h/ln 1781 1702 1585 1781 1702 1792 1728 1777 1585 1728 1702 1585
Q Serve(g_s), s 13.5 17.7 7.7 0.0 25.2 25.3 10.3 10.2 6.3 2.6 9.3 22.6
Cycle Q Clear(g_c), s 13.5 17.7 7.7 0.0 25.2 25.3 10.3 10.2 6.3 2.6 9.3 22.6
Prop In Lane 1.00 1.00 1.00 0.24 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 373 1489 462 412 1021 538 363 977 436 363 1404 679
V/C Ratio(X) 0.88 0.71 0.40 0.14 0.72 0.72 0.83 0.38 0.25 0.24 0.42 0.93
Avail Cap(c_a), veh/h 373 1489 462 412 1021 538 432 977 436 432 1404 679
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 0.60 0.60 0.60 0.55 0.55 0.55 1.00 1.00 1.00 0.92 0.92 0.92
Uniform Delay (d), s/veh 37.2 21.4 19.3 38.2 49.2 49.2 52.7 35.2 33.8 45.3 26.0 21.8
Incr Delay (d2), s/veh 13.3 1.8 1.6 0.1 2.5 4.7 11.5 1.1 1.3 0.3 0.8 20.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.8 5.1 2.7 1.5 11.9 12.9 5.1 4.6 2.6 1.1 3.5 6.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 50.5 23.2 20.9 38.3 51.7 53.9 64.2 36.4 35.2 45.6 26.9 42.0
LnGrp LOS D C C D D D E D D D C D
Approach Vol, veh/h 1574 1184 783 1308
Approach Delay, s/veh 28.6 51.8 47.0 35.4
Approach LOS C D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 23.4 41.0 16.6 39.0 22.4 42.0 16.6 39.0
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 17.0 35.0 15.0 33.0 16.0 36.0 15.0 33.0
Max Q Clear Time (g_c+I1), s 2.0 19.7 12.3 24.6 15.5 27.3 4.6 12.2
Green Ext Time (p_c), s 0.1 7.2 0.3 4.1 0.1 4.7 0.1 2.7

Intersection Summary
HCM 6th Ctrl Delay 39.1
HCM 6th LOS D
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1: Goldwater Boulevard & Camelback Road 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Timings

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 294 954 168 51 930 273 336 96 77 530 570
Future Volume (vph) 294 954 168 51 930 273 336 96 77 530 570
Turn Type pm+pt NA Perm pm+pt NA Prot NA Perm Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 8 4
Detector Phase 5 2 2 1 6 3 8 8 7 4 5
Switch Phase
Minimum Initial (s) 4.0 10.0 10.0 4.0 10.0 4.0 10.0 10.0 4.0 10.0 4.0
Minimum Split (s) 9.5 24.0 24.0 9.5 24.0 9.5 24.0 24.0 9.5 24.0 9.5
Total Split (s) 20.0 41.0 41.0 21.0 42.0 19.0 39.0 39.0 19.0 39.0 20.0
Total Split (%) 16.7% 34.2% 34.2% 17.5% 35.0% 15.8% 32.5% 32.5% 15.8% 32.5% 16.7%
Yellow Time (s) 3.0 3.6 3.6 3.0 3.6 3.0 3.6 3.6 3.0 3.6 3.0
All-Red Time (s) 1.0 2.4 2.4 1.0 2.4 1.0 2.4 2.4 1.0 2.4 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.0 6.0 4.0 6.0 4.0 6.0 6.0 4.0 6.0 4.0
Lead/Lag Lag Lead Lead Lag Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None Max Max None Max None

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     1: Goldwater Boulevard & Camelback Road
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1: Goldwater Boulevard & Camelback Road 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 327 1060 187 57 1127 303 373 107 86 589 633
v/c Ratio 1.06 0.62 0.31 0.19 0.73 0.75 0.35 0.19 0.23 0.42 0.83
Control Delay 90.3 17.3 4.7 39.5 53.9 63.3 35.0 7.1 50.4 32.3 32.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 90.3 17.3 4.7 39.5 53.9 63.3 35.0 7.1 50.4 32.3 32.4
Queue Length 50th (ft) ~232 83 3 32 340 117 123 0 33 126 335
Queue Length 95th (ft) m#383 175 m29 m47 380 167 168 43 60 154 #328
Internal Link Dist (ft) 1166 1329 570 1011
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 308 1697 598 334 1550 429 1065 550 429 1398 760
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.06 0.62 0.31 0.17 0.73 0.71 0.35 0.19 0.20 0.42 0.83

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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2: Goldwater Boulevard & Scottsdale Fashion Square 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi HCM 6th Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 216 9 213 99 12 43 97 601 109 48 1035 75
Future Volume (veh/h) 216 9 213 99 12 43 97 601 109 48 1035 75
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 240 10 237 110 13 48 108 668 121 53 1150 83
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 436 17 404 266 92 340 301 1905 850 488 2738 850
Arrive On Green 0.26 0.26 0.26 0.26 0.26 0.26 1.00 1.00 1.00 0.54 0.54 0.54
Sat Flow, veh/h 1341 65 1530 1133 349 1289 452 3554 1585 687 5106 1585
Grp Volume(v), veh/h 240 0 247 110 0 61 108 668 121 53 1150 83
Grp Sat Flow(s),veh/h/ln 1341 0 1595 1133 0 1638 452 1777 1585 687 1702 1585
Q Serve(g_s), s 10.0 0.0 8.1 5.6 0.0 1.7 6.5 0.0 0.0 2.3 8.1 1.5
Cycle Q Clear(g_c), s 11.7 0.0 8.1 13.7 0.0 1.7 14.6 0.0 0.0 2.3 8.1 1.5
Prop In Lane 1.00 0.96 1.00 0.79 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 436 0 421 266 0 432 301 1905 850 488 2738 850
V/C Ratio(X) 0.55 0.00 0.59 0.41 0.00 0.14 0.36 0.35 0.14 0.11 0.42 0.10
Avail Cap(c_a), veh/h 493 0 489 315 0 502 301 1905 850 488 2738 850
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.4 0.0 19.2 25.2 0.0 16.9 1.8 0.0 0.0 7.0 8.3 6.8
Incr Delay (d2), s/veh 0.4 0.0 0.5 0.4 0.0 0.1 2.2 0.3 0.2 0.4 0.5 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.0 0.0 2.9 1.5 0.0 0.6 0.2 0.1 0.1 0.3 2.4 0.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.8 0.0 19.8 25.6 0.0 16.9 4.1 0.3 0.2 7.4 8.8 7.0
LnGrp LOS C A B C A B A A A A A A
Approach Vol, veh/h 487 171 897 1286
Approach Delay, s/veh 20.8 22.5 0.8 8.6
Approach LOS C C A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 38.2 21.8 38.2 21.8
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 30 18.4 * 30 18.4
Max Q Clear Time (g_c+I1), s 16.6 13.7 10.1 15.7
Green Ext Time (p_c), s 1.4 0.7 1.8 0.1

Intersection Summary
HCM 6th Ctrl Delay 9.1
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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2: Goldwater Boulevard & Scottsdale Fashion Square 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Timings

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 216 9 99 12 97 601 109 48 1035 75
Future Volume (vph) 216 9 99 12 97 601 109 48 1035 75
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 10.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 31.4 31.4 31.1 31.1 39.0 39.0 39.0 39.0 39.0 39.0
Total Split (s) 24.4 24.4 24.4 24.4 35.6 35.6 35.6 35.6 35.6 35.6
Total Split (%) 40.7% 40.7% 40.7% 40.7% 59.3% 59.3% 59.3% 59.3% 59.3% 59.3%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.1 4.1 4.1 4.1 4.1 4.1
All-Red Time (s) 3.0 3.0 3.0 3.0 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     2: Goldwater Boulevard & Scottsdale Fashion Square
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2: Goldwater Boulevard & Scottsdale Fashion Square 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 240 247 110 61 108 668 121 53 1150 83
v/c Ratio 0.75 0.59 0.44 0.14 0.47 0.34 0.13 0.13 0.40 0.09
Control Delay 35.1 21.2 23.9 7.8 17.8 8.5 2.9 8.9 8.8 2.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.1 21.2 23.9 7.8 17.8 8.5 2.9 8.9 8.8 2.6
Queue Length 50th (ft) 79 62 33 4 22 67 0 8 79 0
Queue Length 95th (ft) 138 114 69 26 m39 m96 m8 27 123 17
Internal Link Dist (ft) 275 60 1011 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 409 522 316 537 229 1978 938 409 2842 921
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.47 0.35 0.11 0.47 0.34 0.13 0.13 0.40 0.09

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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3: Goldwater Boulevard & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi HCM 6th TWSC

Intersection
Int Delay, s/veh 2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 170 0 0 860 0 1000
Future Vol, veh/h 170 0 0 860 0 1000
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 16974 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 189 0 0 956 0 1111
 

Major/Minor Minor1 Major2
Conflicting Flow All 444 - - -
          Stage 1 0 - - -
          Stage 2 444 - - -
Critical Hdwy 5.74 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 6.04 - - -
Follow-up Hdwy 3.82 - - -
Pot Cap-1 Maneuver 582 0 0 -
          Stage 1 - 0 0 -
          Stage 2 561 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 582 - - -
Mov Cap-2 Maneuver 582 - - -
          Stage 1 - - - -
          Stage 2 561 - - -
 

Approach WB SB
HCM Control Delay, s 14.1 0
HCM LOS B
 

Minor Lane/Major Mvmt WBLn1 SBT
Capacity (veh/h) 582 -
HCM Lane V/C Ratio 0.325 -
HCM Control Delay (s) 14.1 -
HCM Lane LOS B -
HCM 95th %tile Q(veh) 1.4 -
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5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi HCM 6th TWSC

Intersection
Int Delay, s/veh 2.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 47 813 0 41 135 30 9 3 49 19 3 26
Future Vol, veh/h 47 813 0 41 135 30 9 3 49 19 3 26
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 52 903 0 46 150 33 10 3 54 21 3 29
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 183 0 0 903 0 0 1176 1282 452 816 1266 92
          Stage 1 - - - - - - 1007 1007 - 259 259 -
          Stage 2 - - - - - - 169 275 - 557 1007 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1389 - - 749 - - 147 164 555 269 168 947
          Stage 1 - - - - - - 258 317 - 723 692 -
          Stage 2 - - - - - - 816 681 - 482 317 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1389 - - 749 - - 130 148 555 221 152 947
Mov Cap-2 Maneuver - - - - - - 130 148 - 221 152 -
          Stage 1 - - - - - - 248 305 - 696 650 -
          Stage 2 - - - - - - 739 639 - 414 305 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 2 16.7 15.9
HCM LOS C C
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 130 479 1389 - - 749 - - 221 615
HCM Lane V/C Ratio 0.077 0.121 0.038 - - 0.061 - - 0.096 0.052
HCM Control Delay (s) 35 13.5 7.7 - - 10.1 - - 23 11.2
HCM Lane LOS E B A - - B - - C B
HCM 95th %tile Q(veh) 0.2 0.4 0.1 - - 0.2 - - 0.3 0.2

lcastro
Date



6: Scottsdale Road & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 846 4 44 13 14 24 56 1243 12 9 1070 136
Future Volume (vph) 846 4 44 13 14 24 56 1243 12 9 1070 136
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.91 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3221 1615 1583 1770 1687 1770 5078 1770 4999
Flt Permitted 0.73 0.70 1.00 0.37 1.00 0.12 1.00 0.10 1.00
Satd. Flow (perm) 2471 1182 1583 690 1687 217 5078 195 4999
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 940 4 49 14 16 27 62 1381 13 10 1189 151
RTOR Reduction (vph) 0 0 32 0 6 0 0 1 0 0 12 0
Lane Group Flow (vph) 630 314 17 14 37 0 62 1393 0 10 1328 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 7 3 1 1
Actuated Green, G (s) 40.5 40.5 40.5 10.8 10.8 50.7 50.7 50.7 50.7
Effective Green, g (s) 40.5 40.5 40.5 10.8 10.8 50.7 50.7 50.7 50.7
Actuated g/C Ratio 0.34 0.34 0.34 0.09 0.09 0.42 0.42 0.42 0.42
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 833 398 534 62 151 91 2145 82 2112
v/s Ratio Prot c0.02 0.27 0.27
v/s Ratio Perm 0.25 c0.27 0.01 0.02 c0.29 0.05
v/c Ratio 0.76 0.79 0.03 0.23 0.24 0.68 0.65 0.12 0.63
Uniform Delay, d1 35.4 35.9 26.6 50.7 50.8 28.1 27.6 21.1 27.2
Progression Factor 0.98 0.97 1.28 1.00 1.00 0.62 0.57 1.00 1.00
Incremental Delay, d2 3.8 9.5 0.0 1.9 0.8 29.1 1.3 3.0 1.4
Delay (s) 38.4 44.5 34.0 52.6 51.6 46.5 17.0 24.1 28.7
Level of Service D D C D D D B C C
Approach Delay (s) 40.1 51.9 18.2 28.6
Approach LOS D D B C

Intersection Summary
HCM 2000 Control Delay 28.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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6: Scottsdale Road & Highland Avenue 08/14/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 846 4 44 13 14 24 56 1243 12 9 1070 136
Future Volume (vph) 846 4 44 13 14 24 56 1243 12 9 1070 136
Satd. Flow (prot) 3221 1615 1583 1770 1688 0 1770 5080 0 1770 4999 0
Flt Permitted 0.729 0.697 0.370 0.116 0.105
Satd. Flow (perm) 2471 1181 1583 689 1688 0 216 5080 0 196 4999 0
Satd. Flow (RTOR) 82 7 1 21
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%) 33%
Lane Group Flow (vph) 630 314 49 14 43 0 62 1394 0 10 1340 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 7 3 1 1
Total Split (s) 38.0 38.0 38.0 31.0 31.0 51.0 51.0 51.0 51.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 40.5 40.5 40.5 12.0 12.0 51.8 51.8 51.8 51.8
Actuated g/C Ratio 0.34 0.34 0.34 0.10 0.10 0.43 0.43 0.43 0.43
v/c Ratio 0.76 0.79 0.08 0.21 0.25 0.67 0.64 0.12 0.62
Control Delay 41.4 50.3 2.8 52.7 43.9 52.6 17.4 29.4 29.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.4 50.3 2.8 52.7 43.9 52.6 17.4 29.4 29.0
LOS D D A D D D B C C
Approach Delay 42.3 46.0 18.9 29.0
Approach LOS D D B C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 28.8 Intersection LOS: C
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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6: Scottsdale Road & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Timings

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 846 4 44 13 14 56 1243 9 1070
Future Volume (vph) 846 4 44 13 14 56 1243 9 1070
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 7 3 1 1
Detector Phase 7 7 7 3 3 1 1 1 1
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 10.0 10.0 10.0 10.0
Minimum Split (s) 31.0 31.0 31.0 31.0 31.0 38.0 38.0 38.0 38.0
Total Split (s) 38.0 38.0 38.0 31.0 31.0 51.0 51.0 51.0 51.0
Total Split (%) 31.7% 31.7% 31.7% 25.8% 25.8% 42.5% 42.5% 42.5% 42.5%
Yellow Time (s) 3.4 3.4 3.4 2.9 2.9 4.2 4.2 4.2 4.2
All-Red Time (s) 2.6 2.6 2.6 3.1 3.1 1.8 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max C-Max C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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6: Scottsdale Road & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 630 314 49 14 43 62 1394 10 1340
v/c Ratio 0.76 0.79 0.08 0.21 0.25 0.67 0.64 0.12 0.62
Control Delay 41.4 50.3 2.8 52.7 43.9 52.6 17.4 29.4 29.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.4 50.3 2.8 52.7 43.9 52.6 17.4 29.4 29.0
Queue Length 50th (ft) 193 193 0 10 26 49 393 5 311
Queue Length 95th (ft) #353 #445 m5 30 58 m#100 455 20 371
Internal Link Dist (ft) 504 150 1288 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 834 398 589 143 357 93 2195 84 2171
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.79 0.08 0.10 0.12 0.67 0.64 0.12 0.62

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Call at least two full working days

before you begin excavation.

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

In Maricopa County: (602) 263-1100

Arizona Blue Stake, Inc.
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GENERAL NOTES:

A. REFER TO SHEET SL201 FOR LIGHTING FIXTURE
SCHEDULE, CALCULATIONS LUMINAIRE SCHEDULE,
AND LIGHTING CALCULATION SUMMARY.

B. VERTICAL CALCULATION LEVELS ARE NOT SHOWN FOR
PUBLIC PEDESTRIAN WALKWAYS.

SHEET NOTES:

1. REFER TO LANDSCAPE DRAWINGS FOR EXACT
LOCATION OF LOW VOLTAGE TREE UP LIGHTING.
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Call at least two full working days

before you begin excavation.

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

In Maricopa County: (602) 263-1100

Arizona Blue Stake, Inc.
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GENERAL NOTES:

A. REFER TO SHEET SL201 FOR LIGHTING FIXTURE
SCHEDULE, CALCULATIONS LUMINAIRE SCHEDULE,
AND LIGHTING CALCULATION SUMMARY.

B. VERTICAL CALCULATION LEVELS ARE NOT SHOWN FOR
PUBLIC PEDESTRIAN WALKWAYS.

SHEET NOTES:

1. REFER TO LANDSCAPE DRAWINGS FOR EXACT
LOCATION OF LOW VOLTAGE TREE UP LIGHTING.
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Call at least two full working days

before you begin excavation.

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

In Maricopa County: (602) 263-1100

Arizona Blue Stake, Inc.
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GENERAL NOTES:

A. REFER TO SHEET SL201 FOR LIGHTING FIXTURE
SCHEDULE, CALCULATIONS LUMINAIRE SCHEDULE,
AND LIGHTING CALCULATION SUMMARY.

B. VERTICAL CALCULATION LEVELS ARE NOT SHOWN FOR
PUBLIC PEDESTRIAN WALKWAYS.

SHEET NOTES:

1. REFER TO LANDSCAPE DRAWINGS FOR EXACT
LOCATION OF LOW VOLTAGE TREE UP LIGHTING.
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Call at least two full working days

before you begin excavation.

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

In Maricopa County: (602) 263-1100

Arizona Blue Stake, Inc.
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LANDSCAPE UPLIGHT VERTICAL PHOTOMETRIC PLAN

GENERAL NOTES:

A. REFER TO SHEET SL201 FOR LIGHTING FIXTURE
SCHEDULE, CALCULATIONS LUMINAIRE SCHEDULE,
AND LIGHTING CALCULATION SUMMARY.

B. VERTICAL CALCULATION LEVELS ARE NOT SHOWN FOR
PUBLIC PEDESTRIAN WALKWAYS.

SHEET NOTES:

1. REFER TO LANDSCAPE DRAWINGS FOR EXACT
LOCATION OF LOW VOLTAGE TREE UP LIGHTING.
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SYMBOL

+ 3.09

HORIZONTAL LIGHTING CALCULATIONS
AVERAGE MAXIMUM

6.5

MINIMUM

0.0

AREA

VERTICAL LIGHTING CALCULATIONS
MAXIMUM

0.0

AREA

NOTES:
1. CALCULATION VALUES ARE IN FOOTCANDLES.
2. CALCULATIONS INCLUDE LANDSCAPE UPLIGHTING LUMINAIRES

ONLY.  EXTERIOR BUILDING LIGHTING NOT INCLUDED.
3. CALCULATION POINTS ARE TAKEN 6'-0" ABOVE GRADE ON THE

VERTICAL PLANE.
4. CALCULATION DOES NOT INCLUDE PEDESTRIAN LIGHT POLES.

LIGHTING FIXTURE SCHEDULE
ID DESCRIPTION MANUFACTURER CATALOG NO. LAMPS LOAD VOLTAGE MOUNTING COMMENTS

PT2

PT2S

PT5

S1

POST TOP LED, TYPE II DISTRIBUTION, DARK PLATINUM
FINISH
POST TOP LED, TYPE II DISTRIBUTION, DARK PLATINUM
FINISH WITH HOUSE SIDE SHIELD
POST TOP LED, TYPE V DISTRIBUTION, DARK PLATINUM
FINISH
LANDSCAPE UPLIGHT

INVUE

INVUE

INVUE

LUMIERE

MSA-E02-LED-E1-T2-DP-LCF

MSA-E02-LED-E1-T2-DP-LCF-HSS

MSA-E02-LED-E1-T5WQ-DP-LCF

203-8LED-3036-12

4000K LED'S

4000K LED'S

4000K LED'S

3000K LED

52

52

52

8

277

277

277

12

POST TOP ON 10' ROUND STRAIGHT POLE.

POST TOP ON 10' ROUND STRAIGHT POLE.

POST TOP ON 10' ROUND STRAIGHT POLE.

GROUND MOUNTING FINAL FINISH SELECTION TO BE
DETERMINED BY ARCHITECT

SYMBOL

+

CALCULATIONS LUMINAIRE SCHEDULE
SYMBOLS LABEL FILE LUMENS WATTSCATALOG NUMBER DESCRIPTION LAMP

PT5 MSA-E02-LED-E1-5WQ.IES 0.90MSA-E02-LED-E1-5WQ-DP-LCF 5,207 52

EATON LANDSCAPE
FLOOD

MOUNTING
HEIGHT

10'-0"4000K LED'S

B-U-G
RATING

B3-U0-G1

PT2 MSA-E02-LED-E1-T2.IES 0.90MSA-E02-LED-E1-T2-DP-LCF 4,920 52EATON MSA POST
TOP 10'-0"4000K LED'S B2-U0-G2

NOTES:
1. CALCULATION VALUES ARE IN FOOTCANDLES.
2. CALCULATIONS INCLUDE PUBLIC SIDEWALK LUMINAIRES AND TREE

UPLIGHTING.  EXTERIOR BUILDING LIGHTING NOT INCLUDED.
3. CALCULATION POINTS ARE TAKEN AT GRADE ON THE HORIZONTAL

PLANE.

MINIMUM

0.0

AVERAGE

0.0PROPERTY
LINE FOR
LANDSCAPE UP
LIGHTING

HORIZONTAL
LLF

VERTICAL
LLF

PT2S MSA-E02-LED-E1-SL2.IES 0.90MSA-E02-LED-E1-T2-DP-LCF-HSS 4891 52EATON MSA POST
TOP 10'-0"4000K LED'S B1-U0-G1

S1 203-SS-8LED3036-12-CS.IES 0.90203-8LED-3036-12-CS 351 8

EATON MSA POST
TOP

GROUND3000K LED'S

N/A

N/A

N/A

1.0

PUBLIC
SIDEWALK

+ 1.15 11.4 0.0PERIPHERY
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Call at least two full working days

before you begin excavation.

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

In Maricopa County: (602) 263-1100

Arizona Blue Stake, Inc.
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REFER TO SHEET PL102
FOR FIXTURE LOCATIONS.
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Call at least two full working days

before you begin excavation.

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

In Maricopa County: (602) 263-1100

Arizona Blue Stake, Inc.
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Call at least two full working days

before you begin excavation.

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

In Maricopa County: (602) 263-1100

Arizona Blue Stake, Inc.
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” ”

CITY OF SCOTTSDALE  FIRE DEPARTMENT REQUIREMENTS

KEYNOTES
20 GA. BACKING PLATE-PAINTED

3" DIA. STL. POST NO
HOLES-PAINTED.

ASPHALT PAVING.

CONC. FOOTING 1'-0" DIA X 4'-0"
DEPTH.
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Call at least two full working days

before you begin excavation.

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

In Maricopa County: (602) 263-1100

Arizona Blue Stake, Inc.
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Call at least two full working days

before you begin excavation.

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

In Maricopa County: (602) 263-1100

Arizona Blue Stake, Inc.
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Cardell Andrews

From: Brian Argo <brianargo@hotmail.com>

Sent: Monday, April 8, 2019 7:04 AM

To: Cardell Andrews

Cc: David Hess; Mark Niehoff

Subject: RE: [EXTERNAL]FW: RJ-250-SC 30 & 34

Attachments: Front Load Truck Dimensions .pdf; RO Truck dimensions 1.jpg; RO Truck dimensions 

2.jpg; RO TRUCK PICTURE.jpg

Good Morning Cardell, 
 
Here is the requested information about front load and roll off trucks dimensions. Also, I see that you’re thinking about a 
10yd. front load container. Unfortunlty, most haulers don’t carry a 10yd. it is always recommend the largest be an 8yd. 
due to the weight. If you have anymore questions please let me know. We hope to get the opportunity to give you all a 
proposal for the trash and recycle removal for this great new property. 
 
 
Best Regards, 
 

Brian Argo 
 
Arizona Roll Off Services | Green Depot  
830 E. Sherman Phoenix, AZ 85034 
Cell: 480.980.0820 
Email: brianargo@hotmail.com 

 
COMMERCIAL- FRONT LOAD| INDUSTRIAL- ROLL OFF HAULING|RECYCLE- GREEN DEPOT COMMERCIAL & INDUSTRIAL 
www.arizonarolloffservices.com 

 

From: Cardell Andrews <candrews@olsson.com> 
Sent: Friday, April 5, 2019 2:43:17 PM 
To: brianargo@hotmail.com 
Cc: David Hess 
Subject: FW: [EXTERNAL]FW: RJ-250-SC 30 & 34  

  

Brian, 
 
Looks like we are using both the 34 CY roll off (attached) for trash, and a 10 YD bin (below image) for recycle. If possible, 
can you send me the truck information we discussed for both vehicles? 
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 To:   Thomas B. Nelson 
 HCW, LLC 

   
From: Jamie Blakeman, PE, PTOE 
 
Job Number:   19.5002 
 
RE:   Caesars Republic  
 Traffic Impact & Mitigation Analysis 
 
 
 

 
Date:      August 14, 2019 
       

 
INTRODUCTION 
Lōkahi, LLC (Lōkahi) has prepared this document as an update to the original Traffic Impact 
and Mitigation Analysis (TI&MA) for Scottsdale Fashion Square dated May 9, 2017. This 
document includes the analysis for the proposed Caesars Republic development at the 
Scottsdale Fashion Square Mall located in Scottsdale, Arizona. The proposed Caesars Republic 
development is located on the southeast corner of Goldwater Boulevard and Highland Avenue. 
The objective of this Traffic Impact and Mitigation Analysis is to analyze the traffic related 
impacts of this proposed development to the adjacent roadway network. 
 
The proposed Caesars Republic will include a 265 room, 11-story hotel, with a 3,200 square foot 
restaurant. Additional amenities will be provided on site that are anticipated to be primarily 
utilized by the hotel guests, which include a 200 square foot coffee shop, 6,800 square foot 
ballroom, 2,000 square foot meeting space, and 5,000 square foot bar/lounge on the 7th floor. 
See Attachment A for the proposed site plan. 
 
The following are the six (6) intersections studied throughout this analysis:  
 

• Goldwater Boulevard and Camelback Road (1) 
• Goldwater Boulevard and Scottsdale Fashion (2) 
• Goldwater Boulevard and Highland Avenue (3) 
• Highland Avenue and Driveway (4) 
• Highland Avenue and Scottsdale Fashion/Optima Driveway (5) 
• Scottsdale Road and Highland Avenue (6) 

08/14/19
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HCW, LLC 
Caesars Republic  

TRIP GENERATION 
 
TRIP GENERATION - SCOTTSDALE FASHION SQUARE TI&MA, DATED MAY 9, 2017 
In the Scottsdale Fashion Square TI&MA, dated May 9, 2017, the southeast corner of Goldwater 
Boulevard and Highland Avenue was assumed to be a 400 unit condominium. The trip 
generation was calculated utilizing the Institute of Transportation Engineers (ITE) publication 
entitled Trip Generation, 9th Edition. The trip generation calculations also included internal trip 
capture due to the anticipated interaction between the proposed and existing uses. The total 
trips generated for the 400 unit condominium, including internal trip capture, is shown in Table 
1. 

 
Table 1 –Trip Generation – Previously Assumed for Parcel South of Highland Avenue 

 

 
 
TRIP GENERATION - CAESARS REPUBLIC 
Since the May 9, 2017 TI&MA, the ITE Trip Generation, 10th Edition was released. Therefore, the 
trip generation for the proposed Caesars Republic development was calculated utilizing this 10th 
Edition.  
 
The ITE rates and equations are based on studies that measured the trip generation 
characteristics for various types of land uses. The rates and equations are expressed in terms of 
trips per unit of land use type. This publication is considered to be the standard for the 
transportation engineering profession. 
 
The proposed Caesars Republic development includes the following uses: 
 

265 room Hotel      Land Use 310 - Hotel 
2,000 square foot Restaurant  Land Use 931 - Quality Restaurant 

 
As previously mentioned, additional amenities will be provided on site that are anticipated to be 
primarily utilized by the hotel guests. These uses include a 200 square foot coffee shop, a 6,800 
square foot ballroom, 2,000 square foot meeting space, and a 5,000 square foot bar/lounge on 
the 7th floor. 
 

Weekday
Total Total In Out Total In Out

230 400
Dwelling 

Units
2,149 156 27 129 126 84 41

2,149 156 27 129 126 84 41

Land Use ITE 
Code

Qty Unit
AM Peak Hour PM Peak Hour

Condominium/Townhouse/Apartment

TOTAL
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HCW, LLC 
Caesars Republic  

The total trip generation, including internal trip capture, for the proposed Caesars Republic 
development is shown in Table 2 below. Detailed trip generation calculations are provided in 
Attachment B.  
 

Table 2 –Trip Generation – Proposed Caesars Republic 
 

 
 
TRIP GENERATION COMPARISON 
A comparison between the trips generated by the 400 unit condominium, per the May 9, 2017 
SFS TI&MA, versus the proposed Caesars Republic development is shown in Table 3. 
 

Table 3 – Trip Generation Comparison (SFS TI&MA 5/9/2017 vs. Caesars Republic) 
 

 
 
Although the prior and proposed land uses are different, the weekday daily, and AM and PM 
peak hour trip generation are relatively similar. 

 
TRIP DISTRIBUTION AND TRIP ASSIGNMENT 
The trip distribution procedure determines the general pattern of travel for vehicles entering 
and leaving the proposed development. The trip distribution for the proposed Caesars Republic 
development was based on the existing traffic. See Figure 1 for the proposed trip distribution. 
See Figure 2 for proposed site traffic volumes for Caesars Republic. To keep consistent with the 
May 9, 2017 SFS TI&MA, the site volumes were also included for the buildout of the parcels to 
the west to Goldwater Boulevard, a 200 room hotel and a 240,000 square foot office. See 
Figure 3 for the site traffic volumes for these additional developments. 
 
  

Weekday
Total Total In Out Total In Out

310 265 Rooms 2,565 127 75 52 97 50 48

931 3.2 1000 SF GLA 268 0 0 0 13 9 4

2,833 127 75 52 110 59 52

Unit
AM Peak Hour PM Peak Hour

Hotel

Quality Restaurant

Land Use ITE 
Code

Qty

TOTAL

Weekday
Total Total In Out Total In Out

2,149 156 27 129 126 84 41

2,833 127 75 52 110 59 52

684 -29 48 -77 -15 -26 11Difference

SFS TI&MA Dated May 9, 2017

Caesars Republic

PM Peak HourAM Peak Hour
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FIGURE 2  SITE TRAFFIC VOLUMES
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FIGURE 3  PROPOSED HOTEL/OFFICE
SITE TRAFFIC VOLUMES

Intersection

Average Daily Traffic Volumes

14 (7)

47 (137)

4 (7)

51 (144)

11
1 (

58
)

25 (142)

19
5 

(4
5)

51 (144)

8 
(5

)

14 (7)

6 
(2

)

51
 (1

44
)

<ADT>
54 (24)

10 (7)

1 (
9)

11
 (6

4)
13

 (6
9)

47
 (2

7)

Legend

Ariz
ona C

an
al

68
th

 S
t

Chaparral Rd

Camelback Rd

Highland Ave

Sc
ot

ts
da

le
 R

d

Go
ld

w
at

er
 B

lv
d

Go
ld

w
at

er
 B

lvd

Highland Ave
Highland Ave

Sc
ot

ts
da

le
 R

d
Sc

ot
ts

da
le

 R
d

Highland Ave
Highland Ave

Sc
ot

ts
da

le
Fa

sh
io

n

Highland Ave
Highland Ave

Go
ld

w
at

er
 B

lv
d

Go
ld

w
at

er
 B

lv
d

Scottsdale
Fashion

Scottsdale
Fashion

O
pt

im
a

D
riv

ew
ay

<1
00

>
<7

00
>

<700>

<400>
<WB 200>

<EB 200>
<100>

<WB 50>

<EB 50>

<800>
<WB 100>

<EB 700>

<S
B 

10
0>

<1
50

>
<N

B 
50

><S
B 

40
0>

<8
00

>
<N

B 
40

0>

G
ol

dw
at

er
Bl

vd

Camelback Rd
Camelback Rd

G
ol

dw
at

er
 B

lv
d

G
ol

dw
at

er
 B

lv
d

2

Proposed Hotel/Office Site Peak Hour Traffic VolumesAM (PM)

18
1 (

38
)

lcastro
Date



   

  

   

7 
 

 

HCW, LLC 
Caesars Republic  

EXISTING CONDITIONS 
 
EXISTING TRAFFIC VOLUMES  
The existing traffic volumes collected on Tuesday, October 6, 2015, and Wednesday, February 
15, 2017 as part of the May 9, 2017 SFS TI&MA is shown in Figure 4. 
 
EXISTING CAPACITY ANALYSIS 
As reported in the May 9, 2017 SFS TI&MA, the existing capacity analysis was completed using 
the methodology presented in the 2010 Highway Capacity Manual. The analysis was completed 
using the traffic software, Synchro Version 9.0. The signal timing was provided by the City of 
Scottsdale. See Attachment C for the existing signal timing as provided in the May 9, 2017 SFS 
TI&MA.  
 
The existing capacity analysis as reported in the May 9, 2017 SFS TI&MA is shown in Figure 5. 
The detailed capacity analysis sheets as provided in the May 9, 2017 SFS TI&MA can be found in 
Attachment D. 
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*Average Daily Traffic Volume from the City of Scottsdale
2014 Average Daily Segment Traffic Volumes map.
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FIGURE 4  EXISTING TRAFFIC VOLUMES
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FIGURE 5  EXISTING CAPACITY ANALYSIS
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YEAR 2020 CONDITIONS 
 
YEAR 2020 BACKGROUND TRAFFIC VOLUMES  
The proposed Caesars Republic development is scheduled to be completed by the end of 2020, 
which corresponds to the 5 year analysis included in the May 9, 2017 SFS TI&MA. Therefore, 
shown in Figure 6 are the 5 year background traffic volumes as shown in the May 9, 2017 SFS 
TI&MA, which corresponds to the year 2020 background traffic volumes for the proposed 
Caesars Republic. 
 
YEAR 2020 NO BUILD CAPACITY ANALYSIS 
The results of the 5 year background capacity analysis as shown in the May 9, 2017 SFS TI&MA, 
which corresponds to the year 2020 no build capacity analysis is shown in Figure 7. The detailed 
capacity analysis sheets as provided in the May 9, 2017 SFS TI&MA can be found in Attachment 
E. 
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FIGURE 6  YEAR 2020 NO BUILD TRAFFIC VOLUMES
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FIGURE 7  YEAR 2020 NO BUILD CAPACITY ANALYSIS
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YEAR 2020 BUILD TRAFFIC VOLUMES 
The year 2020 build traffic volumes include the proposed Caesars Republic site traffic volumes, 
shown in Figure 2 and the additional development site traffic volumes shown in Figure 3 are 
added to the year 2020 background traffic volumes shown in Figure 6. See Figure 8 for the year 
2020 build traffic volumes.  
 
YEAR 2020 BUILD CAPACITY ANALYSIS 
The year 2020 build capacity analysis was completed using the methodology presented in the 
2010 Highway Capacity Manual. The analysis was completed using the traffic software, Synchro 
Version 10.3. The signal timing splits were optimized to match future traffic volumes. The 
recently revised City of Scottsdale Design Standards and Policies Manual recommends using a 
PHF of 0.92, but in order to stay consistent with the previously completed report a PHF of 0.9 
was assumed. 
 
The following improvements and mitigation measures were included in the year 2020 build 
analysis: 
 

Goldwater Boulevard and Camelback Road (1) – Signalized 
An overlap phase was included for the southbound right turn movement. 
 
Goldwater Boulevard and Fashion Square (2) – Signalized 
The lane configuration for the eastbound approach at the intersection of Goldwater 
Boulevard and Fashion Square was modified to provide a dedicated left turn lane and a 
shared through-right turn lane. There is more than adequate width to provide the 
separation of these movements with signing and pavement marking modifications. 
Additionally, the signal cycle length was reduced to 60 seconds. 
 
Scottsdale Road and Highland Avenue (6) – Signalized 
Although the stipulation requires the build out of a third eastbound left turn lane, 
alternative geometrics and lane configurations were considered to determine whether 
an interim condition could provide adequate levels of service. For this intersection, 
modifying the eastbound approach to provide two dedicated left turn lanes, a shared 
left-through lane and a dedicated right turn lane. 
 

The results of the year 2020 build capacity analysis are shown in Figure 9. The detailed capacity 
analysis sheets can be found in Attachment F. 
 
With the build out of the proposed Caesars Republic, all movements operate at a LOS D or 
better, or are maintained at the year 2020 no build level of service, with the exception of the 
following locations: 
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Highland Avenue and Scottsdale Fashion/Optima Driveway (5) – Stop Controlled 

• NB left turn movement during the PM peak hour operates at LOS E. It is not 
uncommon for stop controlled driveways to experience greater delays during 
peak hours. Often drivers will opt to turn right or find alternative routes and 
accesses to avoid the left turn movements at stop controlled intersections during 
peak hours. 

 
Scottsdale Road and Highland Avenue (6) – Signalized 

• WB shared through-right turn movement during the AM peak hour operates at 
LOS E (2 through and 7 right turning vehicles) 
 
With a 120 second cycle length, the delay experienced by these movements can 
be partially due to the cycle length. For a LOS E, the delay is between 55 and 80 
seconds per vehicle. Should vehicles arrive just missing the green time for that 
movement, drivers would wait the remainder of the cycle before receiving the 
green light.  
 
With the anticipated traffic volumes for these movements, a maximum of 7 
vehicles reported in the peak hour, it is anticipated that all vehicles will clear the 
intersection during a single cycle 
 

• EB shared left-through movement during the AM peak hour operates at LOS E (7 
through vehicles) 
 
The delay for this movement is also similar to the WB shared through-right turn 
detailed above. 
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FIGURE 8  YEAR 2020 BUILD TRAFFIC VOLUMES
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FIGURE 9  YEAR 2020 BUILD CAPACITY ANALYSIS
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STIPULATIONS 
As part of the Scottsdale Fashion Square Mall Zoning Application Case Number 25-ZN-2015 & 1-II-
2016, stipulations were established including transportation related stipulations. See 
Attachment G for City of Scottsdale Ordinance No. 4299. 
 
The proposed Caesars Republic development is located within “Parcel B” shown on Exhibit A to 
Exhibit 1 in the recorded stipulations. The following are the transportation stipulations related 
to the proposed Caesars Republic development: 
 

• 12. TRAFFIC IMPACT STUDY. As determined by the Transportation Director, or designee, 
with a Development Review Board application for a new or expanded building, the 
property owner shall submit an updated traffic impact study to address the new 
development. The owner shall obtain approval of the study from the Transportation 
Director, or designee, prior to the Development Review Board hearing for the related 
new building, or building expansion. The owner shall be responsible for any 
infrastructure improvements identified by the updated traffic impact study(ies) that are 
the result of the traffic generated by new or expanded buildings on the site. 

 
This report fulfills this stipulation for the proposed Caesars Republic development. 

  
• 13.a.1. The property owner shall construct a continuous minimum eight (8) foot wide 

sidewalk, separated from the back of curb where feasible, as determined by 
Transportation Director, or designee, on the east side of North Goldwater Boulevard, 
from the intersection of East Via Soleri Drive and North Goldwater Boulevard to the 
intersection of East Highland Avenue and North Goldwater Boulevard, prior to obtaining 
a Certificate-of-Occupancy for any new building within the area identified as Parcel A or 
B on Exhibit A to Exhibit 1. 
 
This sidewalk requirement appears to be triggered with the proposed Caesars Republic 
development. 
 

• 13.a.3. The property owner shall construct a continuous minimum eight (8) foot wide 
sidewalk, separated from the back of curb on the south side of East Highland Avenue, 
from the intersection of East Highland Avenue and North Goldwater 
Boulevard to the intersection of East Highland Avenue and North Scottsdale Road, prior 
to obtaining a Certificate-of-Occupancy for any new site building in that area identified 
as Parcel B on Exhibit A to Exhibit 1. 
 
This sidewalk requirement appears to be triggered with the proposed Caesars Republic 
development. 
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• 13.a.4. The property owner shall construct a continuous minimum eight (8) foot wide 

sidewalk, separated from the back of curb on the west side of North Scottsdale  
Road, from the intersection of East Highland Avenue and North Scottsdale Road  to the 
intersection of East Fashion Square Drive and North Scottsdale Road, prior to obtaining 
a Certificate-of-Occupancy for any new site building in that area identified as Parcel A or 
B on Exhibit A to Exhibit 1. 
 
This sidewalk requirement appears to be triggered with the proposed Caesars Republic 
development. 

 
• 13.a.8. Prior to the issuance of a building permit for a new or expanded building, the 

property owner shall submit plans and obtain approval to concurrently construct all 
street and pedestrian improvements supported by the updated traffic impact study that 
corresponds with the new or expanded building, and approved by the Transportation 
Director, or designee. 
 
This report provides street improvement recommendations. 
 

• 13.a.9. Prior to the issuance of a building permit for a new or expanded building, the 
property owner shall submit plans and obtain approval to concurrently modify any 
existing traffic signals and equipment supported by the updated traffic impact study 
approved by the Transportation Director, or designee that to address the new 
development associated with the requested building permit.  

 
This report provides traffic signal improvement recommendations. 

  
• 14.a. The property owner shall design and construct a third eastbound lane on Highland 

Avenue, beginning just east of Goldwater Boulevard and terminating as a third 
eastbound left-turn lane at Scottsdale Road, prior to any certification of occupancy for a 
combined total building area exceeding 75,000 square feet in new or expanded building 
south of East Highland Avenue between North Scottsdale Road and North Goldwater 
Boulevard within the area identifies as Parcel B on Exhibit A to Exhibit 1. 
 
The proposed Caesars Republic development will be 246,913 square feet in new 
building and therefore appears to trigger the third eastbound lane on Highland 
Avenue.  
 
However, based on the year 2020 build analysis with the build out of the proposed 

Caesars Republic, acceptable levels of service can be provided with modifying the west 
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leg to accommodate dual left turn lanes, a shared left-through lane, and a dedicated right 

turn lane. This will improvement will require pavement marking, signing, and traffic 

signal modifications. 
 

• 14.b. The property owner shall design and construct intersection modifications to 
provide separate eastbound left-turn lane and shared through-right-turn lane at the East 
Scottsdale Fashion Square and North Goldwater Boulevard intersection, prior to any 
certificate of occupancy for any new building south of East Highland Avenue between 
North Scottsdale Road and North Goldwater Boulevard, within the area identified as 
Parcel B on Exhibit A to Exhibit 1. 

 
This lane configuration appears to be triggered with the proposed Caesars Republic 
development and is shown as part of the year 2020 build analysis. There is more than 
adequate width to provide the separation of these movements with signing and 
pavement marking modifications. 
 

• 14.c. The property owner shall contract with a traffic engineering consultant to conduct 
a study of the East Highland Avenue and North Goldwater Boulevard intersection prior 
to any certificate of occupancy for any new or expanded building within the area 
identified as Parcel B on Exhibit A to Exhibit 1. The study shall recommend intersection 
improvements to improve the safety and convenience for the westbound left-turn 
movement, improve intersection sight distance, and reduce speeding on North 
Goldwater Boulevard. The study shall not include any options that consider a connection 
to the existing East Highland Avenue west of North Goldwater Boulevard. The property 
owner shall not be obligated for any costs and/or improvement associated with the 
study that exceed $50,000, and the final study shall be submitted to the City of 
Scottsdale for review and approval. 
 
A traffic study of the East Highland Avenue and North Goldwater Boulevard 
intersection appears to be triggered with the proposed Caesars Republic development.  
 

• 14.d. If directed by the Transportation Director based upon future traffic analysis, the 
property owner shall design and construct an additional left-turn lane on East Camelback 
Road at the North Goldwater Boulevard signalized intersection. The timing of the 
improvements shall be based upon the need as determined by the traffic analysis tied to 
proposed new building or building expansion on the site. The property owner shall be 
responsible for all necessary street reconstruction, pavement marking modifications, 
and signal equipment modification to accomplish the addition of the eastbound left-turn 
lane. 
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HCW, LLC 
Caesars Republic  

The construction of an additional dedicated left turn lane does not appear to be necessary 

at this time. Based on the year 2020 build analysis with the build out of the proposed 

Caesars Republic, acceptable levels of service can be provided with modifying the west 

leg to accommodate dual left turn lanes, a shared left-through lane, and a dedicated right 

turn lane. This will improvement will require pavement marking, signing, and traffic 

signal modifications.  
 

• 15.e. There shall be an east/west driveway maintained through the site from North  
Goldwater Boulevard to North Scottsdale Road in or near the area identified as Parcel B 
on Exhibit A to Exhibit 1. The alignment of such driveway shall be determined at the time 
of the applicable Development Review Board application.  

 
The proposed Caesars Republic development maintains the existing east/west 
driveway. 
 

• 16.b. The developer shall design and construct a pedestrian hybrid beacon on Highland 
Avenue between Scottsdale Road and Goldwater Boulevard prior to any certificate of 
occupancy for any new buildings within the area identified as Parcel B on Exhibit A to 
Exhibit 1. Adequate stopping sight distance for drivers on Goldwater Boulevard/Highland 
Avenue must be provided with the design. This requirement shall not be in effect if a 
traffic signal is determined to be warranted and approved prior to the construction of 
the pedestrian hybrid beacon. If a traffic signal is determined to be warranted by the 
Transportation Director at this intersection in the future, the pedestrian hybrid beacon 
shall be replaced by the full traffic signal.  
 
This pedestrian hybrid beacon installation appears to be triggered with the proposed 
Caesars Republic development. 
 

• 16.c. Prior to the certificate of occupancy for any new buildings within the area identified 
as Parcel B on Exhibit A to Exhibit 1, the property owner shall explore a grade separated 
pedestrian crossing between the building or parking structure and the existing Optima 
residential development on the north side of East Highland Avenue. 

 
The exploration of a grade separated pedestrian crossing appears to be triggered with 
the proposed Caesars Republic development. 
 

• 17.b. The property owner shall design and construct transit stop improvements on North 
Scottsdale Road south of East Highland Avenue, prior to any certificate of occupancy for 
any new buildings within the area identified as Parcel B on Exhibit A to Exhibit 1. The 
transit stop improvements shall consist of a shelter, trash can, bench, and bike rack. The 
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HCW, LLC 
Caesars Republic  

design and location of the transit stop shall be approved by the Transportation 
Department Director or designee. 

 
Transit stop improvements on North Scottsdale Road south of East Highland Avenue 
appears to be triggered with the proposed Caesars Republic development. 
 

• 18.a. Prior to issuance of Certificate of Occupancy for any new building within the area 
identified as Parcel B on Exhibit A to Exhibit 1, the property owner shall install pole 
mounted pedestrian street lights along the East Highland Avenue street frontage, 
between North Scottsdale Road and North Goldwater Boulevard, as approved by the 
Development Review Board. 
 
Pedestrian lighting installation along East Highland Avenue appears to be triggered 
with the proposed Caesars Republic development. 
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SUMMARY 
 
This report is an update to the originally recorded Traffic Impact and Mitigation Analysis for 
Scottsdale Fashion Square, dated May 9, 2017, which assumed a 400 unit condominium 
development on the southeast corner of Goldwater Boulevard and Highland Avenue. This 
report replaces the residential development with the proposed Caesars Republic development, 
which is a 265 room, 11 story hotel, with a 3,200 square foot restaurant. Additional amenities 
will be provided on site that are anticipated to be primarily utilized by the hotel guests, which 
include a 200 square foot coffee shop, 6,800 square foot ballroom, 2,000 square foot meeting 
space, and 5,000 square foot bar/lounge on the 7th floor. 
 

  
 
Although the prior and proposed land uses are different, the weekday daily, and AM and PM 
peak hour trip generation is relatively similar.  
 
The following improvements and mitigation measures were included in the year 2020 build 
analysis: 
 

Goldwater Boulevard and Camelback Road (1) – Signalized 
An overlap phase was included for the southbound right turn movement. 
 
Goldwater Boulevard and Fashion Square (2) – Signalized 
The lane configuration for the eastbound approach at the intersection of Goldwater 
Boulevard and Fashion Square was modified to provide a dedicated left turn lane and a 
shared through-right turn lane. There is more than adequate width to provide the 
separation of these movements with signing and pavement marking modifications. 
Additionally, the signal cycle length was reduced to 60 seconds. 
 
Scottsdale Road and Highland Avenue (6) – Signalized 
Although the stipulation requires the build out of a third eastbound left turn lane, 
alternative geometrics and lane configurations were considered to determine whether 
an interim condition could provide adequate levels of service. For this intersection, 
modifying the eastbound approach to provide two dedicated left turn lanes, a shared 
left-through lane and a dedicated right turn lane. 

Weekday
Total Total In Out Total In Out

2,149 156 27 129 126 84 41

2,833 127 75 52 110 59 52

684 -29 48 -77 -15 -26 11Difference

SFS TI&MA Dated May 9, 2017

Caesars Republic

PM Peak HourAM Peak Hour
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Caesars Republic  

 
These improvements are recommended with the build out of the proposed Caesars Republic 
development. 
 
As part of the Scottsdale Fashion Square Mall Zoning Application Case Number 25-ZN-2015 & 1-II-
2016, stipulations were established including transportation related stipulations. A number of 
these stipulations appear to be triggered with the proposed Caesars Republic developments, 
including but not limited to, sidewalk improvements, street improvements, pedestrian 
improvements, required traffic studies, installation of a pedestrian hybrid beacon, transit stop 
improvements, and pedestrian lighting installation.  
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ATTACHMENT A – CAESARS REPUBLIC SITE 
PLAN 

 

lcastro
Date



lcastro
Date



   

  

B  
                   

  

   

HCW, LLC 
Caesars Republic  

ATTACHMENT B – TRIP GENERATION  
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Scottsdale Fashion Square Completed: SS 8/13/219

HCW, LLC Checked: GT 8/13/219

Trip Generation Calculations - Ceasars Republic

310 Hotel

Rate % In % Out Rate % In % Out Rate % In % Out Total In Out Total In Out Total In Out

310 265 Rooms 8.36 50% 50% 0.47 59% 41% 0.6 51% 49% 2,215 1108 1107 125 74 51 159 81 78 Average

310 265 Rooms 5.31 50% 50% 0.20 59% 41% 0.26 51% 49% 1,407 704 703 53 31 22 69 35 34 Minimum

310 265 Rooms 9.53 50% 50% 0.84 59% 41% 1.06 51% 49% 2,525 1263 1262 223 132 91 281 143 138 Maximum

Equation % In % Out Equation % In % Out Equation % In % Out Total In Out Total In Out Total In Out

310 265 Rooms T=11.29(X)-426.97 50% 50% T=0.50(X)-5.34 59% 41% T=0.75(X)-26.02 51% 49% 2,565 1,283 1,282 127 75 52 173 88 85 Equation

1.86 0.14 0.22
6 25 28

146 178 183
0.92 0.85 0.80

931 Quality Restaurant

Rate % In % Out Rate % In % Out Rate % In % Out Total In Out Total In Out Total In Out

931 3.2
1000 SF 

GLA
83.84 50% 50% 0.73 N/A N/A 7.80 67% 33% 268 134 134 0 0 0 25 17 8 Average

931 3.2
1000 SF 

GLA
33.45 50% 50% 0.25 N/A N/A 2.62 67% 33% 107 54 53 0 0 0 8 5 3 Minimum

931 3.2
1000 SF 

GLA
139.93 50% 50% 1.60 N/A N/A 18.68 67% 33% 448 224 224 0 0 0 60 40 20 Maximum

Equation % In % Out Equation % In % Out Equation % In % Out Total In Out Total In Out Total In Out

931 3.2
1000 SF 

GLA
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Equation

40.01 0.42 4.49
10 7 19
9 10 9

N/A N/A N/A

2833 1417 1416 127 75 52 198 105 93

Weekday AM Peak Hour

Hotel

Land Use ITE Code Qty Unit

PM Peak Hour Weekday AM Peak Hour PM Peak Hour

PM Peak Hour Weekday AM Peak Hour PM Peak Hour

New Trip Gen

Hotel

Hotel

Land Use ITE Code Qty Unit
Weekday AM Peak Hour

Number of Studies
Average Size

R2

Hotel

Hotel

Standard Deviation

PM Peak Hour

Quality Restaurant

Quality Restaurant

Land Use ITE Code Qty Unit
Weekday AM Peak Hour PM Peak Hour Weekday AM Peak Hour

AM Peak Hour PM Peak Hour Weekday AM Peak Hour

R2

Unit
Weekday PM Peak Hour

Quality Restaurant

Quality Restaurant

Land Use ITE Code Qty

Quality Restaurant

Standard Deviation
Number of Studies

Average Size
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Scottsdale Fashion Square Completed: SAS 8/13/219

HCW, LLC Checked: GT 8/13/219

Trip Generation Calculations - Ceasars Republic

PASS-BY

ENTER EXIT TOTAL
Origin 
FROM Destin TO TOTAL Rate   % ENTER EXIT TOTAL ENTER EXIT TOTAL

Origin 
FROM Destin TO TOTAL Rate   % ENTER EXIT TOTAL Rate   % ENTER EXIT TOTAL

200     63            43           106           62 -          0 0% 63             43             106            61             59             120          52           448             52 44% 34             33             68              0% 34             33             68              

240,000            262          36           298           241 19 19 6% 245           34             279            49             241           290          13           809             13 4% 47             230           278            0% 47             230           278            

265 75            52           127           74 0 0 0% 75             52             127            88             85             173          76           448             76 44% 50             48             97              0% 50             48             97              

3,200                -           -          -            0 240 0 0% -            -            -             17             8               25            12           779             12 47% 9               4               14              0% 9               4               14              

600,000            655          90           745           603 19 19 3% 638           87             726            123           603           726          32           858             32 4% 118           576           694            0% 118           576           694            

30,000              5              3             9               0% 5               3               9                21             23             43            0% 21             23             43              34% 14             15             29              

60,000              11            6             17             0% 11             6               17              41             45             86            0% 41             45             86              34% 27             30             57              

200,000            35            22           57             0% 35             22             57              138           150           288          0% 138           150           288            34% 91             99             190            

30,000              33            4             37             30 19 19 52% 16             2               18              6               30             36            2             858             2 4% 6               29             35              0% 6               29             35              

2,086,445         617          378         995           0% 2,202       2,385        4,587       0% 34% 1,453       1,574       3,027        

1,139       256         1,395        1,088        249           1,338         545           1,244        1,789       464           1,138       1,603        396           1,064       1,461        

96% 90% 82%

Land Use Pairs AM PM Land Use Pairs AM PM

From Office To Restaurant 63% 4% To Office From Restaurant 14% 30%
To Retail 28% 20% From Retail 4% 31%
To Residential 1% 2% From Residential 3% 57%
To Hotel 0% 0% From Hotel 3% 0%

From Residential To Office 2% 4% To Residential From Office 0% 4%
To Retail 1% 42% From Retail 2% 46%
To Restaurant 20% 21% From Restaurant 5% 16%
To Hotel 0% 3% From Hotel 0% 0%

From Hotel To Office 75% 0% To Hotel From Office 0% 0%
To Retail 14% 16% From Retail 0% 17%
To Residential 0% 2% From Residential 0% 12%
To Restaurant 9% 68% From Restaurant 4% 71%

From Restaurant To Office 31% 3% To Restaurant From Office 23% 2%
To Retail 14% 41% From Retail 50% 29%
To Residential 4% 18% From Residential 20% 14%
To Hotel 3% 7% From Hotel 6% 5%

After Internal Capture After Internal Capture After Pass-By

LAND USE SF DU

BEFORE REDUCTION                                 
AM PEAK HR ADJ STREET Internal Capture Calcs AM REDUCED

BEFORE REDUCTION                                  
PM PEAK HR ADJ STREET Internal Capture Calcs PM REDUCED PM REDUCED

General Office Building

CAESARS REPUBLIC (HOTEL)

General Office Building

Shopping Center

Shopping Center

Shopping Center

Hotel

For Trip Origins, Table 6.1  ITE Trip Generation Handbook, 3rd Edition For Trip Origins, Table 6.2  ITE Trip Generation Handbook, 3rd Edition

CAESARS REPUBLIC (RESTUARANT)

General Office Building

Existing Shopping Center

TOTAL
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Scottsdale Fashion Square Completed: SAS 8/13/219

Macerich Checked: GT 8/13/219

Trip Generation Calculations - Ceasars Republic

South of Highland - From FINAL Scottsdale Fashion Report May 9, 2017 (ITE Trip Generation, 9th Edition)

Equation/Rate % In % Out Equation/Rate % In % Out Equation/Rate % In % Out Total In Out Total In Out Total In Out

230 400
Dwelling 

Units
Ln(T)=0.87Ln(X)+2.46 50% 50% Ln(T)=0.80Ln(X)+0.26 17% 83% Ln(T)=0.82Ln(X)+0.32 67% 33% 2,149 1,075 1,074 156 27 129 126 84 41

2,149 1,075 1,074 156 27 129 126 84 41

South of Highland - HCW Proposal November 5, 2018 (ITE Trip Generation, 10th Edition)

Equation/Rate % In % Out Equation/Rate % In % Out Equation/Rate % In % Out Total In Out Total In Out Total In Out

310 265 Rooms T=11.29(X)-426.97 50% 50% T=0.50(X)-5.34 59% 41% T=0.75(X)-26.02 51% 49% 2,565 1,283 1,282 127 75 52 97 50 48

931 3.2
1000 SF 

GLA
83.84 50% 50% 0.73 N/A N/A 7.80 67% 33% 268 134 134 0 0 0 13 9 4

2,833 1,417 1,416 127 75 52 110 59 52

Weekday AM Peak Hour PM Peak Hour

Hotel

New Trip Gen

Quality Restaurant

Land Use ITE Code Qty Unit
Weekday AM Peak Hour PM Peak Hour

Weekday AM Peak Hour PM Peak Hour

Condominium/Townhouse/Apartment

Trip Gen

Land Use ITE Code Qty Unit
Weekday AM Peak Hour PM Peak Hour
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ATTACHMENT C – 5/9/17 SFS TI&MA 
EXISTING SIGNAL TIMING  
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DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 4 9 10 11 12 13 14 15 16
MOVEMENT NST NSL EWT EWL
NOTES
MIN GRN 8 4 10 4

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 7 33

WALK2

WLK MAX
PED CLR/FDW 23 17
PD CLR2
PC MAX
PED CO
VEH EXT 2 1 1 1
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 30 25 70 25 -7 -4 -6 -4 0 0 0 0
MAX 2 60 50 90 50 -7 -4 -6 -4 0 0 0 0
MAX 3
DYM MAX
DYM STP
YELLOW 4.2 3 4.2 3
RED CLR 2.8 1 1.8 1
RED MAX
RED RVT 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

:

2
##

1

68th  ST.   &   CAMELBACK

1

$$

2

9

4

3.0

#
#
#

4

:

1011.0

:

F.D.W.
LEFT TURN 

STANDARD

E/WN/S

2.8

4.2

3

COMMUNICATIONS 

MM-1-5-1

PHASE

23 172.17. 10.56

1.8

4.2

3/10/2010

56

17

YELLOW

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

3

#
#
#

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 
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PH1 2 3 4
CLEARANCES FDW 23 0 17 0

YELLOW 4.2 3.0 4.2 3.0
ALL RED 2.8 1.0 1.8 1.0

1

1 R1 1 2 2 :9 3 1 4 =>

R2

NST NSL EWT EWL

PLAN # 1 0 0 - 7 4 . 2 2 . 8 - 4 . 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 NB
8/30/2001 SPLIT

COORD
RECALLS (V, P, Mx)

0630-0900 GREEN -7 -4 -6 -4 SB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 2 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS
3/30/2009 SPLIT

COORD
RECALLS (V, P, Mx)

GREEN -7 -4 -6 -4 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 3 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB
3/30/2009 SPLIT

COORD
RECALLS (V, P, Mx)

GREEN -7 -4 -6 -4 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

8

3 . 0

B.O.G.  

OFFSET

DIR 

CODE

COORD 

DIR 

120
0

OPERATIVE TIMES ACTUAL 

CYCLE

OPERATIVE TIMES ACTUAL 

CYCLE

0

0
OPERATIVE TIMES ACTUAL 

CYCLE

ACTION PLAN # GREEN         

w/o WALK 

MOVEMENTS LEFT

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 

GREEN

PROGRESSION VALUES

56

SECTION #

101

TIMING PLAN # WALK  & 

GREEN

68th  ST.   &   CAMELBACK

0.0

0.0 0.0

0.0

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0

SEQUENCE

7

0.0 0.0 0 0

0 0 0 0

1 . 0 0 0

5 6

5 6 7 8
0

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

MM-3-3 
MORNING 

SPLIT 
 PATTERNS 

MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS 

COORDINATOR PATTERNS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

N/S E/W 

5 

4 

6 

1 

2 

3 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

MM-3-2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 

RING 1 
RING 2 
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PH1 2 3 4
CLEARANCES FDW 23 0 17 0

YELLOW 4.2 3.0 4.2 3.0
ALL RED 2.8 1.0 1.8 1.0

56

SECTION #

101

68th  ST.   &   CAMELBACK

0.0

0.0 0.0

0.0

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0
5 6 7 8

0
MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

COORDINATOR PATTERNS 

N/S E/W 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

1

1 R1 1 2 2 :9 3 1 4 =>

R2

NST NSL EWT EWL

PLAN # 4 0 0 - 7 4 . 2 2 . 8 - 4 . 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 NB
8/30/2001 SPLIT

COORD
RECALLS (V, P, Mx)

0900-1530 GREEN -7 -4 -6 -4 SB
1830-2100 0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 5 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS
3/30/2009 SPLIT

COORD
RECALLS (V, P, Mx)

as needed GREEN -7 -4 -6 -4 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 6 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB
3/30/2009 SPLIT

COORD
RECALLS (V, P, Mx)

as needed GREEN -7 -4 -6 -4 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

TIMING PLAN WALK  & 

GREEN

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 

GREEN

ACTION PLAN GREEN     

w/o WALK 

MOVEMENTS

PROGRESSION VALUES

DIR 

CODE

COORD 

DIR 

B.O.G.  

OFFSET

LEFT

0
OPERATIVE TIMES ACTUAL 

CYCLE

7 85

0ACTUAL 

CYCLE
OPERATIVE TIMES

0
OPERATIVE TIMES ACTUAL 

CYCLE

SEQUENCE

3 . 0 1 . 0 0 0

6

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

MM-3-3 
MID-DAY 

SPLIT 
 PATTERNS 

HYPERLINKS 
TO MID-DAY 
TIME-SPACE 

DIAGRAMS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

5 

4 

6 

N/S E/W 

1 

2 

3 

MM-3-2 

RING 1 
RING 2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 
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PH1 2 3 4
CLEARANCES FDW 23 0 17 0

YELLOW 4.2 3.0 4.2 3.0
ALL RED 2.8 1.0 1.8 1.0

56

SECTION #

101

68th  ST.   &   CAMELBACK

0.0

0.0 0.0

0.0

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0
5 6 7 8

0
MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

COORDINATOR PATTERNS 

N/S E/W 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

1

1 R1 1 2 2 :9 3 1 4 =>

R2

NST NSL EWT EWL

PLAN # 7 0 0 - 7 4 . 2 2 . 8 - 4 . 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 NB
8/30/2001 SPLIT

COORD
RECALLS (V, P, Mx)

1530-1830 GREEN -7 -4 -6 -4 SB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 8 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS
SPLIT

COORD
RECALLS (V, P, Mx)

GREEN -7 -4 -6 -4 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 9 0 0 -7 4.2 2.8 -4.0 3.0 1.0 0 0 -6 4.2 1.8 -4 3 1.0

DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB
SPLIT

COORD
RECALLS (V, P, Mx)

GREEN -7 -4 -6 -4 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

5 6 7 8

TIMING PLAN WALK  & 

GREEN

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 

GREEN

ACTION PLAN

MOVEMENTS

GREEN     

w/o WALK 

LEFT

PROGRESSION VALUES

DIR 

CODE

COORD 

DIR 

B.O.G.  

OFFSET

0
OPERATIVE TIMES ACTUAL 

CYCLE

0ACTUAL 

CYCLE
OPERATIVE TIMES

120
0

OPERATIVE TIMES ACTUAL 

CYCLE

SEQUENCE

3 . 0 1 . 0 0 0

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

0 0 0 0
0.0 0.0 0 0

MM-3-3 
EVENING 

SPLIT 
 PATTERNS 

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

5 

4 

6 

1 

2 

3 

N/S E/W 

MM-3-2 

RING 1 
RING 2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 
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DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 4 5 6 9 10 11 12 13 14 15 16
MOVEMENT NBT SBL EWT EWL SBT NBL
NOTES PROT perm/PROT PROT
MIN GRN 10 4 10 4 10 4

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 8 7 8

WALK2

WLK MAX
PED CLR/FDW 22 23 22
PD CLR2
PC MAX
PED CO
VEH EXT 2 1 1 3 1
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 50 15 45 15 50 15 46 15 43 15 46 15 49 19
MAX 2 60 50 60 45 60 50 56 45 57 42 56 45 63 46
MAX 3
DYM MAX
DYM STP
YELLOW 3.6 3 3.6 3 3.6 3
RED CLR 2.4 1 2.4 1 2.4 1
RED MAX
RED RVT 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

1.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

$$$

2

9 9

4

3.0

#
#
#

4

:

101

COMMUNICATIONS 

GOLDWATER   &   CAMELBACK

8

5

MM-1-5-1

N/S

2.4

3.6

::

3

PHASE

22 172.17. 10.57

2.4

3.6

11/27/2012

57

23
YELLOW

;##

16

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

;

3

#
#
#

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 22 0 23 0

YELLOW 3.6 3.0 3.6 3.0
ALL RED 2.4 1.0 2.4 1.0

1
1 R1 1  2  3  4 

R2 5  6 

NBT SBL EWT EWL
PLAN # 1 0 0 39 3 . 6 2 . 4 11 . 0 0 3.6 2.4 11 3 1.0 1 1

DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 10
11/27/2006 SPLIT 45 15 45 15 1 3

COORD   X
RECALLS (V, P, Mx)   P

0630-0900 GREEN 39 11 39 11 1 5 2 SB 10
0 0 39 3.6 2.4 11 0 0.0 0.0 15 0 0.0 1 6

PLAN # 2 0 0 46 3.6 2.4 14.0 3.0 1.0 9 23 0 3.6 2.4 8 3 1.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 10

11/27/2006 SPLIT 52 18 38 12 2 3
COORD X

16 23

5 6
45

X

45 0

39 11 45 15

COORD 
DIR 

1 4

DIR 
CODE

X
52 18 38 120

120
12

B.O.G.  
OFFSET

SBT

OPERATIVE TIMES ACTUAL 2 4

3 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES

P

15 45 15 120
120

NBL

87
1 . 0

57
SECTION #

101

TIMING PLAN # WALK  & 
GREEN

GOLDWATER   &   CAMELBACK
0.0
0.0 0.0

0.0
0

5 6 7 8
0

SYSTEM #

2.4
3.6
22

1.0
3.0
0

3.0 1.0

SEQUENCEMM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD   X
RECALLS (V, P, Mx)   P

GREEN 46 14 32 8 2 5 4 EB 104
0 0 46 3.6 2.4 14 0 0.0 0.0 12 0 0.0 2 6

PLAN # 3 0 0 35 3.6 2.4 10.0 3.0 1.0 17 23 0 3.6 2.4 15 3 1.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 104

11/27/2006 SPLIT 41 14 46 19 3 3
COORD   X

RECALLS (V, P, Mx)   P
GREEN 35 10 40 15 3 5 6 EW 104
0 0 35 3 . 6 2 . 4 10 0 0.0 0.0 19 0 0.0 3 6

120
120 3 4POPERATIVE TIMES ACTUAL 

CYCLE

41 14 46 19

X
P

120OPERATIVE TIMES ACTUAL 
CYCLE

2 4

X

46 14 38 12
3.0 1.0 38 0

1.0 46 0

35 10 46 19
3.0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 22 0 23 0

YELLOW 3.6 3.0 3.6 3.0
ALL RED 2.4 1.0 2.4 1.0

57
SECTION #

101

GOLDWATER   &   CAMELBACK
0.0
0.0 0.0

0.0
0

5 6 7 8
0

SYSTEM #

2.4
3.6
22

1.0
3.0
0 MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  2  3  4 

R2 5  6 

NBT SBL EWT EWL
PLAN # 7 0 0 39 3 . 6 2 . 4 15 . 0 0 3.6 2.4 11 3 1.0 7 1

DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 107
11/27/2006 SPLIT 45 19 41 15 7 3

COORD   X
RECALLS (V, P, Mx)   P

1530-1830 GREEN 39 15 35 11 7 5 2 SB 107
0 0 39 3.6 2.4 15 0 0.0 0.0 15 0 0.0 7 6

PLAN # 8 0 0 46 3.6 2.4 12.0 3.0 1.0 11 23 0 3.6 2.4 8 3 1.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 107

11/27/2006 SPLIT 52 16 40 12 8 3
COORD X

23

NBL

5 6 7 8
3 . 0 1 . 0 12

4

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS SBT

P

120
OPERATIVE TIMES ACTUAL 

CYCLE

45 19 41 15
X

41

39 15 41 15
3.0 1.0 0

12
X

120
120

52 16 40

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

7120

8 4

SEQUENCEMM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD   X
RECALLS (V, P, Mx)   P

GREEN 46 12 34 8 8 5 4 EB 107
0 0 46 3.6 2.4 12 0 0.0 0.0 12 0 0.0 8 6

PLAN # 9 0 0 35 3.6 2.4 7.0 3.0 1.0 20 23 0 3.6 2.4 15 3 1.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 107

11/27/2006 SPLIT 41 11 49 19 9 3
COORD   X

RECALLS (V, P, Mx)   P
GREEN 35 7 43 15 9 5 6 EW 107
0 0 35 3 . 6 2 . 4 7 0 0.0 0.0 19 0 0.0 9 6

40 0

41 11

12

49 0

35 7 49 19
3.0 1.0

19
X

46

P

40 12
3.0 1.0

OPERATIVE TIMES P

120
120OPERATIVE TIMES ACTUAL 

CYCLE

X

49

120ACTUAL 
CYCLE

8 4

9 4

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 3 9 10 11 12 13 14 15 16
MOVEMENT NST EWT
NOTES
MIN GRN 10 6

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 17 6

WALK2

WLK MAX
PED CLR/FDW 13 19
PD CLR2
PC MAX
PED CO
VEH EXT 2
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 105 35 101 0 35 0 0 0 0 0
MAX 2 110 55 102 0 55 0 0 0 0 0
MAX 3
DYM MAX
DYM STP
YELLOW 4.1 3
RED CLR 1.9 3
RED MAX
RED RVT 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

3

#

;##

1

PHASE

13 172.17. 11.37

3.1

2.9

137

19
YELLOW

MM-1-5-1

N/S

1.9

4.1

:

3

COMMUNICATIONS 

GOLDWATER & FASHION SQUARE ACCESS

8

1

$$$ 9

3.0

#

1011.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.1 0.0 3.0 0.0
ALL RED 1.9 0.0 3.0 0.0

1
1 R1 1  3 

R2
NST EWT

PLAN # 1 69 13 0 4 . 1 1 . 9 0 . 0 26 3.0 3.0 0 0 0.0 1 1
DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 25

11/27/2006 SPLIT 88 0 32 0 1 3
COORD X  

RECALLS (V, P, Mx) P  
0630-0900 GREEN 82 0 26 0 2 SB 25

0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 2 88 13 0 4.1 1.9 0.0 0.0 0.0 0 0 7 3.0 3.0 0 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 25

11/27/2006 SPLIT 107 0 13 0 2 3
COORD X

SEQUENCE

0.0 0.0

SYSTEM #

0.0
0.0
0

0.0
0.0
0 0

5 6 7 8
0 137

SECTION #
101

TIMING PLAN # WALK  & 
GREEN

GOLDWATER & FASHION SQUARE ACCESS
0.0
0.0 0.0

0.0

120
120

87
0 . 0

0 0 0

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES
B.O.G.  

OFFSET

OPERATIVE TIMES ACTUAL

0 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

120
120

00 0 0

DIR 
CODE

COORD 
DIR 

0 0

0 0 0 0

0 0

5 6
0

MM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 101 0 7 0 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 3 75 13 0 4.1 1.9 0.0 0.0 0.0 0 0 20 3.0 3.0 0 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 WB

11/27/2006 SPLIT 94 0 26 0 3 3
COORD X  

RECALLS (V, P, Mx) P  
GREEN 88 0 20 0 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

0 0 0 0
0.0

0.0 0.0 0 0

0.0 0 0

0 0 00
OPERATIVE TIMES ACTUAL 

CYCLE

120

OPERATIVE TIMES ACTUAL 
CYCLE

0 0 0 0 120
120

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.1 0.0 3.0 0.0
ALL RED 1.9 0.0 3.0 0.0

SYSTEM #

0.0
0.0
0

0.0
0.0
0 0

5 6 7 8
0 137

SECTION #
101

GOLDWATER & FASHION SQUARE ACCESS
0.0
0.0 0.0

0.0

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  3 

R2
NST EWT

PLAN # 7 75 13 0 4 . 1 1 . 9 0 . 0 20 3.0 3.0 0 0 0.0 7 1
DATE EFFECTIVE PHASE 1 2 3 4 1 NB 110

11/27/2006 SPLIT 94 0 26 0
COORD X  

RECALLS (V, P, Mx) P  
1530-1830 GREEN 88 0 20 0 SB

0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 8 80 13 0 4.1 1.9 0.0 0.0 0.0 0 0 15 3.0 3.0 0 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS

11/27/2006 SPLIT 99 0 21 0
COORD X

SEQUENCE

120

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

120
120

0 0 0

0

0

0 0 0 0
0.0 0.0 0

OPERATIVE TIMES ACTUAL 
CYCLE

0 0 0 0 120

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS

5 6 7 8
0 . 0 0 . 0 0 0

MM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 93 0 15 0 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 9 65 13 0 4.1 1.9 0.0 0.0 0.0 0 0 30 3.0 3.0 0 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB

11/27/2006 SPLIT 84 0 36 0
COORD X  

RECALLS (V, P, Mx) P  
GREEN 78 0 30 0 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

120ACTUAL 
CYCLE

120
120OPERATIVE TIMES ACTUAL 

CYCLE

0

0 0
0.0 0.0

OPERATIVE TIMES
0

0
0.0 0.0

0

0 0

0 0

0

0 0

0 0 0

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 3 9 10 11 12 13 14 15 16
MOVEMENT NST EWT
NOTES
MIN GRN 10 5

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 17 7

WALK2

WLK MAX
PED CLR/FDW 13 19
PD CLR2
PC MAX
PED CO
VEH EXT 2
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 105 30 101 0 26 0 0 0 0 0
MAX 2 110 50 103 0 49 0 0 0 0 0
MAX 3
DYM MAX
DYM STP
YELLOW 4.1 3
RED CLR 1.9 3
RED MAX
RED RVT 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

1.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

$$$ 9

3.0

101

COMMUNICATIONS 

GOLDWATER  &  SOLARI

1

MM-1-5-1

N/S

1.9

4.1

3

;

PHASE

13 172.17. 12.19

3

3

11/28/2012

219

18
YELLOW

;##

1

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.1 0.0 3.0 0.0
ALL RED 1.9 0.0 3.0 0.0

1
1 R1 1  3 

R2
NST EWT

PLAN # 1 69 13 0 4 . 1 1 . 9 0 . 0 26 3.0 3.0 0 0 0.0 1 1
DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 60

5/14/2008 SPLIT 88 0 32 0 1 3
COORD X  

RECALLS (V, P, Mx) P  
0630-0900 GREEN 82 0 26 0 2 SB 60

0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 2 88 13 0 4.1 1.9 0.0 0.0 0.0 0 0 7 3.0 3.0 0 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 60

5/14/2008 SPLIT 107 0 13 0 2 3
COORD X

0 0

5 6
0

0 0

0 0 0 0

COORD 
DIR 

DIR 
CODE

0 0 0 120
120

0

B.O.G.  
OFFSET

OPERATIVE TIMES ACTUAL

0 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES

0 0 0 120
120

87
0 . 0

219
SECTION #

101

TIMING PLAN # WALK  & 
GREEN

GOLDWATER  &  SOLARI
0.0
0.0 0.0

0.0
0

5 6 7 8
0

SYSTEM #

0.0
0.0
0

0.0
0.0
0

0.0 0.0

SEQUENCEMM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 101 0 7 0 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 3 81 13 0 4.1 1.9 0.0 0.0 0.0 0 0 14 3.0 3.0 0 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 WB

5/14/2008 SPLIT 100 0 20 0 3 3
COORD X  

RECALLS (V, P, Mx) P  
GREEN 94 0 14 0 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

120
120OPERATIVE TIMES ACTUAL 

CYCLE

0 0 0 0

120OPERATIVE TIMES ACTUAL 
CYCLE

0 0 0 0
0.0 0.0 0 0

0.0 0 0

0 0 0 0
0.0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.1 0.0 3.0 0.0
ALL RED 1.9 0.0 3.0 0.0

219
SECTION #

101

GOLDWATER  &  SOLARI
0.0
0.0 0.0

0.0
0

5 6 7 8
0

SYSTEM #

0.0
0.0
0

0.0
0.0
0 MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  3 

R2
NST EWT

PLAN # 7 28 13 0 4 . 1 1 . 9 0 . 0 7 3.0 3.0 0 0 0.0 7 1
DATE EFFECTIVE PHASE 1 2 3 4 1 NB 55

5/14/2008 SPLIT 47 0 13 0
COORD X  

RECALLS (V, P, Mx) P  
1530-1830 GREEN 41 0 7 0 SB

0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 8 86 13 0 4.1 1.9 0.0 0.0 0.0 0 0 9 3.0 3.0 0 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 NS

5/14/2008 SPLIT 105 0 15 0
COORD X

0

5 6 7 8
0 . 0 0 . 0 0

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS

60
OPERATIVE TIMES ACTUAL 

CYCLE

0 0 0 0

0

0 0 0 0
0.0 0.0 0

0 120
120

0 0 0

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

60

SEQUENCEMM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 99 0 9 0 EB
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0

PLAN # 9 76 13 0 4.1 1.9 0.0 0.0 0.0 0 0 19 3.0 3.0 0 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 WB

5/14/2008 SPLIT 95 0 25 0
COORD X  

RECALLS (V, P, Mx) P  
GREEN 89 0 19 0 EW
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0

0 0

0 0

0

0 0

0 0 0 0
0.0 0.0

0

0 0 0
0.0 0.0

OPERATIVE TIMES

120
120OPERATIVE TIMES ACTUAL 

CYCLE

0

120ACTUAL 
CYCLE

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
MOVEMENT NBT SBL WBT EBL SBT NBL EBT WBL
NOTES
MIN GRN 20 5 10 5 15 5 20 5

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 8 7 8 7

WALK2

WLK MAX
PED CLR/FDW 17 25 17 25
PD CLR2
PC MAX
PED CO
VEH EXT 0 2 3 2 0 2 3 2
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 50 20 45 20 50 20 40 20 47 18 41 20 47 18 39 20
MAX 2 55 35 50 40 55 35 45 40 51 35 46 40 51 35 41 40
MAX 3
DYM MAX
DYM STP
YELLOW 4.2 3 3.8 3 4.2 3 3.8 3
RED CLR 2.8 1 3.2 1 2.8 1 3.2 1
RED MAX
RED RVT 2 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL
MAX RECALL X X
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

1/19/11 -

Sensys 

installed, veh

ext increased.

::

6
###

1

SCOTTSDALE  RD.  &  CAMELBACK

8

5

$$

2

9 9

8

3.0

#
#

4

:
:

5171.0

:

F.D.W.
LEFT TURN 

STANDARD

E/WN/S

2.6

4.4

3

COMMUNICATIONS 

MM-1-5-1

PHASE

17 172.17. 10.59

2.9

4.1

3/31/2010

59

25

YELLOW

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

;

7

#
#

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 17 0 25 0

YELLOW 4.2 3.0 3.8 3.0
ALL RED 2.8 1.0 3.2 1.0

1
1 R1 1  2  3  4 

R2 5  6  7  8 

NBT SBL WBT EBL
PLAN # 1 0 0 38 4 . 2 2 . 8 15 . 0 35 3.8 3.2 10 3 1.0 1 1

DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 50
3/26/2007 SPLIT 45 19 42 14 1 3

COORD X  
RECALLS (V, P, Mx) M  

0630-0900 GREEN 38 15 35 10 1 5 2 SB 50
0 0 38 4.2 2.8 15 32 3.8 3.2 13 3 1.0 1 6

PLAN # 2 0 0 43 4.2 2.8 17.0 3.0 1.0 0 0 28 3.8 3.2 10 3 1.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 50

3/30/2009 SPLIT 50 21 35 14 2 3
COORD X

SBT NBL EBT WBL

8
3 . 0

B.O.G.  
OFFSET

DIR 
CODE

COORD 
DIR 

1 4

OPERATIVE TIMES ACTUAL 2 4
120

120

120
120OPERATIVE TIMES ACTUAL 

CYCLEM

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES

59
SECTION #

517

TIMING PLAN # WALK  & 
GREEN

SCOTTSDALE  RD.  &  CAMELBACK
3.8
3.2 1.0

3.0

SYSTEM #

2.8
4.2
17

1.0
3.0
0 25

SEQUENCE

7

3.0 1.0 0 0

38 15 32 13

19 39 1745
X

1 . 0 0 0

5 6

5 6 7 8
0

18
X

50 21 31

MM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) M  

GREEN 43 17 28 10 2 5 4 EB 49
0 0 43 4.2 2.8 17 24 3.8 3.2 14 3 1.0 2 6

PLAN # 3 0 0 33 4.2 2.8 12.0 3.0 1.0 0 0 34 3.8 3.2 19 3 1.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 49

3/30/2009 SPLIT 40 16 41 23 3 3
COORD X  

RECALLS (V, P, Mx) M  
GREEN 33 12 34 19 3 5 6 EW 49
0 0 33 4 . 2 2 . 8 12 39 3.8 3.2 14 3 1.0 3 6

3 4
120

120OPERATIVE TIMES ACTUAL 
CYCLE

40 16 46 18
X

OPERATIVE TIMES ACTUAL 
CYCLE

2 4M
120X

43 17 24 14
3.0 1.0 0 0

M

33 12 39 14
3.0 1.0 0 0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 17 0 25 0

YELLOW 4.2 3.0 3.8 3.0
ALL RED 2.8 1.0 3.2 1.0

59
SECTION #

517

SCOTTSDALE  RD.  &  CAMELBACK
3.8
3.2 1.0

3.0

SYSTEM #

2.8
4.2
17

1.0
3.0
0 25

5 6 7 8
0 MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  2  3  4 

R2 5  6  7  8 

NBT SBL WBT EBL
PLAN # 7 0 0 35 4 . 2 2 . 8 18 . 0 28 3.8 3.2 17 3 1.0 7 1

DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 49
3/26/2007 SPLIT 42 22 35 21 7 3

COORD X  
RECALLS (V, P, Mx) M  

1530-1830 GREEN 35 18 28 17 7 5 2 SB 49
0 0 35 4.2 2.8 18 34 3.8 3.2 11 3 1.0 7 6

PLAN # 8 0 0 47 4.2 2.8 15.0 3.0 1.0 0 0 26 3.8 3.2 10 3 1.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 49

SPLIT 54 19 33 14 8 3
COORD X

SBT NBL EBT WBL

5 6 7 8

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

120
120OPERATIVE TIMES ACTUAL 

CYCLE

42 22 41 15
X 7 4

120
120 8 4X

SEQUENCE

3 . 0 1 . 0 0 0

M

35 18 34 11
3.0 1.0 0 0

54 19 33 14

MM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) M  

GREEN 47 15 26 10 8 5 4 EB 49
0 0 47 4.2 2.8 15 26 3.8 3.2 10 3 1.0 8 6

PLAN # 9 0 0 33 4.2 2.8 10.0 3.0 1.0 0 0 41 3.8 3.2 14 3 1.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 49

SPLIT 40 14 48 18 9 3
COORD X  

RECALLS (V, P, Mx) M  
GREEN 33 10 41 14 9 5 6 EW 49
0 0 33 4 . 2 2 . 8 10 35 3.8 3.2 20 3 1.0 9 6

120ACTUAL 
CYCLE

8 4OPERATIVE TIMES

120
120OPERATIVE TIMES ACTUAL 

CYCLE

X
M

9 4

47 15 26 10
3.0 1.0 0 0

40 14 42 24
X
M

33 10 35 20
3.0 1.0 0 0

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 5 7 9 10 11 12 13 14 15 16
MOVEMENT NBT SBL WBT SBT EBT
NOTES Ld Prm
MIN GRN 20Ld Prm 12 20 8

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 7 6 7 6

WALK2

WLK MAX
PED CLR/FDW 19 19 19 19
PD CLR2
PC MAX
PED CO
VEH EXT 1 3 3 1 1
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 45 30 50 80 50 43 30 47 0 77 0 47 0
MAX 2 50 40 55 85 55 48 40 40 0 77 0 44 0
MAX 3
DYM MAX
DYM STP
YELLOW 3.6 3 4.7 3.6 4.7
RED CLR 2.4 1 2.3 2.4 2.3
RED MAX
RED RVT 2 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL X X
PED RECALL X X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

OL-A active

during phs 2 + 3

unless ph 3 ped

active.

1.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

$$

2

9 9

3.0

#

101

COMMUNICATIONS 

SCOTTSDALE  &  DRINKWATER

5

MM-1-5-1

N/S

2.3

3.7

:

3

A;

PHASE

20 172.17. 11.42

3.2

3.8

5/10/2013

142

19
YELLOW

##

1

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

7

#

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 19 0 19 0

YELLOW 3.6 3.0 4.7 0.0
ALL RED 2.4 1.0 2.3 0.0

1
2 R1 2  1  3 

R2 5  7 
NBT SBL WBT

PLAN # 1 14 19 0 3 . 6 2 . 4 30 . 0 40 4.7 2.3 0 0 0.0 1 1
DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 45

7/25/2001 SPLIT 39 34 47 0 1 3
COORD X  

RECALLS (V, P, Mx) P M
0630-0900 GREEN 33 30 40 0 2 SB 45

48 19 0 3.6 2.4 0 40 4.7 2.3 0 0 0.0

PLAN # 2 24 19 0 3.6 2.4 30.0 3.0 1.0 0 0 30 4.7 2.3 0 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 45

7/25/2001 SPLIT 49 34 37 0 2 3
COORD X

0 0

5 6
73

0 0

67 0 40 0

COORD 
DIR 

DIR 
CODE

X
83 37 120

120
0

B.O.G.  
OFFSET

SBT

OPERATIVE TIMES ACTUAL

3 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES

P

47 0
X

120
120

EBT

87
1 . 0

142
SECTION #

101

TIMING PLAN # WALK  & 
GREEN

SCOTTSDALE  &  DRINKWATER
4.7
2.3 0.0

0.0
19

5 6 7 8
0

SYSTEM #

2.4
3.6
19

0.0
0.0
0

0.0 0.0

SEQUENCEMM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 43 30 30 0 EB
58 19 0 3.6 2.4 0 30 4.7 2.3 0 0 0.0

PLAN # 3 15 19 0 3.6 2.4 30.0 3.0 1.0 0 0 39 4.7 2.3 0 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 WB

7/25/2001 SPLIT 40 34 46 0 3 3
COORD X  

RECALLS (V, P, Mx) P  
GREEN 34 30 39 0 EW

49 19 0 3 . 6 2 . 4 0 39 4.7 2.3 0 0 0.0

120
120OPERATIVE TIMES ACTUAL 

CYCLE

74 46 0
X
P

X 120OPERATIVE TIMES ACTUAL 
CYCLEP

77 0 30 0
0.0 0.0 0 0

0.0 0 0

68 0 39 0
0.0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 19 0 19 0

YELLOW 3.6 3.0 4.7 0.0
ALL RED 2.4 1.0 2.3 0.0

142
SECTION #

101

SCOTTSDALE  &  DRINKWATER
4.7
2.3 0.0

0.0
19

5 6 7 8
0

SYSTEM #

2.4
3.6
19

0.0
0.0
0 MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
1 R1 1  2  3 

R2 5  7 
NBT SBL WBT

PLAN # 7 17 19 0 3 . 6 2 . 4 20 . 0 47 4.7 2.3 0 0 0.0 7 1
DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 98

11/1/2006 SPLIT 42 24 54 0 7 3
COORD X  

RECALLS (V, P, Mx) P  
1530-1830 GREEN 36 20 47 0 2 SB 98

41 19 0 3.6 2.4 0 47 4.7 2.3 0 0 0.0

PLAN # 8 -19 19 0 3.6 2.4 0.0 3.0 1.0 0 0 0 4.7 2.3 0 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 98

11/1/2006 SPLIT 6 4 7 0 8 3
COORD X

0

EBT

5 6 7 8
3 . 0 1 . 0 0

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS SBT

P

120
OPERATIVE TIMES ACTUAL 

CYCLE

66 54 0
X

0

60 0 47 0
0.0 0.0 0

0
X

120
17

10 7

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

120

SEQUENCEMM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X  
RECALLS (V, P, Mx) P  

GREEN 0 0 0 0 EB
-15 19 0 3.6 2.4 0 0 4.7 2.3 0 0 0.0

PLAN # 9 -19 19 0 3.6 2.4 0.0 3.0 1.0 0 0 0 4.7 2.3 0 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 WB

11/1/2006 SPLIT 6 4 7 0 9 3
COORD X  

RECALLS (V, P, Mx) P  
GREEN 0 0 0 0 EW

-15 19 0 3 . 6 2 . 4 0 0 4.7 2.3 0 0 0.0

0 0

10

0

0 0

4 0 0
P

0
0.0 0.0

0
X

4 0 0
0.0 0.0

OPERATIVE TIMES

120
17OPERATIVE TIMES ACTUAL 

CYCLE

X
P

7

17ACTUAL 
CYCLE

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 2 3 5 6 9 10 11 12 13 14 15 16
MOVEMENT NBT SBL EWT SBT NBL
NOTES LD PRM LD PRM

MIN GRN 10 4 6 10 4

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 20 6 20

WALK2

WLK MAX
PED CLR/FDW 10 20 10
PD CLR2
PC MAX
PED CO
VEH EXT 1 1.5 1
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 65 15 15 65 15 64 16 26 26 64 16 33 26
MAX 2 75 30 30 75 30 75 30 30 34 75 30 37 34
MAX 3
DYM MAX
DYM STP
YELLOW 4.5 3 3.1 4.5 3
RED CLR 1.5 1 3.9 1.5 1
RED MAX
RED RVT 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

;

3

#

6
###

1

PHASE

9 172.17. 10.63

3.1

2.9

8/18/2010

63

20
YELLOW

MM-1-5-1

N/S

1.4

4.6

:

3

COMMUNICATIONS 

SCOTTSDALE  &  FASHION SQUARE

8

5

$$$

2

9

3.0

#

:

1011.0

:

F.D.W.

LEFT TURN 

STANDARD

E/W

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

USE  

SEQUENCE 16

AT ALL TIMES

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 10 0 20 0

YELLOW 4.5 3.0 3.1 0.0
ALL RED 1.5 1.0 3.9 0.0

1
16 R1 2  1  3 

R2 6  5 

NBT SBL EWT
PLAN # 1 51 10 0 4 . 5 1 . 5 16 . 0 26 3.1 3.9 0 0 0.0 1 1

DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 38
8/30/2001 SPLIT 67 20 33 1 3

COORD X
RECALLS (V, P, Mx) P

0630-0900 GREEN 61 16 26 0 1 5 2 SB 38
51 10 0 4.5 1.5 16 33 0.0 0.0 0 0 0.0 1 6

PLAN # 2 54 10 0 4.5 1.5 10.0 3.0 1.0 0 0 10 3.1 3.9 19 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 38

3/30/2009 SPLIT 70 14 17 19 2 3
COORD X

SEQUENCE

3.0 1.0

SYSTEM #

1.5
4.5
10

1.0
3.0
0 0

5 6 7 8
0 63

SECTION #
101

TIMING PLAN # WALK  & 
GREEN

SCOTTSDALE  &  FASHION SQUARE
0.0
0.0 0.0

0.0

120
120

NBL

87
1 . 0

P

20 33
X

ACTION PLAN # GREEN     
w/o WALK

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

PROGRESSION VALUES
B.O.G.  

OFFSET
SBT

OPERATIVE TIMES ACTUAL 2 4

3 . 0

OPERATIVE TIMES ACTUAL 
CYCLE

120
120

19
X

70 14 17

DIR 
CODE

COORD 
DIR 

1 4

0 0

61 16 33 0

0 0

5 6
67

MM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X
RECALLS (V, P, Mx) P

GREEN 64 10 10 19 2 5 4 EB 35
54 10 0 4.5 1.5 10 17 0.0 0.0 19 0 0.0 2 6

PLAN # 3 44 10 0 4.5 1.5 10.0 3.0 1.0 0 0 15 3.1 3.9 24 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 35

3/30/2009 SPLIT 60 14 22 24 3 3
COORD X

RECALLS (V, P, Mx) P
GREEN 54 10 15 24 3 5 6 EW 35

44 10 0 4 . 5 1 . 5 10 22 0.0 0.0 24 0 0.0 3 6
54 10 22 24

3.0

3.0 1.0 0 0

1.0 0 0

10 17 1964
OPERATIVE TIMES ACTUAL 

CYCLE
2 4P

120X

OPERATIVE TIMES ACTUAL 
CYCLE

60 14 22 24
X
P 3 4

120
120

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 10 0 20 0

YELLOW 4.5 3.0 3.1 0.0
ALL RED 1.5 1.0 3.9 0.0

SYSTEM #

1.5
4.5
10

1.0
3.0
0 0

5 6 7 8
0 63

SECTION #
101

SCOTTSDALE  &  FASHION SQUARE
0.0
0.0 0.0

0.0

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
16 R1 2  1  3 

R2 6  5 

NBT SBL EWT
PLAN # 7 48 10 0 4 . 5 1 . 5 10 . 0 13 3.1 3.9 22 0 0.0 7 1

DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 35
8/30/2001 SPLIT 64 14 20 22 7 3

COORD X
RECALLS (V, P, Mx) P

1530-1830 GREEN 58 10 13 22 7 5 2 SB 35
48 10 0 4.5 1.5 10 20 0.0 0.0 22 0 0.0 7 6

PLAN # 8 54 10 0 4.5 1.5 10.0 3.0 1.0 0 0 10 3.1 3.9 19 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 35

SPLIT 70 14 17 19 8 3
COORD X

SEQUENCE

120

8 4

7

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

120
120

70 14 17
X

0

19

58 10 20 22
3.0 1.0 0

OPERATIVE TIMES ACTUAL 
CYCLE

64 14 20 22
X
P

120
4

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS SBT NBL

5 6 7 8
3 . 0 1 . 0 0 0

MM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X
RECALLS (V, P, Mx) P

GREEN 64 10 10 19 8 5 4 EB 35
54 10 0 4.5 1.5 10 17 0.0 0.0 19 0 0.0 8 6

PLAN # 9 44 10 0 4.5 1.5 10.0 3.0 1.0 0 0 15 3.1 3.9 24 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 35

SPLIT 60 14 22 24 9 3
COORD X

RECALLS (V, P, Mx) P
GREEN 54 10 15 24 9 5 6 EW 35

44 10 0 4 . 5 1 . 5 10 22 0.0 0.0 24 0 0.0 9 6

9 4

8 4120ACTUAL 
CYCLE

120
120OPERATIVE TIMES ACTUAL 

CYCLE

X
P

22

17 19
3.0 1.0

OPERATIVE TIMES
64

24
3.0 1.0

24
X
P

0 0

60 14

10

0 0

54 10 22

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 

lcastro
Date



DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 3 7 9 10 11 12 13 14 15 16
MOVEMENT NST WBT EBT
NOTES
MIN GRN 10 6 8

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 14 6 6

WALK2

WLK MAX
PED CLR/FDW 16 19 19
PD CLR2
PC MAX
PED CO
VEH EXT 2 3
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 80 15 35 78 0 11 35 84 0 29 17
MAX 2 85 30 40 72 0 28 46 78 0 40 34
MAX 3
DYM MAX
DYM STP
YELLOW 4.2 2.9 3.4
RED CLR 1.8 3.1 2.6
RED MAX
RED RVT 2 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

SCOTTSDALE   &   HIGHLAND

1

$$$ 9

F.D.W.

LEFT TURN 

STANDARD

3.0

#
#

:
:

7211.0

:

E/WN/S

1.8

4.2

:

3

COMMUNICATIONS 

PHASE

16 172.17. 10.64

3.4

3.6

11/4/2010

64

19
YELLOW

MM-1-5-1

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

7

#

###

1

PHS 3 & 7 MUST BE

EXCLUSIVE.  

ALWAYS USE SEQ 3

OR 9. CHANGE ALL

SEQS TO MATCH

EITHER #3 OR #9

AND PLACE

BARRIER BETWEEN

PH3 & PH7

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 

lcastro
Date



PH1 2 3 4
CLEARANCES FDW 16 0 19 0

YELLOW 4.2 0.0 2.9 0.0
ALL RED 1.8 0.0 3.1 0.0

1
9 R1 1  3 

R2 7 

NST WBT
PLAN # 1 57 16 0 4 . 2 1 . 8 0 . 0 9 2.9 3.1 26 0 0.0 1 1

DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 39
SPLIT 79 15 26 1 3

COORD X
RECALLS (V, P, Mx) P

0630-0900 GREEN 73 0 9 26 1 5 2 SB 39
0 0 79 0.0 0.0 0 20 3.4 2.6 15 0 0.0 1 6

PLAN # 2 62 16 0 4.2 1.8 0.0 0.0 0.0 0 0 9 2.9 3.1 21 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 39

3/30/2009 SPLIT 84 15 21 2 3
COORD X

0

79 0 20 15

0 . 0 0 0

5 6
26 1579

DIR 
CODE

COORD 
DIR 

1 4

21
OPERATIVE TIMES ACTUAL 2 4

120
120

1584

PROGRESSION VALUES

OPERATIVE TIMES ACTUAL 
CYCLE

MOVEMENTS LEFT

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 
GREEN

B.O.G.  
OFFSET

TIMING PLAN # WALK  & 
GREEN

8
0 . 0

7

ACTION PLAN # GREEN     
w/o WALK

SCOTTSDALE   &   HIGHLAND
3.4
2.6 0.0

0.0

120
120

EBT

SYSTEM #

0.0
0.0
0

0.0
0.0
0 19

5 6 7 8
0 64

SECTION #
721

SEQUENCE

0.0 0.0 0

MM-3-3
MORNING

SPLIT
PATTERNS

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS

COORDINATOR PATTERNS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

HISTORYCLEARANCE BASIC TIME SEQUENCE

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X
RECALLS (V, P, Mx) P

GREEN 78 0 9 21 2 5 4 EB 15
0 0 84 0.0 0.0 0 15 3.4 2.6 15 0 0.0 2 6

PLAN # 3 50 16 0 4.2 1.8 0.0 0.0 0.0 0 0 11 2.9 3.1 31 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 15

3/30/2009 SPLIT 72 17 31 3 3
COORD X

RECALLS (V, P, Mx) P
GREEN 66 0 11 31 3 5 6 EW 15
0 0 72 0 . 0 0 . 0 0 25 3.4 2.6 17 0 0.0 3 6

3 4
120

120OPERATIVE TIMES ACTUAL 
CYCLE

72 31 17

OPERATIVE TIMES ACTUAL 
CYCLE

2 4120
0 15 15

0.0 0.0 0 0

84

72 0 25 17
0.0 0.0 0 0

RING 1 RING 2
5

4

6RING 1
RING 2

TARGET 

RING 1
RING 2
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PH1 2 3 4
CLEARANCES FDW 16 0 19 0

YELLOW 4.2 0.0 2.9 0.0
ALL RED 1.8 0.0 3.1 0.0

SCOTTSDALE   &   HIGHLAND
3.4
2.6 0.0

0.0

SYSTEM #

0.0
0.0
0

0.0
0.0
0 19

5 6 7 8
0 64

SECTION #
721

MORNING

MID-DAY

EVENING

MIDNIGHT

N/S    EX

E/W    EX

COORDINATOR PATTERNS

HISTORYCLEARANCE BASIC TIME SEQUENCE

1
9 R1 1  3 

R2 7 

NST WBT
PLAN # 7 57 16 0 4 . 2 1 . 8 0 . 0 9 2.9 3.1 26 0 0.0 7 1

DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 30
1/0/1900 SPLIT 79 15 26 7 3

COORD X
RECALLS (V, P, Mx) P

1530-1830 GREEN 73 0 9 26 7 5 2 SB 30
0 0 79 0.0 0.0 0 20 3.4 2.6 15 0 0.0 7 6

PLAN # 8 62 16 0 4.2 1.8 0.0 0.0 0.0 0 0 8 2.9 3.1 22 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 30

SPLIT 84 14 22 8 3
COORD X

4

TIMING PLAN WALK  & 
GREEN

AVAILABLE 
COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 
GREEN

ACTION PLAN
MOVEMENTS EBT

5 6 7 8
0 . 0 0 . 0 0 0

OPERATIVE TIMES ACTUAL 
CYCLE

79 26 15 120

79 0 20 15
0.0 0.0 0 0

120
120

84
8 4

22 14

120 7

GREEN     
w/o WALK

LEFT
PROGRESSION VALUES

DIR 
CODE

COORD 
DIR 

B.O.G.  
OFFSET

SEQUENCEMM-3-3
EVENING

SPLIT
PATTERNS

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS

RING 1 RING 2

RING 1 RING 2

N/SE/W

1

2

3

MM-3-2

TARGET 

TARGET 

RING 1
RING 2

COORD X
RECALLS (V, P, Mx) P

GREEN 78 0 8 22 8 5 4 EB 30
0 0 84 0.0 0.0 0 16 3.4 2.6 14 0 0.0 8 6

PLAN # 9 49 16 0 4.2 1.8 0.0 0.0 0.0 0 0 8 2.9 3.1 35 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 30

SPLIT 71 14 35 9 3
COORD X

RECALLS (V, P, Mx) P
GREEN 65 0 8 35 9 5 6 EW 30
0 0 71 0 . 0 0 . 0 0 29 3.4 2.6 14 0 0.0 9 6

16 140

0.0 0.0

0 29
0 0

0.0 0.0 0 0

71

71

14

120ACTUAL 
CYCLE

8 4OPERATIVE TIMES

120
120OPERATIVE TIMES ACTUAL 

CYCLE 9 4
35

84

14

RING 1 RING 2
5

4

6

RING 1
RING 2

RING 1
RING 2

TARGET 
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DATE DESIGNED I.P.  ADDRESS
RECOMMENDED

CLEARANCES SYSTEM # SECTION #

ALL-RED

1 3 9 10 11 12 13 14 15 16
MOVEMENT NST EWT
NOTES
MIN GRN 15 5

BK MGRN PHASING
CS MGRN

DLY GRN
WALK 12 6

WALK2

WLK MAX
PED CLR/FDW 13 19
PD CLR2
PC MAX
PED CO
VEH EXT 2
VH EXT2 1 2 3 4 5 6 7 8
MAX 1 100 30 98 0 26 0 0 0 0 0
MAX 2 105 45 102 0 41 0 0 0 0 0
MAX 3
DYM MAX
DYM STP
YELLOW 4.3 2.8
RED CLR 1.7 3.2
RED MAX
RED RVT 2 2
ACT B4
SEC/ACT
MAX INT
TIME B4
CARS WT
STPTDUC
TTREDUC
MIN GAP
LOCK DET
VEH RECALL
PED RECALL X
MAX RECALL
SOFT RECALL
NO REST
ADD INIT CAL

VOL DENSITY
MM-2-8

SPLIT PLAN MAXIMUMS

NOTES

SCOTTSDALE   &   RANCHO  VISTA

1

$$$ 9

F.D.W.

LEFT TURN 

STANDARD

3.0

#

:

7211.0

:

E/WN/S

1.7

4.3

:

3

;

COMMUNICATIONS 

PHASE

13 172.17. 12.30

3.8

3.2

5/5/2015

230

22
YELLOW

MM-1-5-1

GREENS

PEDESTRIAN

MAXIMUMS

REDS

RECALLS

;

3

#

###

1

BASIC TIMING PLANS 

MM-2-1 
TIMING PLAN #1 

HISTORY PATTERNS SEQUENCE 
CLEARANCE 

TIMING #1 TIMING #2 TIMING #3 TIMING #4 
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PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.3 0.0 2.8 0.0
ALL RED 1.7 0.0 3.2 0.0

1

1 R1 1 2 3 1

R2

NST EWT

PLAN # 1 69 13 0 4 . 3 1 . 7 0 . 0 26 2.8 3.2 0 0 0.0 1 1
DATE EFFECTIVE PHASE 1 2 3 4 1 2 1 NB 30

3/30/2009 SPLIT 88 32 1 3
COORD X  

RECALLS (V, P, Mx) P  

GREEN 82 0 26 0 1 5 2 SB 30
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 1 6

PLAN # 2 85 13 0 4.3 1.7 0.0 0.0 0.0 0 0 10 2.8 3.2 0 0 0.0 2 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 2 2 3 NS 30

3/30/2009 SPLIT 104 16 2 3
COORD X  

RECALLS (V, P, Mx) P  

0600-0900 GREEN 98 0 10 0 2 5 4 EB 50
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 2 6

PLAN # 3 22 13 0 4.3 1.7 0.0 0.0 0.0 0 0 13 2.8 3.2 0 0 0.0 3 1
    DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 3 2 5 WB 50

3/30/2009 SPLIT 41 19 3 3
COORD X  

RECALLS (V, P, Mx) P  

GREEN 35 0 13 0 3 5 6 EW 50
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0 3 6

0

0 0 0 0

0 . 0 0 0

5 6

3 4

DIR 

CODE

COORD 

DIR 

1 4

60
60

OPERATIVE TIMES ACTUAL 

CYCLE

OPERATIVE TIMES ACTUAL 

CYCLE
2 4

120
120

PROGRESSION VALUES

OPERATIVE TIMES ACTUAL 

CYCLE

MOVEMENTS LEFT

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE # FDW   & 

GREEN

B.O.G.  

OFFSET

TIMING PLAN # WALK  & 

GREEN

8

0 . 0

7

ACTION PLAN # GREEN         

w/o WALK 

SCOTTSDALE   &   RANCHO  VISTA

0.0

0.0 0.0

0.0

120
120

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0
5 6 7 8

0 230

SECTION #

721

SEQUENCE

0.0 0.0

0 0 0
0.0 0.0 0 0

0

0

0 0 0 0
0.0 0.0 0 0

MM-3-3 
MORNING 

SPLIT 
 PATTERNS 

MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

HYPERLINKS 
TO MORNING     
TIME-SPACE 

DIAGRAMS 

COORDINATOR PATTERNS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

N/S E/W 

5 

4 

6 

1 

2 

3 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

MM-3-2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 

RING 1 
RING 2 
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PH1 2 3 4
CLEARANCES FDW 13 0 19 0

YELLOW 4.3 0.0 2.8 0.0
ALL RED 1.7 0.0 3.2 0.0

SCOTTSDALE   &   RANCHO  VISTA

0.0

0.0 0.0

0.0

SYSTEM #

0.0

0.0

0

0.0

0.0

0 0
5 6 7 8

0 230

SECTION #

721

MORNING 

MID-DAY 

EVENING 

MIDNIGHT 

N/S    EX 

E/W    EX 

COORDINATOR PATTERNS 

N/S E/W 

HISTORY CLEARANCE BASIC TIME SEQUENCE 

1

1 R1 1 2 3 1

R2

NST EWT

PLAN # 7 29 13 0 4 . 3 1 . 7 0 . 0 6 2.8 3.2 0 0 0.0 7 1
DATE EFFECTIVE PHASE 1 2 3 4 7 2 1 NB 30

3/30/2009 SPLIT 48 12 7 3
COORD X  

RECALLS (V, P, Mx) P  

GREEN 42 0 6 0 7 5 2 SB 30
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 7 6

PLAN # 8 81 13 0 4.3 1.7 0.0 0.0 0.0 0 0 14 2.8 3.2 0 0 0.0 8 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 8 2 3 NS 30

3/30/2009 SPLIT 100 20 8 3
COORD X  

RECALLS (V, P, Mx) P  

1530-1830 GREEN 94 0 14 0 8 5 4 EB 30
0 0 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 8 6

PLAN # 9 22 13 0 4.3 1.7 0.0 0.0 0.0 0 0 13 2.8 3.2 0 0 0.0 9 1
DATE EFFECTIVE PHASE 1 2 3 4 5 6 7 8 9 2 5 WB 30

SPLIT 41 19 9 3
COORD X  

RECALLS (V, P, Mx) P  

GREEN 35 0 13 0 9 5 6 EW 30
0 0 0 0 . 0 0 . 0 0 0 0.0 0.0 0 0 0.0 9 6

0 00

0.0 0.0

0
0 0

0.0 0.0 0 0

0 0

4

TIMING PLAN WALK  & 

GREEN

AVAILABLE 

COORDINATOR 

PATTERN #s

SEQUENCE FDW   & 

GREEN

ACTION PLAN

MOVEMENTS

5 6 7 8

0 . 0 0 . 0 0 0

OPERATIVE TIMES ACTUAL 

CYCLE

60

0 0 0 0
0.0 0.0 0 0

120
120ACTUAL 

CYCLE
8 4OPERATIVE TIMES

60
60

OPERATIVE TIMES ACTUAL 

CYCLE

60 7

GREEN     

w/o WALK 

LEFT

PROGRESSION VALUES

DIR 

CODE

COORD 

DIR 

B.O.G.  

OFFSET

9 4

SEQUENCE

0

0

MM-3-3 
EVENING 

SPLIT 
 PATTERNS 

HYPERLINKS 
TO EVENING     
TIME-SPACE 

DIAGRAMS 

RING 1 RING 2 

RING 1 RING 2 

RING 1 RING 2 

N/S E/W 

5 

4 

6 

1 

2 

3 

N/S E/W 

MM-3-2 

RING 1 
RING 2 

RING 1 
RING 2 

TARGET 

TARGET 

TARGET 

RING 1 
RING 2 
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D  
                   

  

   

HCW, LLC 
Caesars Republic  

ATTACHMENT D – 5/9/17 SFS TI&MA 
EXISTING CAPACITY ANALYSIS 

 
The Synchro outputs under Attachment D are taken directly from the Scottsdale Fashion 
Square Traffic Impact & Mitigation Analysis, dated May 9, 2017. For organizational purposes, 
the intersections for the Scottsdale Fashion Square – Caesars Republic Traffic Impact & 
Mitigation Analysis have been changed to: 
 

Intersection 
May 9, 2017 TI&MA 

Intersection Number 
Caesars Republic TI&MA 

Intersection Number 

Goldwater Boulevard and Camelback 
Road 8 1 

Goldwater Boulevard and Fashion 
Square 3 2 

Goldwater Boulevard and Highland 
Avenue 4 3 

Highland Avenue and Site Driveway 
 N/A 4 

Highland Avenue and Fashion 
Square/Optima Driveway 5 5 

Scottsdale Road and Highland Avenue 
 6 6 
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HCM 2010 Signalized Intersection Summary
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 73 992 126 131 928 54 203 291 167 47 181 38
Future Volume (veh/h) 73 992 126 131 928 54 203 291 167 47 181 38
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 78 1067 135 141 998 58 218 313 180 51 195 41
Adj No. of Lanes 1 3 0 1 3 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 273 1905 241 306 2172 126 435 559 475 117 231 197
Arrive On Green 0.05 0.42 0.42 0.03 0.15 0.15 0.21 0.30 0.30 0.03 0.12 0.12
Sat Flow, veh/h 1774 4573 578 1774 4917 285 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 78 791 411 141 688 368 218 313 180 51 195 41
Grp Sat Flow(s),veh/h/ln 1774 1695 1761 1774 1695 1812 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 0.0 21.3 21.3 0.0 22.3 22.3 8.2 17.0 10.8 0.0 12.3 2.8
Cycle Q Clear(g_c), s 0.0 21.3 21.3 0.0 22.3 22.3 8.2 17.0 10.8 0.0 12.3 2.8
Prop In Lane 1.00 0.33 1.00 0.16 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 273 1413 734 306 1497 800 435 559 475 117 231 197
V/C Ratio(X) 0.29 0.56 0.56 0.46 0.46 0.46 0.50 0.56 0.38 0.43 0.84 0.21
Avail Cap(c_a), veh/h 273 1413 734 306 1497 800 435 559 475 119 466 396
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.89 0.89 0.89 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 36.3 26.6 26.6 42.8 38.1 38.2 39.6 35.3 33.2 56.2 51.4 47.2
Incr Delay (d2), s/veh 0.2 1.6 3.1 0.4 0.9 1.7 0.9 4.0 2.3 0.9 3.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.2 10.2 11.0 4.6 10.7 11.6 6.3 9.3 5.0 1.7 6.5 1.2
LnGrp Delay(d),s/veh 36.5 28.2 29.7 43.2 39.0 39.8 40.5 39.4 35.5 57.1 54.6 47.4
LnGrp LOS D C C D D D D D D E D D
Approach Vol, veh/h 1280 1197 711 287
Approach Delay, s/veh 29.2 39.8 38.7 54.0
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.9 43.0 13.1 56.0 29.0 21.9 10.1 59.0
Change Period (Y+Rc), s * 4 7.0 * 4 6.0 * 4 7.0 * 4 6.0
Max Green Setting (Gmax), s * 4 36.0 * 9 50.0 * 10 30.0 * 6 53.0
Max Q Clear Time (g_c+I1), s 2.0 19.0 2.0 23.3 10.2 14.3 2.0 24.3
Green Ext Time (p_c), s 0.0 0.6 0.1 2.8 0.0 0.6 0.0 2.4

Intersection Summary
HCM 2010 Ctrl Delay 36.8
HCM 2010 LOS D

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBTL WBL EBTL NBL SBTL EBL WBTL
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None C-Max None None None C-Max
Maximum Split (s) 8 43 13 56 14 37 10 59
Maximum Split (%) 6.7% 35.8% 10.8% 46.7% 11.7% 30.8% 8.3% 49.2%
Minimum Split (s) 8 37 8 56 9.5 37 8 56
Yellow Time (s) 3 4.2 3 4.2 3 4.2 3 4.2
All-Red Time (s) 1 2.8 1 1.8 1 2.8 1 1.8
Minimum Initial (s) 4 8 4 10 4 8 4 10
Vehicle Extension (s) 2 1 1 1 3 2 1 1
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 33 7 33
Flash Dont Walk (s) 23 17 23 17
Dual Entry Yes Yes Yes Yes No Yes Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 112 69 56 0 106 69 59 0
End Time (s) 0 112 69 56 0 106 69 59
Yield/Force Off (s) 116 105 65 50 116 99 65 53
Yield/Force Off 170(s) 116 82 65 33 116 76 65 36
Local Start Time (s) 112 69 56 0 106 69 59 0
Local Yield (s) 116 105 65 50 116 99 65 53
Local Yield 170(s) 116 82 65 33 116 76 65 36

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 115
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green

Splits and Phases:     1: 68th Street/68th Street  & Camelback Road
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Queues
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 78 1202 141 1056 218 313 180 51 195 41
v/c Ratio 0.34 0.56 0.60 0.45 0.41 0.53 0.29 0.39 0.74 0.13
Control Delay 22.6 26.6 57.8 38.5 32.0 37.9 7.5 36.4 65.6 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.6 26.6 57.8 38.5 32.0 37.9 7.5 36.4 65.6 0.9
Queue Length 50th (ft) 29 252 75 262 112 199 9 24 147 0
Queue Length 95th (ft) 53 299 114 299 179 299 63 51 215 0
Internal Link Dist (ft) 470 1166 612 237
Turn Bay Length (ft) 200 225 140 140 165 180
Base Capacity (vph) 251 2162 268 2342 530 592 615 132 465 470
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.56 0.53 0.45 0.41 0.53 0.29 0.39 0.42 0.09

Intersection Summary
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HCM 2010 TWSC
2: 68th Street & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 2 322 9 9 266
Future Vol, veh/h 2 2 322 9 9 266
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 81 81 81 81 81 81
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 2 2 398 11 11 328
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 754 403 0 0 409 0
          Stage 1 403 - - - - -
          Stage 2 351 - - - - -
Critical Hdwy 7.12 6.22 - - 4.12 -
Critical Hdwy Stg 1 6.12 - - - - -
Critical Hdwy Stg 2 6.12 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 326 647 - - 1150 -
          Stage 1 624 - - - - -
          Stage 2 666 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 324 647 - - 1150 -
Mov Cap-2 Maneuver 324 - - - - -
          Stage 1 624 - - - - -
          Stage 2 660 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.4 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 432 1150 -
HCM Lane V/C Ratio - - 0.011 0.01 -
HCM Control Delay (s) - - 13.4 8.2 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 2010 Signalized Intersection Summary
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 3 4 9 1 2 20 413 30 14 936 36
Future Volume (veh/h) 8 3 4 9 1 2 20 413 30 14 936 36
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 9 3 5 10 1 2 23 469 34 16 1064 41
Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 68 13 14 108 18 35 484 3073 1375 817 4416 1375
Arrive On Green 0.03 0.03 0.03 0.03 0.03 0.03 0.87 0.87 0.87 0.87 0.87 0.87
Sat Flow, veh/h 693 407 458 1402 556 1111 508 3539 1583 892 5085 1583
Grp Volume(v), veh/h 17 0 0 10 0 3 23 469 34 16 1064 41
Grp Sat Flow(s),veh/h/ln 1558 0 0 1402 0 1667 508 1770 1583 892 1695 1583
Q Serve(g_s), s 0.7 0.0 0.0 0.0 0.0 0.2 0.9 2.4 0.3 0.3 4.2 0.4
Cycle Q Clear(g_c), s 1.2 0.0 0.0 0.7 0.0 0.2 5.1 2.4 0.3 2.7 4.2 0.4
Prop In Lane 0.53 0.29 1.00 0.67 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 95 0 0 108 0 53 484 3073 1375 817 4416 1375
V/C Ratio(X) 0.18 0.00 0.00 0.09 0.00 0.06 0.05 0.15 0.02 0.02 0.24 0.03
Avail Cap(c_a), veh/h 377 0 0 367 0 361 484 3073 1375 817 4416 1375
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.95 0.95 0.95 1.00 1.00 1.00
Uniform Delay (d), s/veh 56.8 0.0 0.0 56.6 0.0 56.4 1.7 1.2 1.1 1.4 1.3 1.1
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.1 0.0 0.2 0.2 0.1 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 0.3 0.0 0.1 0.2 1.2 0.2 0.1 1.9 0.2
LnGrp Delay(d),s/veh 57.2 0.0 0.0 56.7 0.0 56.5 1.9 1.3 1.1 1.5 1.4 1.1
LnGrp LOS E E E A A A A A A
Approach Vol, veh/h 17 13 526 1121
Approach Delay, s/veh 57.2 56.7 1.3 1.4
Approach LOS E E A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 110.2 9.8 110.2 9.8
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 82 26.0 * 82 26.0
Max Q Clear Time (g_c+I1), s 7.1 3.2 6.2 2.7
Green Ext Time (p_c), s 2.4 0.0 2.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 2.4
HCM 2010 LOS A

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 2 4 6 8
Movement NBTL EBTL SBTL WBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None C-Max None
Maximum Split (s) 88 32 88 32
Maximum Split (%) 73.3% 26.7% 73.3% 26.7%
Minimum Split (s) 39 31.4 39 31.1
Yellow Time (s) 4.1 3 4.1 3
All-Red Time (s) 1.9 3 1.9 3
Minimum Initial (s) 10 6 10 6
Vehicle Extension (s) 0.2 2 0.2 2
Minimum Gap (s) 3 3 3 3
Time Before Reduce (s) 0 0 0 0
Time To Reduce (s) 0 0 0 0
Walk Time (s) 17 6 17 6
Flash Dont Walk (s) 13 19 13 19
Dual Entry Yes Yes Yes Yes
Inhibit Max Yes Yes Yes Yes
Start Time (s) 0 88 0 88
End Time (s) 88 0 88 0
Yield/Force Off (s) 82 114 82 114
Yield/Force Off 170(s) 69 95 69 95
Local Start Time (s) 0 88 0 88
Local Yield (s) 82 114 82 114
Local Yield 170(s) 69 95 69 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Splits and Phases:     3: Goldwater Boulevard & Scottsdale Fashion Square
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Queues
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 17 10 3 23 469 34 16 1064 41
v/c Ratio 0.17 0.10 0.03 0.05 0.14 0.02 0.02 0.22 0.03
Control Delay 46.8 56.1 41.7 1.8 1.2 0.8 1.3 1.0 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.8 56.1 41.7 1.8 1.2 0.8 1.3 1.0 0.5
Queue Length 50th (ft) 9 8 1 0 0 0 0 0 0
Queue Length 95th (ft) 33 25 11 m7 40 m5 5 53 4
Internal Link Dist (ft) 275 60 1010 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 391 403 364 449 3316 1486 843 4765 1486
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.02 0.01 0.05 0.14 0.02 0.02 0.22 0.03

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
4: Goldwater Boulevard & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 68 0 0 423 0 870
Future Vol, veh/h 68 0 0 423 0 870
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 78 0 0 486 0 1000
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 400 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 400 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 611 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 591 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 611 - - - - -
Mov Cap-2 Maneuver 611 - - - - -
          Stage 1 - - - - - -
          Stage 2 591 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.8 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 611 -
HCM Lane V/C Ratio - 0.128 -
HCM Control Delay (s) - 11.8 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0.4 -
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HCM 2010 TWSC
5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 22 399 2 27 31 15 0 1 12 20 0 37
Future Vol, veh/h 22 399 2 27 31 15 0 1 12 20 0 37
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 83 83 83 83 83 83 83 83 83 83 83 83
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 27 481 2 33 37 18 0 1 14 24 0 45
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 55 0 0 483 0 0 619 655 242 405 647 28
          Stage 1 - - - - - - 535 535 - 111 111 -
          Stage 2 - - - - - - 84 120 - 294 536 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1548 - - 1076 - - 373 384 759 530 388 1041
          Stage 1 - - - - - - 497 522 - 882 803 -
          Stage 2 - - - - - - 915 796 - 690 522 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1548 - - 1076 - - 344 366 759 500 370 1041
Mov Cap-2 Maneuver - - - - - - 344 366 - 500 370 -
          Stage 1 - - - - - - 488 513 - 867 778 -
          Stage 2 - - - - - - 849 772 - 663 513 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 3.1 10.3 10
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) - 701 1548 - - 1076 - - 500 1041
HCM Lane V/C Ratio - 0.022 0.017 - - 0.03 - - 0.048 0.043
HCM Control Delay (s) 0 10.3 7.4 - - 8.4 - - 12.6 8.6
HCM Lane LOS A B A - - A - - B A
HCM 95th %tile Q(veh) - 0.1 0.1 - - 0.1 - - 0.2 0.1
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 398 6 30 5 2 6 29 957 20 17 791 42
Future Volume (vph) 398 6 30 5 2 6 29 957 20 17 791 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.88 1.00 0.88 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1631 1770 1645 1770 5070 1770 5047
Flt Permitted 0.75 1.00 1.00 1.00 0.27 1.00 0.22 1.00
Satd. Flow (perm) 2717 1631 1863 1645 497 5070 403 5047
Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Adj. Flow (vph) 457 7 34 6 2 7 33 1100 23 20 909 48
RTOR Reduction (vph) 0 27 0 0 7 0 0 2 0 0 5 0
Lane Group Flow (vph) 457 14 0 6 2 0 33 1121 0 20 952 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 24.9 24.9 3.2 3.2 73.9 73.9 73.9 73.9
Effective Green, g (s) 24.9 24.9 3.2 3.2 73.9 73.9 73.9 73.9
Actuated g/C Ratio 0.21 0.21 0.03 0.03 0.62 0.62 0.62 0.62
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 563 338 49 43 306 3122 248 3108
v/s Ratio Prot 0.01 0.00 c0.22 0.19
v/s Ratio Perm c0.17 c0.00 0.07 0.05
v/c Ratio 0.81 0.04 0.12 0.05 0.11 0.36 0.08 0.31
Uniform Delay, d1 45.3 38.0 57.0 56.9 9.5 11.4 9.3 10.9
Progression Factor 1.04 1.31 1.00 1.00 1.63 1.29 1.00 1.00
Incremental Delay, d2 8.7 0.1 1.1 0.5 0.7 0.3 0.6 0.3
Delay (s) 56.0 50.0 58.2 57.4 16.1 15.0 10.0 11.2
Level of Service E D E E B B A B
Approach Delay (s) 55.5 57.7 15.0 11.1
Approach LOS E E B B

Intersection Summary
HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 79 15 26
Maximum Split (%) 65.8% 12.5% 21.7%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 8
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 79 94
End Time (s) 79 94 0
Yield/Force Off (s) 73 88 114
Yield/Force Off 170(s) 57 69 95
Local Start Time (s) 0 79 94
Local Yield (s) 73 88 114
Local Yield 170(s) 57 69 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 457 41 6 9 33 1123 20 957
v/c Ratio 0.81 0.11 0.06 0.09 0.10 0.34 0.08 0.29
Control Delay 60.2 22.6 53.8 35.0 16.2 13.2 10.1 9.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.2 22.6 53.8 35.0 16.2 13.2 10.1 9.8
Queue Length 50th (ft) 160 4 5 2 7 88 5 103
Queue Length 95th (ft) #277 35 18 18 m35 228 17 140
Internal Link Dist (ft) 504 150 1290 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 563 364 139 129 321 3277 259 3264
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.11 0.04 0.07 0.10 0.34 0.08 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 118 503 145 62 529 126 138 480 29 130 503 81
Future Volume (veh/h) 118 503 145 62 529 126 138 480 29 130 503 81
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 126 535 154 66 563 134 147 511 31 138 535 86
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 185 683 306 167 663 157 732 1553 94 732 1121 501
Arrive On Green 0.02 0.06 0.06 0.09 0.23 0.23 0.21 0.32 0.32 0.07 0.10 0.10
Sat Flow, veh/h 3442 3539 1583 1774 2840 674 3442 4906 295 3442 3539 1583
Grp Volume(v), veh/h 126 535 154 66 350 347 147 352 190 138 535 86
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1744 1721 1695 1811 1721 1770 1583
Q Serve(g_s), s 4.4 17.9 11.3 4.2 22.7 22.8 4.2 9.5 9.6 4.5 17.1 5.9
Cycle Q Clear(g_c), s 4.4 17.9 11.3 4.2 22.7 22.8 4.2 9.5 9.6 4.5 17.1 5.9
Prop In Lane 1.00 1.00 1.00 0.39 1.00 0.16 1.00 1.00
Lane Grp Cap(c), veh/h 185 683 306 167 413 407 732 1074 573 732 1121 501
V/C Ratio(X) 0.68 0.78 0.50 0.40 0.85 0.85 0.20 0.33 0.33 0.19 0.48 0.17
Avail Cap(c_a), veh/h 287 944 422 192 516 509 732 1074 573 732 1121 501
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 57.9 53.7 50.6 51.1 44.0 44.0 38.8 31.3 31.3 46.0 44.4 39.4
Incr Delay (d2), s/veh 4.0 2.7 1.2 1.5 10.4 11.0 0.1 0.8 1.5 0.1 1.4 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.2 9.0 5.1 2.1 12.3 12.2 2.0 4.6 5.1 2.2 8.6 2.7
LnGrp Delay(d),s/veh 61.9 56.4 51.8 52.6 54.4 55.0 39.0 32.1 32.9 46.1 45.8 40.1
LnGrp LOS E E D D D D D C C D D D
Approach Vol, veh/h 815 763 689 759
Approach Delay, s/veh 56.4 54.5 33.8 45.2
Approach LOS E D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.5 45.0 15.3 30.2 29.5 45.0 10.5 35.0
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 15 38.0 13.0 32.0 * 15 38.0 10.0 35.0
Max Q Clear Time (g_c+I1), s 6.5 11.6 6.2 19.9 6.2 19.1 6.4 24.8
Green Ext Time (p_c), s 0.6 3.6 0.3 3.3 0.6 3.8 0.2 3.2

Intersection Summary
HCM 2010 Ctrl Delay 48.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 19 45 17 39 19 45 14 42
Maximum Split (%) 15.8% 37.5% 14.2% 32.5% 15.8% 37.5% 11.7% 35.0%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 5 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 95 50 33 114 95 50 36 114
End Time (s) 114 95 50 33 114 95 50 36
Yield/Force Off (s) 110 88 46 26 110 88 46 29
Yield/Force Off 170(s) 110 77 46 15 110 77 46 18
Local Start Time (s) 45 0 103 64 45 0 106 64
Local Yield (s) 60 38 116 96 60 38 116 99
Local Yield 170(s) 60 27 116 85 60 27 116 88

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 50 (42%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road
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Queues
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 126 535 154 66 697 147 542 138 535 86
v/c Ratio 0.48 0.64 0.31 0.34 0.79 0.49 0.27 0.46 0.38 0.12
Control Delay 71.6 37.9 22.8 53.4 47.4 57.4 25.6 49.7 18.9 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.6 37.9 22.8 53.4 47.4 57.4 25.6 49.7 18.9 4.5
Queue Length 50th (ft) 54 234 87 47 257 56 101 54 153 10
Queue Length 95th (ft) 87 292 154 93 305 88 149 88 231 52
Internal Link Dist (ft) 1321 647 577 1290
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 290 958 541 213 1028 429 2027 429 1420 700
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.56 0.28 0.31 0.68 0.34 0.27 0.32 0.38 0.12

Intersection Summary
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 171 781 130 39 612 31 119 149 33 15 366 423
Future Volume (veh/h) 171 781 130 39 612 31 119 149 33 15 366 423
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 174 797 133 40 624 32 121 152 34 15 373 432
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 3 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 454 1653 515 413 1611 82 177 1150 515 177 1653 515
Arrive On Green 0.13 0.32 0.32 0.04 0.11 0.11 0.05 0.32 0.32 0.03 0.22 0.22
Sat Flow, veh/h 1774 5085 1583 1774 4955 253 3442 3539 1583 3442 5085 1583
Grp Volume(v), veh/h 174 797 133 40 426 230 121 152 34 15 373 432
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1818 1721 1770 1583 1721 1695 1583
Q Serve(g_s), s 0.0 15.1 7.4 0.0 14.0 14.1 4.1 3.6 1.8 0.5 7.2 31.3
Cycle Q Clear(g_c), s 0.0 15.1 7.4 0.0 14.0 14.1 4.1 3.6 1.8 0.5 7.2 31.3
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 454 1653 515 413 1102 591 177 1150 515 177 1653 515
V/C Ratio(X) 0.38 0.48 0.26 0.10 0.39 0.39 0.68 0.13 0.07 0.08 0.23 0.84
Avail Cap(c_a), veh/h 454 1653 515 413 1102 591 315 1150 515 315 1653 515
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 0.84 0.84 0.84 0.67 0.67 0.67 1.00 1.00 1.00 0.98 0.98 0.98
Uniform Delay (d), s/veh 33.8 32.4 29.8 31.9 42.4 42.5 55.9 28.6 27.9 55.2 34.5 43.9
Incr Delay (d2), s/veh 0.4 0.9 1.0 0.1 0.7 1.3 4.5 0.2 0.2 0.2 0.3 14.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 7.1 3.4 1.1 6.7 7.4 2.1 1.8 0.8 0.2 3.5 15.9
LnGrp Delay(d),s/veh 34.3 33.3 30.9 32.0 43.1 43.8 60.5 28.8 28.2 55.4 34.8 58.9
LnGrp LOS C C C C D D E C C E C E
Approach Vol, veh/h 1104 696 307 820
Approach Delay, s/veh 33.1 42.7 41.2 47.9
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.8 45.0 10.2 45.0 19.8 45.0 10.2 45.0
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 11.0 39.0 11.0 39.0 11.0 39.0 11.0 39.0
Max Q Clear Time (g_c+I1), s 2.0 17.1 6.1 33.3 2.0 16.1 2.5 5.6
Green Ext Time (p_c), s 0.4 6.3 0.2 2.0 0.4 4.4 0.2 1.1

Intersection Summary
HCM 2010 Ctrl Delay 40.4
HCM 2010 LOS D
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Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None Max
Maximum Split (s) 15 45 15 45 15 45 15 45
Maximum Split (%) 12.5% 37.5% 12.5% 37.5% 12.5% 37.5% 12.5% 37.5%
Minimum Split (s) 9.5 24 9.5 24 9.5 24 9.5 24
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 89 44 29 104 89 44 29 104
End Time (s) 104 89 44 29 104 89 44 29
Yield/Force Off (s) 100 83 40 23 100 83 40 23
Yield/Force Off 170(s) 100 72 40 12 100 72 40 12
Local Start Time (s) 45 0 105 60 45 0 105 60
Local Yield (s) 56 39 116 99 56 39 116 99
Local Yield 170(s) 56 28 116 88 56 28 116 88

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 70
Offset: 44 (37%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 174 797 133 40 656 121 152 34 15 373 432
v/c Ratio 0.55 0.44 0.21 0.15 0.38 0.45 0.10 0.05 0.07 0.20 0.57
Control Delay 28.7 15.9 4.3 21.0 23.2 58.1 22.7 0.1 50.7 26.8 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.7 15.9 4.3 21.0 23.2 58.1 22.7 0.1 50.7 26.8 13.0
Queue Length 50th (ft) 79 190 28 24 185 46 32 0 5 71 81
Queue Length 95th (ft) 136 240 52 m34 228 77 67 0 17 100 154
Internal Link Dist (ft) 1166 1321 630 1010
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 380 1803 629 328 1714 314 1502 729 314 1844 756
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.44 0.21 0.12 0.38 0.39 0.10 0.05 0.05 0.20 0.57

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 89 1028 176 218 1224 65 175 299 177 77 215 63
Future Volume (veh/h) 89 1028 176 218 1224 65 175 299 177 77 215 63
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 96 1105 189 234 1316 70 188 322 190 83 231 68
Adj No. of Lanes 1 3 0 1 3 0 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 293 1859 318 367 2225 118 312 466 396 117 268 228
Arrive On Green 0.09 0.43 0.43 0.04 0.15 0.15 0.14 0.25 0.25 0.03 0.14 0.14
Sat Flow, veh/h 1774 4374 748 1774 4944 263 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 96 856 438 234 902 484 188 322 190 83 231 68
Grp Sat Flow(s),veh/h/ln 1774 1695 1731 1774 1695 1816 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 0.0 23.3 23.3 4.7 29.8 29.8 7.2 18.8 12.3 1.4 14.5 4.6
Cycle Q Clear(g_c), s 0.0 23.3 23.3 4.7 29.8 29.8 7.2 18.8 12.3 1.4 14.5 4.6
Prop In Lane 1.00 0.43 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 293 1441 736 367 1526 817 312 466 396 117 268 228
V/C Ratio(X) 0.33 0.59 0.59 0.64 0.59 0.59 0.60 0.69 0.48 0.71 0.86 0.30
Avail Cap(c_a), veh/h 293 1441 736 367 1526 817 312 466 396 149 466 396
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.8 26.5 26.6 45.8 40.8 40.8 46.4 40.8 38.4 56.4 50.2 45.9
Incr Delay (d2), s/veh 0.2 1.8 3.5 1.9 1.1 2.1 3.2 8.2 4.1 6.6 3.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 11.2 11.9 7.8 14.2 15.5 6.0 10.7 5.8 2.9 7.7 2.0
LnGrp Delay(d),s/veh 42.1 28.4 30.1 47.7 41.9 42.9 49.6 49.0 42.5 63.0 53.3 46.2
LnGrp LOS D C C D D D D D D E D D
Approach Vol, veh/h 1390 1620 700 382
Approach Delay, s/veh 29.8 43.1 47.4 54.2
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.9 37.0 18.1 57.0 20.6 24.3 15.1 60.0
Change Period (Y+Rc), s * 4 7.0 * 4 6.0 * 4 7.0 * 4 6.0
Max Green Setting (Gmax), s * 6 30.0 * 12 51.0 * 6 30.0 * 9 54.0
Max Q Clear Time (g_c+I1), s 3.4 20.8 6.7 25.3 9.2 16.5 2.0 31.8
Green Ext Time (p_c), s 0.1 0.6 0.1 3.1 0.0 0.7 0.1 3.3

Intersection Summary
HCM 2010 Ctrl Delay 40.3
HCM 2010 LOS D

Notes
User approved pedestrian interval to be less than phase max green.

lcastro
Date



Timing Report, Sorted By Phase
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBTL WBL EBTL NBL SBTL EBL WBTL
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None C-Max None None None C-Max
Maximum Split (s) 10 37 16 57 10 37 13 60
Maximum Split (%) 8.3% 30.8% 13.3% 47.5% 8.3% 30.8% 10.8% 50.0%
Minimum Split (s) 8 37 8 56 9.5 37 8 56
Yellow Time (s) 3 4.2 3 4.2 3 4.2 3 4.2
All-Red Time (s) 1 2.8 1 1.8 1 2.8 1 1.8
Minimum Initial (s) 4 8 4 10 4 8 4 10
Vehicle Extension (s) 2 1 1 1 3 2 1 1
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 33 7 33
Flash Dont Walk (s) 23 17 23 17
Dual Entry Yes Yes Yes Yes No Yes Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 86 49 33 96 86 49 36 96
End Time (s) 96 86 49 33 96 86 49 36
Yield/Force Off (s) 92 79 45 27 92 79 45 30
Yield/Force Off 170(s) 92 56 45 10 92 56 45 13
Local Start Time (s) 110 73 57 0 110 73 60 0
Local Yield (s) 116 103 69 51 116 103 69 54
Local Yield 170(s) 116 80 69 34 116 80 69 37

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 115
Offset: 96 (80%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green

Splits and Phases:     1: 68th Street/68th Street  & Camelback Road
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Queues
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 96 1294 234 1386 188 322 190 83 231 68
v/c Ratio 0.46 0.58 0.84 0.58 0.46 0.66 0.36 0.56 0.77 0.20
Control Delay 31.5 25.7 35.1 24.7 38.0 47.4 11.0 50.7 65.0 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.5 25.7 35.1 24.7 38.0 47.4 11.0 50.7 65.0 4.2
Queue Length 50th (ft) 31 268 36 226 105 227 20 43 174 0
Queue Length 95th (ft) 56 317 m#179 297 166 332 82 81 246 17
Internal Link Dist (ft) 470 1166 612 237
Turn Bay Length (ft) 200 225 140 140 165 180
Base Capacity (vph) 232 2239 301 2383 408 490 531 160 465 470
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.58 0.78 0.58 0.46 0.66 0.36 0.52 0.50 0.14

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
2: 68th Street & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 23 32 430 23 14 214
Future Vol, veh/h 23 32 430 23 14 214
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 25 35 473 25 15 235
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 751 485 0 0 498 0
          Stage 1 485 - - - - -
          Stage 2 266 - - - - -
Critical Hdwy 7.12 6.22 - - 4.12 -
Critical Hdwy Stg 1 6.12 - - - - -
Critical Hdwy Stg 2 6.12 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 327 582 - - 1066 -
          Stage 1 563 - - - - -
          Stage 2 739 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 323 582 - - 1066 -
Mov Cap-2 Maneuver 323 - - - - -
          Stage 1 563 - - - - -
          Stage 2 729 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.6 0 0.5
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 436 1066 -
HCM Lane V/C Ratio - - 0.139 0.014 -
HCM Control Delay (s) - - 14.6 8.4 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.5 0 -
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HCM 2010 Signalized Intersection Summary
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 65 8 64 66 11 22 35 544 69 28 936 27
Future Volume (veh/h) 65 8 64 66 11 22 35 544 69 28 936 27
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 71 9 70 72 12 24 38 591 75 30 1017 29
Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 21 85 194 71 142 444 2734 1223 652 3928 1223
Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 1.00 1.00 1.00 0.77 0.77 0.77
Sat Flow, veh/h 597 165 667 1314 556 1111 537 3539 1583 767 5085 1583
Grp Volume(v), veh/h 150 0 0 72 0 36 38 591 75 30 1017 29
Grp Sat Flow(s),veh/h/ln 1428 0 0 1314 0 1667 537 1770 1583 767 1695 1583
Q Serve(g_s), s 10.1 0.0 0.0 0.0 0.0 2.3 0.7 0.0 0.0 1.1 6.8 0.5
Cycle Q Clear(g_c), s 12.4 0.0 0.0 8.2 0.0 2.3 7.5 0.0 0.0 1.1 6.8 0.5
Prop In Lane 0.47 0.47 1.00 0.67 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 226 0 0 194 0 213 444 2734 1223 652 3928 1223
V/C Ratio(X) 0.66 0.00 0.00 0.37 0.00 0.17 0.09 0.22 0.06 0.05 0.26 0.02
Avail Cap(c_a), veh/h 582 0 0 508 0 611 444 2734 1223 652 3928 1223
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.3 0.0 0.0 49.3 0.0 46.7 0.3 0.0 0.0 3.2 3.9 3.2
Incr Delay (d2), s/veh 1.2 0.0 0.0 0.4 0.0 0.1 0.3 0.1 0.1 0.1 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 0.0 0.0 2.3 0.0 1.1 0.1 0.0 0.0 0.3 3.2 0.2
LnGrp Delay(d),s/veh 52.5 0.0 0.0 49.7 0.0 46.8 0.5 0.1 0.1 3.4 4.0 3.2
LnGrp LOS D D D A A A A A A
Approach Vol, veh/h 150 108 704 1076
Approach Delay, s/veh 52.5 48.7 0.1 4.0
Approach LOS D D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 98.7 21.3 98.7 21.3
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 64 44.0 * 64 44.0
Max Q Clear Time (g_c+I1), s 9.5 14.4 8.8 10.2
Green Ext Time (p_c), s 2.6 0.9 2.6 0.9

Intersection Summary
HCM 2010 Ctrl Delay 8.6
HCM 2010 LOS A

Notes
User approved pedestrian interval to be less than phase max green.

lcastro
Date



Timing Report, Sorted By Phase
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 2 4 6 8
Movement NBTL EBTL SBTL WBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None C-Max None
Maximum Split (s) 70 50 70 50
Maximum Split (%) 58.3% 41.7% 58.3% 41.7%
Minimum Split (s) 39 31.4 39 31.1
Yellow Time (s) 4.1 3 4.1 3
All-Red Time (s) 1.9 3 1.9 3
Minimum Initial (s) 10 6 10 6
Vehicle Extension (s) 0.2 2 0.2 2
Minimum Gap (s) 3 3 3 3
Time Before Reduce (s) 0 0 0 0
Time To Reduce (s) 0 0 0 0
Walk Time (s) 17 6 17 6
Flash Dont Walk (s) 13 19 13 19
Dual Entry Yes Yes Yes Yes
Inhibit Max Yes Yes Yes Yes
Start Time (s) 0 70 0 70
End Time (s) 70 0 70 0
Yield/Force Off (s) 64 114 64 114
Yield/Force Off 170(s) 51 95 51 95
Local Start Time (s) 0 70 0 70
Local Yield (s) 64 114 64 114
Local Yield 170(s) 51 95 51 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Splits and Phases:     3: Goldwater Boulevard & Scottsdale Fashion Square
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Queues
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 150 72 36 38 591 75 30 1017 29
v/c Ratio 0.75 0.61 0.17 0.10 0.21 0.06 0.05 0.25 0.02
Control Delay 58.6 70.7 24.1 12.9 11.6 7.2 4.1 4.0 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.6 70.7 24.1 12.9 11.6 7.2 4.1 4.0 1.5
Queue Length 50th (ft) 83 54 8 20 165 13 4 63 0
Queue Length 95th (ft) 147 99 38 m35 m196 m36 15 105 8
Internal Link Dist (ft) 275 60 1011 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 557 381 629 392 2783 1260 628 3999 1251
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.27 0.19 0.06 0.10 0.21 0.06 0.05 0.25 0.02

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
4: Goldwater Boulevard & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 144 0 0 631 0 858
Future Vol, veh/h 144 0 0 631 0 858
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 162 0 0 709 0 964
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 386 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 386 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 621 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 601 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 621 - - - - -
Mov Cap-2 Maneuver 621 - - - - -
          Stage 1 - - - - - -
          Stage 2 601 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.8 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 621 -
HCM Lane V/C Ratio - 0.261 -
HCM Control Delay (s) - 12.8 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 1 -
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HCM 2010 TWSC
5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 43 588 0 29 114 27 6 3 40 17 3 24
Future Vol, veh/h 43 588 0 29 114 27 6 3 40 17 3 24
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 49 676 0 33 131 31 7 3 46 20 3 28
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 162 0 0 676 0 0 909 1004 338 652 988 81
          Stage 1 - - - - - - 775 775 - 213 213 -
          Stage 2 - - - - - - 134 229 - 439 775 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1414 - - 911 - - 230 240 658 353 246 963
          Stage 1 - - - - - - 357 406 - 769 725 -
          Stage 2 - - - - - - 855 713 - 567 406 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1414 - - 911 - - 209 223 658 307 229 963
Mov Cap-2 Maneuver - - - - - - 209 223 - 307 229 -
          Stage 1 - - - - - - 345 392 - 742 699 -
          Stage 2 - - - - - - 796 687 - 505 392 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 1.6 13.1 13.1
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 209 579 1414 - - 911 - - 307 710
HCM Lane V/C Ratio 0.033 0.085 0.035 - - 0.037 - - 0.064 0.044
HCM Control Delay (s) 22.8 11.8 7.6 - - 9.1 - - 17.5 10.3
HCM Lane LOS C B A - - A - - C B
HCM 95th %tile Q(veh) 0.1 0.3 0.1 - - 0.1 - - 0.2 0.1
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/12/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 621 4 33 12 13 22 46 1126 11 8 969 111
Future Volume (vph) 621 4 33 12 13 22 46 1126 11 8 969 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.86 1.00 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1611 1770 1688 1770 5078 1770 5007
Flt Permitted 0.73 1.00 0.65 1.00 0.19 1.00 0.17 1.00
Satd. Flow (perm) 2642 1611 1202 1688 353 5078 324 5007
Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Adj. Flow (vph) 698 4 37 13 15 25 52 1265 12 9 1089 125
RTOR Reduction (vph) 0 30 0 0 24 0 0 1 0 0 12 0
Lane Group Flow (vph) 698 11 0 13 16 0 52 1276 0 9 1202 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 24.0 24.0 6.2 6.2 71.8 71.8 71.8 71.8
Effective Green, g (s) 24.0 24.0 6.2 6.2 71.8 71.8 71.8 71.8
Actuated g/C Ratio 0.20 0.20 0.05 0.05 0.60 0.60 0.60 0.60
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 528 322 62 87 211 3038 193 2995
v/s Ratio Prot 0.01 0.01 c0.25 0.24
v/s Ratio Perm c0.26 c0.01 0.15 0.03
v/c Ratio 1.32 0.04 0.21 0.19 0.25 0.42 0.05 0.40
Uniform Delay, d1 48.0 38.7 54.6 54.5 11.4 12.9 10.0 12.7
Progression Factor 1.25 1.85 1.00 1.00 0.97 1.20 1.00 1.00
Incremental Delay, d2 157.6 0.0 1.7 1.0 2.5 0.4 0.5 0.4
Delay (s) 217.7 71.5 56.2 55.5 13.5 15.9 10.4 13.1
Level of Service F E E E B B B B
Approach Delay (s) 209.6 55.7 15.8 13.1
Approach LOS F E B B

Intersection Summary
HCM 2000 Control Delay 58.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/12/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 79 15 26
Maximum Split (%) 65.8% 12.5% 21.7%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 6
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 79 94
End Time (s) 79 94 0
Yield/Force Off (s) 73 88 114
Yield/Force Off 170(s) 57 69 95
Local Start Time (s) 0 79 94
Local Yield (s) 73 88 114
Local Yield 170(s) 57 69 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/12/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 698 41 13 40 52 1277 9 1214
v/c Ratio 1.32 0.12 0.18 0.31 0.24 0.41 0.05 0.40
Control Delay 202.4 28.9 58.2 34.2 13.8 15.2 10.4 12.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 202.4 28.9 58.2 34.2 13.8 15.2 10.4 12.3
Queue Length 50th (ft) ~387 8 10 11 23 310 3 162
Queue Length 95th (ft) #519 39 30 46 m59 324 10 190
Internal Link Dist (ft) 504 150 1288 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 528 351 90 149 214 3091 197 3058
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.32 0.12 0.14 0.27 0.24 0.41 0.05 0.40

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 249 526 228 81 500 146 294 700 90 268 574 221
Future Volume (veh/h) 249 526 228 81 500 146 294 700 90 268 574 221
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 262 554 240 85 526 154 309 737 95 282 604 233
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 321 680 304 225 610 178 795 1259 161 764 944 422
Arrive On Green 0.19 0.38 0.38 0.13 0.23 0.23 0.23 0.28 0.28 0.07 0.09 0.09
Sat Flow, veh/h 3442 3539 1583 1774 2705 788 3442 4566 584 3442 3539 1583
Grp Volume(v), veh/h 262 554 240 85 343 337 309 546 286 282 604 233
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1724 1721 1695 1760 1721 1770 1583
Q Serve(g_s), s 8.8 16.8 16.1 5.3 22.4 22.6 9.1 16.7 16.9 9.4 19.8 16.9
Cycle Q Clear(g_c), s 8.8 16.8 16.1 5.3 22.4 22.6 9.1 16.7 16.9 9.4 19.8 16.9
Prop In Lane 1.00 1.00 1.00 0.46 1.00 0.33 1.00 1.00
Lane Grp Cap(c), veh/h 321 680 304 225 399 389 795 935 485 764 944 422
V/C Ratio(X) 0.82 0.81 0.79 0.38 0.86 0.87 0.39 0.58 0.59 0.37 0.64 0.55
Avail Cap(c_a), veh/h 459 1038 464 225 472 460 795 935 485 764 944 422
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00 0.90 0.90 0.90
Uniform Delay (d), s/veh 47.8 35.0 34.8 48.1 44.6 44.7 39.0 37.5 37.6 47.6 49.2 47.8
Incr Delay (d2), s/veh 6.5 2.6 4.4 1.0 13.1 14.0 0.3 2.7 5.2 0.3 3.0 4.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.4 8.4 7.3 2.7 12.4 12.3 4.4 8.2 8.9 4.5 10.1 8.0
LnGrp Delay(d),s/veh 54.3 37.6 39.2 49.1 57.7 58.7 39.3 40.2 42.8 47.9 52.2 52.5
LnGrp LOS D D D D E E D D D D D D
Approach Vol, veh/h 1056 765 1141 1119
Approach Delay, s/veh 42.1 57.2 40.6 51.2
Approach LOS D E D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 30.6 40.1 19.2 30.1 31.7 39.0 15.2 34.1
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 17 33.1 12.8 35.2 * 18 32.0 16.0 32.0
Max Q Clear Time (g_c+I1), s 11.4 18.9 7.3 18.8 11.1 21.8 10.8 24.6
Green Ext Time (p_c), s 1.2 4.7 0.6 4.2 1.3 3.6 0.4 2.5

Intersection Summary
HCM 2010 Ctrl Delay 47.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 20.9 40.1 16.8 42.2 22 39 20 39
Maximum Split (%) 17.4% 33.4% 14.0% 35.2% 18.3% 32.5% 16.7% 32.5%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 2 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 18.1 98 81.2 39 17 98 78 39
End Time (s) 39 18.1 98 81.2 39 17 98 78
Yield/Force Off (s) 35 11.1 94 74.2 35 10 94 71
Yield/Force Off 170(s) 35 0.1 94 63.2 35 119 94 60
Local Start Time (s) 40.1 0 103.2 61 39 0 100 61
Local Yield (s) 57 33.1 116 96.2 57 32 116 93
Local Yield 170(s) 57 22.1 116 85.2 57 21 116 82

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 98 (82%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road
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Queues
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 262 554 240 85 680 309 832 282 604 233
v/c Ratio 0.66 0.63 0.42 0.40 0.81 0.69 0.49 0.67 0.51 0.34
Control Delay 46.2 15.6 4.0 53.4 49.4 57.9 33.1 75.8 52.2 27.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.2 15.6 4.0 53.4 49.4 57.9 33.1 75.8 52.2 27.7
Queue Length 50th (ft) 111 137 18 60 248 119 186 95 261 88
Queue Length 95th (ft) 152 181 23 114 312 164 246 149 318 174
Internal Link Dist (ft) 1329 616 511 1288
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 457 1050 638 232 934 514 1715 483 1173 680
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.53 0.38 0.37 0.73 0.60 0.49 0.58 0.51 0.34

Intersection Summary
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 242 899 158 48 876 70 257 276 90 61 428 460
Future Volume (veh/h) 242 899 158 48 876 70 257 276 90 61 428 460
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 257 956 168 51 932 74 273 294 96 65 455 489
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 3 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 333 1483 462 358 1402 111 328 387 173 1071 1653 515
Arrive On Green 0.24 0.58 0.58 0.04 0.10 0.10 0.10 0.11 0.11 0.10 0.11 0.11
Sat Flow, veh/h 1774 5085 1583 1774 4805 381 3442 3539 1583 3442 5085 1583
Grp Volume(v), veh/h 257 956 168 51 657 349 273 294 96 65 455 489
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1796 1721 1770 1583 1721 1695 1583
Q Serve(g_s), s 7.3 15.1 6.7 0.0 22.4 22.5 9.4 9.7 6.9 2.0 9.9 36.8
Cycle Q Clear(g_c), s 7.3 15.1 6.7 0.0 22.4 22.5 9.4 9.7 6.9 2.0 9.9 36.8
Prop In Lane 1.00 1.00 1.00 0.21 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 333 1483 462 358 989 524 328 387 173 1071 1653 515
V/C Ratio(X) 0.77 0.64 0.36 0.14 0.66 0.67 0.83 0.76 0.55 0.06 0.28 0.95
Avail Cap(c_a), veh/h 333 1483 462 358 989 524 430 1150 515 1071 1653 515
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.82 0.82 0.82 0.66 0.66 0.66 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 39.6 20.8 19.1 37.5 48.6 48.6 53.3 51.9 50.7 38.0 40.6 52.6
Incr Delay (d2), s/veh 8.0 1.8 1.8 0.0 2.3 4.4 8.0 1.2 1.0 0.0 0.4 28.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.2 7.1 3.1 1.5 10.9 11.9 4.8 4.8 3.1 1.0 4.7 20.2
LnGrp Delay(d),s/veh 47.6 22.6 20.9 37.5 50.9 53.0 61.4 53.1 51.7 38.0 41.0 81.1
LnGrp LOS D C C D D D E D D D D F
Approach Vol, veh/h 1381 1057 663 1009
Approach Delay, s/veh 27.1 50.9 56.3 60.2
Approach LOS C D E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 18.6 41.0 15.4 45.0 18.6 41.0 41.3 19.1
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 11.0 35.0 15.0 39.0 11.0 35.0 15.0 39.0
Max Q Clear Time (g_c+I1), s 2.0 17.1 11.4 38.8 9.3 24.5 4.0 11.7
Green Ext Time (p_c), s 0.1 2.8 0.1 0.1 0.0 2.2 0.2 1.4

Intersection Summary
HCM 2010 Ctrl Delay 46.1
HCM 2010 LOS D
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Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None None
Maximum Split (s) 15 41 19 45 15 41 19 45
Maximum Split (%) 12.5% 34.2% 15.8% 37.5% 12.5% 34.2% 15.8% 37.5%
Minimum Split (s) 8 36 8 36 8 36 8 36
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 1 1 1 3 1 1 1 2
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s)
Flash Dont Walk (s)
Dual Entry Yes No Yes No No Yes Yes No
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 41 0 101 56 41 0 101 56
End Time (s) 56 41 0 101 56 41 0 101
Yield/Force Off (s) 52 35 116 95 52 35 116 95
Yield/Force Off 170(s) 52 35 116 95 52 35 116 95
Local Start Time (s) 41 0 101 56 41 0 101 56
Local Yield (s) 52 35 116 95 52 35 116 95
Local Yield 170(s) 52 35 116 95 52 35 116 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - Existing PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 257 956 168 51 1006 273 294 96 65 455 489
v/c Ratio 0.98 0.56 0.28 0.20 0.64 0.76 0.43 0.25 0.08 0.28 0.74
Control Delay 73.8 17.2 2.8 45.2 52.3 66.2 48.1 9.8 40.2 35.3 33.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.8 17.2 2.8 45.2 52.3 66.2 48.1 9.8 40.2 35.3 33.1
Queue Length 50th (ft) 119 91 5 34 303 107 116 0 19 104 219
Queue Length 95th (ft) #305 110 13 m54 335 151 156 45 44 140 373
Internal Link Dist (ft) 1166 1329 570 1011
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 263 1714 603 271 1577 429 1226 613 925 1652 662
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.56 0.28 0.19 0.64 0.64 0.24 0.16 0.07 0.28 0.74

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCW, LLC 
Caesars Republic  

ATTACHMENT E – 5/9/17 SFS TI&MA  
YEAR 2020 NO BUILD CAPACITY ANALYSIS 

 
The Synchro outputs under Attachment E are taken directly from the Scottsdale Fashion 
Square Traffic Impact & Mitigation Analysis, dated May 9, 2017. For organizational purposes, 
the intersections for the Scottsdale Fashion Square – Caesars Republic Traffic Impact & 
Mitigation Analysis have been changed to: 
 

Intersection 
May 9, 2017 TI&MA 

Intersection Number 
Caesars Republic TI&MA 

Intersection Number 

Goldwater Boulevard and Camelback 
Road 8 1 

Goldwater Boulevard and Fashion 
Square 3 2 

Goldwater Boulevard and Highland 
Avenue 4 3 

Highland Avenue and Site Driveway 
 N/A 4 

Highland Avenue and Fashion 
Square/Optima Driveway 5 5 

Scottsdale Road and Highland Avenue 
 6 6 
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HCM 2010 Signalized Intersection Summary
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 81 1095 136 145 1025 60 224 321 184 52 200 42
Future Volume (veh/h) 81 1095 136 145 1025 60 224 321 184 52 200 42
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 90 1217 151 161 1139 67 249 357 204 58 222 47
Adj No. of Lanes 1 3 0 1 3 0 1 1 1 1 1 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 374 1948 242 328 2211 130 347 497 422 114 259 220
Arrive On Green 0.08 0.43 0.43 0.21 0.90 0.90 0.16 0.27 0.27 0.03 0.14 0.14
Sat Flow, veh/h 1774 4584 569 1774 4913 289 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 90 900 468 161 786 420 249 357 204 58 222 47
Grp Sat Flow(s),veh/h/ln 1774 1695 1762 1774 1695 1812 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 0.0 24.9 24.9 0.0 5.2 5.2 11.3 20.9 13.0 0.0 14.0 3.2
Cycle Q Clear(g_c), s 0.0 24.9 24.9 0.0 5.2 5.2 11.3 20.9 13.0 0.0 14.0 3.2
Prop In Lane 1.00 0.32 1.00 0.16 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 374 1441 749 328 1526 815 347 497 422 114 259 220
V/C Ratio(X) 0.24 0.62 0.62 0.49 0.52 0.52 0.72 0.72 0.48 0.51 0.86 0.21
Avail Cap(c_a), veh/h 374 1441 749 328 1526 815 347 497 422 178 466 396
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.77 0.77 0.77 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.8 27.0 27.0 35.8 3.6 3.6 45.8 39.9 37.0 56.4 50.5 45.8
Incr Delay (d2), s/veh 0.1 2.1 3.9 0.3 1.0 1.8 7.0 8.7 3.9 1.3 3.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.0 12.0 12.9 4.3 2.4 2.7 8.4 11.9 6.1 1.9 7.4 1.4
LnGrp Delay(d),s/veh 21.9 29.1 30.9 36.1 4.5 5.3 52.7 48.6 41.0 57.7 53.7 46.0
LnGrp LOS C C C D A A D D D E D D
Approach Vol, veh/h 1458 1367 810 327
Approach Delay, s/veh 29.2 8.5 47.9 53.3
Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.7 39.0 16.3 57.0 23.0 23.7 13.3 60.0
Change Period (Y+Rc), s * 4 7.0 * 4 6.0 * 4 7.0 * 4 6.0
Max Green Setting (Gmax), s * 8 32.0 * 8 51.0 * 10 30.0 * 5 54.0
Max Q Clear Time (g_c+I1), s 2.0 22.9 2.0 26.9 13.3 16.0 2.0 7.2
Green Ext Time (p_c), s 0.1 0.6 0.1 3.3 0.0 0.7 0.0 2.8

Intersection Summary
HCM 2010 Ctrl Delay 27.9
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBTL WBL EBTL NBL SBTL EBL WBTL
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None C-Max None None None C-Max
Maximum Split (s) 12 39 12 57 14 37 9 60
Maximum Split (%) 10.0% 32.5% 10.0% 47.5% 11.7% 30.8% 7.5% 50.0%
Minimum Split (s) 8 37 8 56 9.5 37 8 56
Yellow Time (s) 3 4.2 3 4.2 3 4.2 3 4.2
All-Red Time (s) 1 2.8 1 1.8 1 2.8 1 1.8
Minimum Initial (s) 4 8 4 10 4 8 4 10
Vehicle Extension (s) 2 1 1 1 3 2 1 1
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 33 7 33
Flash Dont Walk (s) 23 17 23 17
Dual Entry Yes Yes Yes Yes No Yes Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 108 69 57 0 106 69 60 0
End Time (s) 0 108 69 57 0 106 69 60
Yield/Force Off (s) 116 101 65 51 116 99 65 54
Yield/Force Off 170(s) 116 78 65 34 116 76 65 37
Local Start Time (s) 108 69 57 0 106 69 60 0
Local Yield (s) 116 101 65 51 116 99 65 54
Local Yield 170(s) 116 78 65 34 116 76 65 37

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 115
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green

Splits and Phases:     1: 68th Street/68th Street  & Camelback Road
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Queues
1: 68th Street/68th Street  & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 90 1368 161 1206 249 357 204 58 222 47
v/c Ratio 0.42 0.59 0.70 0.49 0.58 0.71 0.38 0.40 0.77 0.14
Control Delay 25.0 24.9 37.3 9.0 41.5 48.5 12.3 39.2 65.2 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 24.9 37.3 9.0 41.5 48.5 12.3 39.2 65.2 0.9
Queue Length 50th (ft) 31 282 33 98 140 250 29 29 167 0
Queue Length 95th (ft) 56 332 #130 134 213 362 95 59 238 0
Internal Link Dist (ft) 470 1166 612 237
Turn Bay Length (ft) 200 225 140 140 165 180
Base Capacity (vph) 220 2333 236 2473 428 504 540 190 465 470
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.59 0.68 0.49 0.58 0.71 0.38 0.31 0.48 0.10

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM 2010 TWSC
2: 68th Street & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 2 356 10 10 294
Future Vol, veh/h 2 2 356 10 10 294
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 0 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 2 2 396 11 11 327
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 750 401 0 0 407 0
          Stage 1 401 - - - - -
          Stage 2 349 - - - - -
Critical Hdwy 7.12 6.22 - - 4.12 -
Critical Hdwy Stg 1 6.12 - - - - -
Critical Hdwy Stg 2 6.12 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 328 649 - - 1152 -
          Stage 1 626 - - - - -
          Stage 2 667 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 326 649 - - 1152 -
Mov Cap-2 Maneuver 326 - - - - -
          Stage 1 626 - - - - -
          Stage 2 661 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.4 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 434 1152 -
HCM Lane V/C Ratio - - 0.01 0.01 -
HCM Control Delay (s) - - 13.4 8.2 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 2010 Signalized Intersection Summary
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 3 4 10 1 2 22 456 33 15 1033 40
Future Volume (veh/h) 9 3 4 10 1 2 22 456 33 15 1033 40
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 10 3 4 11 1 2 24 507 37 17 1148 44
Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 73 13 12 109 18 36 448 3071 1374 805 4413 1374
Arrive On Green 0.03 0.03 0.03 0.03 0.03 0.03 1.00 1.00 1.00 0.87 0.87 0.87
Sat Flow, veh/h 772 413 364 1403 556 1111 468 3539 1583 859 5085 1583
Grp Volume(v), veh/h 17 0 0 11 0 3 24 507 37 17 1148 44
Grp Sat Flow(s),veh/h/ln 1549 0 0 1403 0 1667 468 1770 1583 859 1695 1583
Q Serve(g_s), s 0.7 0.0 0.0 0.0 0.0 0.2 0.3 0.0 0.0 0.3 4.6 0.5
Cycle Q Clear(g_c), s 1.2 0.0 0.0 0.7 0.0 0.2 4.9 0.0 0.0 0.3 4.6 0.5
Prop In Lane 0.59 0.24 1.00 0.67 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 98 0 0 109 0 54 448 3071 1374 805 4413 1374
V/C Ratio(X) 0.17 0.00 0.00 0.10 0.00 0.06 0.05 0.17 0.03 0.02 0.26 0.03
Avail Cap(c_a), veh/h 414 0 0 403 0 403 448 3071 1374 805 4413 1374
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.94 0.94 0.94 1.00 1.00 1.00
Uniform Delay (d), s/veh 56.8 0.0 0.0 56.5 0.0 56.3 0.1 0.0 0.0 1.1 1.4 1.1
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.1 0.0 0.2 0.2 0.1 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 0.4 0.0 0.1 0.1 0.0 0.0 0.1 2.2 0.2
LnGrp Delay(d),s/veh 57.1 0.0 0.0 56.7 0.0 56.5 0.3 0.1 0.0 1.1 1.5 1.1
LnGrp LOS E E E A A A A A A
Approach Vol, veh/h 17 14 568 1209
Approach Delay, s/veh 57.1 56.6 0.1 1.5
Approach LOS E E A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 110.1 9.9 110.1 9.9
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 79 29.0 * 79 29.0
Max Q Clear Time (g_c+I1), s 6.9 3.2 6.6 2.7
Green Ext Time (p_c), s 2.7 0.1 2.7 0.1

Intersection Summary
HCM 2010 Ctrl Delay 2.0
HCM 2010 LOS A

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 2 4 6 8
Movement NBTL EBTL SBTL WBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None C-Max None
Maximum Split (s) 85 35 85 35
Maximum Split (%) 70.8% 29.2% 70.8% 29.2%
Minimum Split (s) 39 31.4 39 31.1
Yellow Time (s) 4.1 3 4.1 3
All-Red Time (s) 1.9 3 1.9 3
Minimum Initial (s) 10 6 10 6
Vehicle Extension (s) 0.2 2 0.2 2
Minimum Gap (s) 3 3 3 3
Time Before Reduce (s) 0 0 0 0
Time To Reduce (s) 0 0 0 0
Walk Time (s) 17 6 17 6
Flash Dont Walk (s) 13 19 13 19
Dual Entry Yes Yes Yes Yes
Inhibit Max Yes Yes Yes Yes
Start Time (s) 0 85 0 85
End Time (s) 85 0 85 0
Yield/Force Off (s) 79 114 79 114
Yield/Force Off 170(s) 66 95 66 95
Local Start Time (s) 0 85 0 85
Local Yield (s) 79 114 79 114
Local Yield 170(s) 66 95 66 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Splits and Phases:     3: Goldwater Boulevard & Scottsdale Fashion Square
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Queues
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 17 11 3 24 507 37 17 1148 44
v/c Ratio 0.17 0.11 0.03 0.06 0.15 0.02 0.02 0.24 0.03
Control Delay 49.1 56.3 41.7 3.2 2.2 2.0 1.3 1.0 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 56.3 41.7 3.2 2.2 2.0 1.3 1.0 0.5
Queue Length 50th (ft) 10 8 1 0 0 0 0 0 0
Queue Length 95th (ft) 34 28 11 m11 71 m11 5 60 5
Internal Link Dist (ft) 275 60 1010 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 438 450 406 410 3316 1485 811 4764 1486
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.02 0.01 0.06 0.15 0.02 0.02 0.24 0.03

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
4: Goldwater Boulevard & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 75 0 0 467 0 961
Future Vol, veh/h 75 0 0 467 0 961
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 83 0 0 519 0 1068
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 427 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 427 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 593 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 573 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 593 - - - - -
Mov Cap-2 Maneuver 593 - - - - -
          Stage 1 - - - - - -
          Stage 2 573 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.1 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 593 -
HCM Lane V/C Ratio - 0.141 -
HCM Control Delay (s) - 12.1 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0.5 -
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HCM 2010 TWSC
5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 441 2 30 34 17 0 1 13 22 0 41
Future Vol, veh/h 24 441 2 30 34 17 0 1 13 22 0 41
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 27 490 2 33 38 19 0 1 14 24 0 46
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 57 0 0 492 0 0 630 667 246 413 660 28
          Stage 1 - - - - - - 544 544 - 114 114 -
          Stage 2 - - - - - - 86 123 - 299 546 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1546 - - 1068 - - 366 378 754 523 382 1041
          Stage 1 - - - - - - 491 517 - 879 800 -
          Stage 2 - - - - - - 912 793 - 685 516 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1546 - - 1068 - - 337 360 754 493 364 1041
Mov Cap-2 Maneuver - - - - - - 337 360 - 493 364 -
          Stage 1 - - - - - - 482 508 - 864 775 -
          Stage 2 - - - - - - 845 768 - 659 507 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 3.1 10.3 10
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) - 699 1546 - - 1068 - - 493 1041
HCM Lane V/C Ratio - 0.022 0.017 - - 0.031 - - 0.05 0.044
HCM Control Delay (s) 0 10.3 7.4 - - 8.5 - - 12.7 8.6
HCM Lane LOS A B A - - A - - B A
HCM 95th %tile Q(veh) - 0.1 0.1 - - 0.1 - - 0.2 0.1
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 439 7 33 6 2 7 32 1057 22 19 873 47
Future Volume (vph) 439 7 33 6 2 7 32 1057 22 19 873 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.88 1.00 0.88 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1633 1770 1639 1770 5070 1770 5046
Flt Permitted 0.75 1.00 0.74 1.00 0.24 1.00 0.19 1.00
Satd. Flow (perm) 2714 1633 1380 1639 447 5070 353 5046
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 488 8 37 7 2 8 36 1174 24 21 970 52
RTOR Reduction (vph) 0 29 0 0 8 0 0 1 0 0 3 0
Lane Group Flow (vph) 488 16 0 7 2 0 36 1197 0 21 1019 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 27.3 27.3 5.4 5.4 69.3 69.3 69.3 69.3
Effective Green, g (s) 27.3 27.3 5.4 5.4 69.3 69.3 69.3 69.3
Actuated g/C Ratio 0.23 0.23 0.05 0.05 0.58 0.58 0.58 0.58
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 617 371 62 73 258 2927 203 2914
v/s Ratio Prot 0.01 0.00 c0.24 0.20
v/s Ratio Perm c0.18 c0.01 0.08 0.06
v/c Ratio 0.79 0.04 0.11 0.03 0.14 0.41 0.10 0.35
Uniform Delay, d1 43.7 36.2 55.0 54.8 11.6 14.0 11.4 13.4
Progression Factor 1.04 1.05 1.00 1.00 1.46 1.56 1.00 1.00
Incremental Delay, d2 6.8 0.0 0.8 0.2 1.1 0.4 1.0 0.3
Delay (s) 52.3 38.0 55.8 55.0 18.1 22.4 12.4 13.8
Level of Service D D E D B C B B
Approach Delay (s) 51.1 55.3 22.2 13.7
Approach LOS D E C B

Intersection Summary
HCM 2000 Control Delay 24.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 50 31 39
Maximum Split (%) 41.7% 25.8% 32.5%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 8
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 50 81
End Time (s) 50 81 0
Yield/Force Off (s) 44 75 114
Yield/Force Off 170(s) 28 56 95
Local Start Time (s) 0 50 81
Local Yield (s) 44 75 114
Local Yield 170(s) 28 56 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 488 45 7 10 36 1198 21 1022
v/c Ratio 0.79 0.11 0.06 0.07 0.13 0.39 0.10 0.33
Control Delay 54.7 14.1 49.3 29.3 25.2 23.2 17.8 14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.7 14.1 49.3 29.3 25.2 23.2 17.8 14.2
Queue Length 50th (ft) 182 3 5 1 17 242 5 108
Queue Length 95th (ft) 202 22 20 18 m51 336 29 242
Internal Link Dist (ft) 504 150 1290 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 753 480 287 347 271 3079 215 3066
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.09 0.02 0.03 0.13 0.39 0.10 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 125 534 154 66 561 134 146 509 31 138 534 86
Future Volume (veh/h) 125 534 154 66 561 134 146 509 31 138 534 86
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 139 593 171 73 623 149 162 566 34 153 593 96
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 200 772 346 178 739 176 739 1391 83 739 1003 449
Arrive On Green 0.02 0.07 0.07 0.10 0.26 0.26 0.21 0.28 0.28 0.07 0.09 0.09
Sat Flow, veh/h 3442 3539 1583 1774 2836 677 3442 4908 293 3442 3539 1583
Grp Volume(v), veh/h 139 593 171 73 388 384 162 390 210 153 593 96
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1743 1721 1695 1811 1721 1770 1583
Q Serve(g_s), s 4.8 19.8 12.5 4.6 24.9 25.0 4.7 11.2 11.3 5.0 19.3 6.7
Cycle Q Clear(g_c), s 4.8 19.8 12.5 4.6 24.9 25.0 4.7 11.2 11.3 5.0 19.3 6.7
Prop In Lane 1.00 1.00 1.00 0.39 1.00 0.16 1.00 1.00
Lane Grp Cap(c), veh/h 200 772 346 178 461 454 739 961 513 739 1003 449
V/C Ratio(X) 0.70 0.77 0.49 0.41 0.84 0.84 0.22 0.41 0.41 0.21 0.59 0.21
Avail Cap(c_a), veh/h 315 1180 528 178 605 596 739 961 513 739 1003 449
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95
Uniform Delay (d), s/veh 57.8 52.7 49.3 50.6 42.0 42.1 38.8 34.8 34.9 46.1 47.7 42.0
Incr Delay (d2), s/veh 3.7 1.4 0.9 1.5 8.2 8.5 0.1 1.3 2.4 0.1 2.4 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 9.9 5.6 2.3 13.2 13.1 2.2 5.4 6.0 2.4 9.8 3.1
LnGrp Delay(d),s/veh 61.5 54.1 50.3 52.1 50.2 50.5 39.0 36.1 37.3 46.2 50.2 43.1
LnGrp LOS E D D D D D D D D D D D
Approach Vol, veh/h 903 845 762 842
Approach Delay, s/veh 54.5 50.5 37.0 48.6
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.8 41.0 16.0 33.2 29.8 41.0 11.0 38.3
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 12 34.0 12.0 40.0 * 12 34.0 11.0 41.0
Max Q Clear Time (g_c+I1), s 7.0 13.3 6.6 21.8 6.7 21.3 6.8 27.0
Green Ext Time (p_c), s 0.5 3.8 0.3 4.4 0.5 3.5 0.2 4.2

Intersection Summary
HCM 2010 Ctrl Delay 48.1
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 16 41 16 47 16 41 15 48
Maximum Split (%) 13.3% 34.2% 13.3% 39.2% 13.3% 34.2% 12.5% 40.0%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 5 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 91 50 34 107 91 50 35 107
End Time (s) 107 91 50 34 107 91 50 35
Yield/Force Off (s) 103 84 46 27 103 84 46 28
Yield/Force Off 170(s) 103 73 46 16 103 73 46 17
Local Start Time (s) 41 0 104 57 41 0 105 57
Local Yield (s) 53 34 116 97 53 34 116 98
Local Yield 170(s) 53 23 116 86 53 23 116 87

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 50 (42%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road

lcastro
Date



Queues
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 139 593 171 73 772 162 600 153 593 96
v/c Ratio 0.49 0.65 0.32 0.35 0.79 0.54 0.32 0.51 0.45 0.15
Control Delay 68.6 69.9 35.1 51.8 44.7 59.0 28.9 68.6 25.4 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.6 69.9 35.1 51.8 44.7 59.0 28.9 68.6 25.4 11.1
Queue Length 50th (ft) 47 259 88 52 283 62 120 65 204 12
Queue Length 95th (ft) 50 318 159 98 326 97 174 102 298 87
Internal Link Dist (ft) 1321 647 577 1290
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 318 1179 641 228 1191 343 1863 343 1304 652
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.50 0.27 0.32 0.65 0.47 0.32 0.45 0.45 0.15

Intersection Summary
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 181 829 138 41 649 33 126 158 35 16 388 449
Future Volume (veh/h) 181 829 138 41 649 33 126 158 35 16 388 449
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 201 921 153 46 721 37 140 176 39 18 431 499
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 448 1737 541 278 1239 63 199 1398 625 73 1822 567
Arrive On Green 0.33 0.68 0.68 0.15 0.50 0.50 0.06 0.40 0.40 0.01 0.12 0.12
Sat Flow, veh/h 1774 5085 1583 1774 4955 253 3442 3539 1583 3442 5085 1583
Grp Volume(v), veh/h 201 921 153 46 492 266 140 176 39 18 431 499
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1818 1721 1770 1583 1721 1695 1583
Q Serve(g_s), s 0.0 10.8 4.6 0.0 12.3 12.4 4.8 3.8 1.8 0.6 9.2 37.2
Cycle Q Clear(g_c), s 0.0 10.8 4.6 0.0 12.3 12.4 4.8 3.8 1.8 0.6 9.2 37.2
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 448 1737 541 278 848 455 199 1398 625 73 1822 567
V/C Ratio(X) 0.45 0.53 0.28 0.17 0.58 0.58 0.70 0.13 0.06 0.25 0.24 0.88
Avail Cap(c_a), veh/h 448 1737 541 278 848 455 287 1398 625 161 1822 567
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.81 0.81 0.81 0.66 0.66 0.66 1.00 1.00 1.00 0.98 0.98 0.98
Uniform Delay (d), s/veh 29.7 14.2 13.2 35.0 25.6 25.6 55.5 23.1 22.5 58.6 38.0 50.4
Incr Delay (d2), s/veh 0.6 0.9 1.1 0.2 1.9 3.6 4.5 0.2 0.2 1.7 0.3 17.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 5.1 2.1 1.2 5.8 6.5 2.4 1.9 0.8 0.3 4.4 19.1
LnGrp Delay(d),s/veh 30.3 15.2 14.3 35.2 27.5 29.2 60.0 23.3 22.7 60.4 38.3 67.6
LnGrp LOS C B B D C C E C C E D E
Approach Vol, veh/h 1275 804 355 948
Approach Delay, s/veh 17.4 28.5 37.7 54.1
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.1 47.0 10.9 49.0 24.1 36.0 6.5 53.4
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 6.0 41.0 10.0 43.0 17.0 30.0 5.6 47.4
Max Q Clear Time (g_c+I1), s 2.0 12.8 6.8 39.2 2.0 14.4 2.6 5.8
Green Ext Time (p_c), s 0.3 8.1 0.1 1.7 0.6 4.5 0.1 1.3

Intersection Summary
HCM 2010 Ctrl Delay 32.5
HCM 2010 LOS C
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Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None Max
Maximum Split (s) 10 47 14 49 21 36 9.6 53.4
Maximum Split (%) 8.3% 39.2% 11.7% 40.8% 17.5% 30.0% 8.0% 44.5%
Minimum Split (s) 9.5 24 9.5 24 9.5 24 9.5 24
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes Yes No No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 47 0 106 57 36 0 110.4 57
End Time (s) 57 47 0 106 57 36 0 110.4
Yield/Force Off (s) 53 41 116 100 53 30 116 104.4
Yield/Force Off 170(s) 53 30 116 89 53 19 116 93.4
Local Start Time (s) 47 0 106 57 36 0 110.4 57
Local Yield (s) 53 41 116 100 53 30 116 104.4
Local Yield 170(s) 53 30 116 89 53 19 116 93.4

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 70
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background AM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 201 921 153 46 758 140 176 39 18 431 499
v/c Ratio 0.56 0.52 0.25 0.28 0.58 0.53 0.11 0.05 0.11 0.23 0.65
Control Delay 24.4 35.1 16.8 12.0 38.3 60.5 20.5 0.1 67.4 25.5 19.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.4 35.1 16.8 12.0 38.3 60.5 20.5 0.1 67.4 25.5 19.6
Queue Length 50th (ft) 51 160 29 10 111 54 38 0 7 84 136
Queue Length 95th (ft) 92 213 73 m14 195 88 70 0 21 112 324
Internal Link Dist (ft) 1166 1321 630 1010
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 386 1767 620 169 1296 286 1608 804 160 1910 773
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.52 0.25 0.27 0.58 0.49 0.11 0.05 0.11 0.23 0.65

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
1: 68th Street/68th Street  & Camelback Road 04/12/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 98 1135 194 241 1351 72 193 330 195 85 237 70
Future Volume (veh/h) 98 1135 194 241 1351 72 193 330 195 85 237 70
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 109 1261 216 268 1501 80 214 367 217 94 263 78
Adj No. of Lanes 1 3 0 1 3 0 1 1 1 1 1 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 247 1639 281 360 2142 114 316 497 422 123 301 256
Arrive On Green 0.09 0.38 0.38 0.05 0.14 0.14 0.14 0.27 0.27 0.04 0.16 0.16
Sat Flow, veh/h 1774 4372 749 1774 4943 263 1774 1863 1583 1774 1863 1583
Grp Volume(v), veh/h 109 978 499 268 1029 552 214 367 217 94 263 78
Grp Sat Flow(s),veh/h/ln 1774 1695 1731 1774 1695 1816 1774 1863 1583 1774 1863 1583
Q Serve(g_s), s 0.8 30.4 30.4 11.2 34.7 34.7 9.0 21.6 14.0 2.2 16.5 5.2
Cycle Q Clear(g_c), s 0.8 30.4 30.4 11.2 34.7 34.7 9.0 21.6 14.0 2.2 16.5 5.2
Prop In Lane 1.00 0.43 1.00 0.15 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 247 1271 649 360 1469 787 316 497 422 123 301 256
V/C Ratio(X) 0.44 0.77 0.77 0.74 0.70 0.70 0.68 0.74 0.51 0.77 0.87 0.30
Avail Cap(c_a), veh/h 247 1271 649 360 1469 787 316 497 422 149 497 422
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.49 0.49 0.49 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.5 32.9 32.9 51.0 44.0 44.0 46.8 40.2 37.4 56.2 49.1 44.3
Incr Delay (d2), s/veh 0.5 4.5 8.5 3.6 1.4 2.6 5.7 9.5 4.4 13.8 5.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.4 14.9 16.0 9.1 16.6 18.0 7.2 12.4 6.6 3.5 8.9 2.3
LnGrp Delay(d),s/veh 48.9 37.5 41.5 54.7 45.4 46.6 52.4 49.7 41.8 70.0 54.1 44.6
LnGrp LOS D D D D D D D D D E D D
Approach Vol, veh/h 1586 1849 798 435
Approach Delay, s/veh 39.5 47.1 48.3 55.8
Approach LOS D D D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.2 39.0 21.8 51.0 20.8 26.4 14.8 58.0
Change Period (Y+Rc), s * 4 7.0 * 4 6.0 * 4 7.0 * 4 6.0
Max Green Setting (Gmax), s * 6 32.0 * 16 45.0 * 6 32.0 * 9 52.0
Max Q Clear Time (g_c+I1), s 4.2 23.6 13.2 32.4 11.0 18.5 2.8 36.7
Green Ext Time (p_c), s 0.0 0.6 0.1 3.2 0.0 0.9 0.1 3.7

Intersection Summary
HCM 2010 Ctrl Delay 45.5
HCM 2010 LOS D

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
1: 68th Street/68th Street  & Camelback Road 04/12/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBTL WBL EBTL NBL SBTL EBL WBTL
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max None C-Max None None None C-Max
Maximum Split (s) 10 39 20 51 10 39 13 58
Maximum Split (%) 8.3% 32.5% 16.7% 42.5% 8.3% 32.5% 10.8% 48.3%
Minimum Split (s) 8 37 8 56 9.5 37 8 56
Yellow Time (s) 3 4.2 3 4.2 3 4.2 3 4.2
All-Red Time (s) 1 2.8 1 1.8 1 2.8 1 1.8
Minimum Initial (s) 4 8 4 10 4 8 4 10
Vehicle Extension (s) 2 1 1 1 3 2 1 1
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 33 7 33
Flash Dont Walk (s) 23 17 23 17
Dual Entry Yes Yes Yes Yes No Yes Yes Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 86 47 27 96 86 47 34 96
End Time (s) 96 86 47 27 96 86 47 34
Yield/Force Off (s) 92 79 43 21 92 79 43 28
Yield/Force Off 170(s) 92 56 43 4 92 56 43 11
Local Start Time (s) 110 71 51 0 110 71 58 0
Local Yield (s) 116 103 67 45 116 103 67 52
Local Yield 170(s) 116 80 67 28 116 80 67 35

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 115
Offset: 96 (80%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green

Splits and Phases:     1: 68th Street/68th Street  & Camelback Road
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Queues
1: 68th Street/68th Street  & Camelback Road 04/12/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 109 1477 268 1581 214 367 217 94 263 78
v/c Ratio 0.59 0.77 0.93 0.71 0.51 0.72 0.39 0.63 0.79 0.19
Control Delay 46.9 35.3 52.4 34.7 39.2 49.0 12.9 55.5 64.1 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.9 35.3 52.4 34.7 39.2 49.0 12.9 55.5 64.1 1.0
Queue Length 50th (ft) 37 357 100 311 118 260 34 48 197 0
Queue Length 95th (ft) 89 421 m#170 366 181 374 102 86 272 0
Internal Link Dist (ft) 470 1166 612 237
Turn Bay Length (ft) 200 225 140 140 165 180
Base Capacity (vph) 197 1910 302 2216 420 510 550 159 496 535
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.77 0.89 0.71 0.51 0.72 0.39 0.59 0.53 0.15

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
2: 68th Street & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 25 35 475 25 15 236
Future Vol, veh/h 25 35 475 25 15 236
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 0 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 28 39 528 28 17 262
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 838 542 0 0 556 0
          Stage 1 542 - - - - -
          Stage 2 296 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 336 540 - - 1015 -
          Stage 1 583 - - - - -
          Stage 2 755 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 330 540 - - 1015 -
Mov Cap-2 Maneuver 330 - - - - -
          Stage 1 583 - - - - -
          Stage 2 742 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15 0 0.5
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 427 1015 -
HCM Lane V/C Ratio - - 0.156 0.016 -
HCM Control Delay (s) - - 15 8.6 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 0.5 0.1 -
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HCM 2010 Signalized Intersection Summary
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 72 9 71 73 12 24 39 601 76 31 1033 30
Future Volume (veh/h) 72 9 71 73 12 24 39 601 76 31 1033 30
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 80 10 79 81 13 27 43 668 84 34 1148 33
Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 130 22 94 206 77 161 384 2679 1199 596 3850 1199
Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 1.00 1.00 1.00 0.76 0.76 0.76
Sat Flow, veh/h 598 154 660 1303 541 1124 473 3539 1583 708 5085 1583
Grp Volume(v), veh/h 169 0 0 81 0 40 43 668 84 34 1148 33
Grp Sat Flow(s),veh/h/ln 1412 0 0 1303 0 1664 473 1770 1583 708 1695 1583
Q Serve(g_s), s 11.6 0.0 0.0 0.0 0.0 2.5 1.2 0.0 0.0 1.5 8.5 0.6
Cycle Q Clear(g_c), s 14.1 0.0 0.0 9.5 0.0 2.5 9.7 0.0 0.0 1.5 8.5 0.6
Prop In Lane 0.47 0.47 1.00 0.68 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 246 0 0 206 0 238 384 2679 1199 596 3850 1199
V/C Ratio(X) 0.69 0.00 0.00 0.39 0.00 0.17 0.11 0.25 0.07 0.06 0.30 0.03
Avail Cap(c_a), veh/h 565 0 0 486 0 596 384 2679 1199 596 3850 1199
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.84 0.84 0.84 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.4 0.0 0.0 48.1 0.0 45.2 0.5 0.0 0.0 3.7 4.6 3.6
Incr Delay (d2), s/veh 1.3 0.0 0.0 0.5 0.0 0.1 0.5 0.2 0.1 0.2 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 0.0 0.0 2.5 0.0 1.2 0.2 0.1 0.0 0.3 4.0 0.3
LnGrp Delay(d),s/veh 51.7 0.0 0.0 48.6 0.0 45.3 0.9 0.2 0.1 3.9 4.8 3.7
LnGrp LOS D D D A A A A A A
Approach Vol, veh/h 169 121 795 1215
Approach Delay, s/veh 51.7 47.5 0.2 4.7
Approach LOS D D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 96.8 23.2 96.8 23.2
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 65 43.0 * 65 43.0
Max Q Clear Time (g_c+I1), s 11.7 16.1 10.5 11.5
Green Ext Time (p_c), s 3.2 1.0 3.2 1.0

Intersection Summary
HCM 2010 Ctrl Delay 8.9
HCM 2010 LOS A

Notes
User approved pedestrian interval to be less than phase max green.
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Timing Report, Sorted By Phase
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 2 4 6 8
Movement NBTL EBTL SBTL WBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None C-Max None
Maximum Split (s) 71 49 71 49
Maximum Split (%) 59.2% 40.8% 59.2% 40.8%
Minimum Split (s) 39 31.4 39 31.1
Yellow Time (s) 4.1 3 4.1 3
All-Red Time (s) 1.9 3 1.9 3
Minimum Initial (s) 10 6 10 6
Vehicle Extension (s) 0.2 2 0.2 2
Minimum Gap (s) 3 3 3 3
Time Before Reduce (s) 0 0 0 0
Time To Reduce (s) 0 0 0 0
Walk Time (s) 17 6 17 6
Flash Dont Walk (s) 13 19 13 19
Dual Entry Yes Yes Yes Yes
Inhibit Max Yes Yes Yes Yes
Start Time (s) 0 71 0 71
End Time (s) 71 0 71 0
Yield/Force Off (s) 65 114 65 114
Yield/Force Off 170(s) 52 95 52 95
Local Start Time (s) 0 71 0 71
Local Yield (s) 65 114 65 114
Local Yield 170(s) 52 95 52 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Splits and Phases:     3: Goldwater Boulevard & Scottsdale Fashion Square
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Queues
3: Goldwater Boulevard & Scottsdale Fashion Square 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 169 81 40 43 668 84 34 1148 33
v/c Ratio 0.77 0.62 0.17 0.13 0.24 0.07 0.06 0.29 0.03
Control Delay 59.3 68.5 22.4 11.7 10.1 5.5 4.7 4.7 1.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.3 68.5 22.4 11.7 10.1 5.5 4.7 4.7 1.9
Queue Length 50th (ft) 97 60 9 18 154 7 5 80 1
Queue Length 95th (ft) 163 107 39 m38 221 m33 18 131 10
Internal Link Dist (ft) 275 60 1011 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 544 365 617 329 2732 1238 568 3926 1229
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.22 0.06 0.13 0.24 0.07 0.06 0.29 0.03

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 TWSC
4: Goldwater Boulevard & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 159 0 0 697 0 947
Future Vol, veh/h 159 0 0 697 0 947
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 177 0 0 774 0 1052
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 421 - - 0 - -
          Stage 1 0 - - - - -
          Stage 2 421 - - - - -
Critical Hdwy 5.74 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.82 - - - - -
Pot Cap-1 Maneuver 597 0 0 - 0 -
          Stage 1 - 0 0 - 0 -
          Stage 2 577 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 597 - - - - -
Mov Cap-2 Maneuver 597 - - - - -
          Stage 1 - - - - - -
          Stage 2 577 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.5 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBRWBLn1 SBT
Capacity (veh/h) - 597 -
HCM Lane V/C Ratio - 0.296 -
HCM Control Delay (s) - 13.5 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 1.2 -

lcastro
Date



HCM 2010 TWSC
5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 TWSC

Intersection
Int Delay, s/veh 2.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 47 650 0 32 126 30 7 3 44 19 3 26
Future Vol, veh/h 47 650 0 32 126 30 7 3 44 19 3 26
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 52 722 0 36 140 33 8 3 49 21 3 29
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 173 0 0 722 0 0 970 1071 361 695 1055 87
          Stage 1 - - - - - - 827 827 - 228 228 -
          Stage 2 - - - - - - 143 244 - 467 827 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1401 - - 876 - - 208 219 636 329 224 954
          Stage 1 - - - - - - 332 384 - 754 714 -
          Stage 2 - - - - - - 845 703 - 545 384 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1401 - - 876 - - 188 202 636 282 207 954
Mov Cap-2 Maneuver - - - - - - 188 202 - 282 207 -
          Stage 1 - - - - - - 320 370 - 726 685 -
          Stage 2 - - - - - - 782 674 - 480 370 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 1.6 13.8 13.7
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 188 559 1401 - - 876 - - 282 695
HCM Lane V/C Ratio 0.041 0.093 0.037 - - 0.041 - - 0.075 0.046
HCM Control Delay (s) 25 12.1 7.7 - - 9.3 - - 18.8 10.4
HCM Lane LOS D B A - - A - - C B
HCM 95th %tile Q(veh) 0.1 0.3 0.1 - - 0.1 - - 0.2 0.1
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HCM Signalized Intersection Capacity Analysis
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 686 4 36 13 14 24 51 1243 12 9 1070 123
Future Volume (vph) 686 4 36 13 14 24 51 1243 12 9 1070 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.86 1.00 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1609 1770 1687 1770 5078 1770 5006
Flt Permitted 0.73 1.00 0.37 1.00 0.11 1.00 0.10 1.00
Satd. Flow (perm) 2634 1609 690 1687 211 5078 184 5006
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 762 4 40 14 16 27 57 1381 13 10 1189 137
RTOR Reduction (vph) 0 26 0 0 15 0 0 1 0 0 11 0
Lane Group Flow (vph) 762 18 0 14 28 0 57 1393 0 10 1315 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 3 1 1
Actuated Green, G (s) 42.5 42.5 10.8 10.8 48.7 48.7 48.7 48.7
Effective Green, g (s) 42.5 42.5 10.8 10.8 48.7 48.7 48.7 48.7
Actuated g/C Ratio 0.35 0.35 0.09 0.09 0.41 0.41 0.41 0.41
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 932 569 62 151 85 2060 74 2031
v/s Ratio Prot 0.01 0.02 c0.27 0.26
v/s Ratio Perm c0.29 c0.02 0.27 0.05
v/c Ratio 0.82 0.03 0.23 0.19 0.67 0.68 0.14 0.65
Uniform Delay, d1 35.2 25.3 50.7 50.5 29.1 29.2 22.4 28.7
Progression Factor 1.27 2.03 1.00 1.00 0.58 0.56 1.00 1.00
Incremental Delay, d2 5.6 0.0 1.9 0.6 30.1 1.5 3.8 1.6
Delay (s) 50.4 51.4 52.6 51.2 47.1 17.9 26.2 30.3
Level of Service D D D D D B C C
Approach Delay (s) 50.4 51.5 19.1 30.3
Approach LOS D D B C

Intersection Summary
HCM 2000 Control Delay 30.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Timing Report, Sorted By Phase
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 3 7
Movement NBSB WBTL EBTL
Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max None None
Maximum Split (s) 49 31 40
Maximum Split (%) 40.8% 25.8% 33.3%
Minimum Split (s) 38 31 31
Yellow Time (s) 4.2 2.9 3.4
All-Red Time (s) 1.8 3.1 2.6
Minimum Initial (s) 10 6 6
Vehicle Extension (s) 2 3 3
Minimum Gap (s) 3 3 3
Time Before Reduce (s) 0 0 0
Time To Reduce (s) 0 0 0
Walk Time (s) 14 6 6
Flash Dont Walk (s) 16 19 19
Dual Entry Yes No No
Inhibit Max Yes Yes Yes
Start Time (s) 0 49 80
End Time (s) 49 80 0
Yield/Force Off (s) 43 74 114
Yield/Force Off 170(s) 27 55 95
Local Start Time (s) 0 49 80
Local Yield (s) 43 74 114
Local Yield 170(s) 27 55 95

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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Queues
6: Scottsdale Road & Highland Avenue 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 762 44 14 43 57 1394 10 1326
v/c Ratio 0.82 0.07 0.21 0.23 0.66 0.66 0.13 0.63
Control Delay 53.2 19.8 52.7 35.3 53.3 18.1 31.7 30.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.2 19.8 52.7 35.3 53.3 18.1 31.7 30.5
Queue Length 50th (ft) 270 7 10 20 43 389 5 306
Queue Length 95th (ft) #417 37 30 51 m#93 457 21 377
Internal Link Dist (ft) 504 150 1288 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 931 595 143 364 87 2113 76 2094
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.07 0.10 0.12 0.66 0.66 0.13 0.63

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 264 558 242 86 531 155 312 743 96 284 609 235
Future Volume (veh/h) 264 558 242 86 531 155 312 743 96 284 609 235
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 293 620 269 96 590 172 347 826 107 316 677 261
Adj No. of Lanes 2 2 1 1 2 0 2 3 0 2 2 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 352 745 333 237 655 190 708 1258 162 676 944 422
Arrive On Green 0.20 0.42 0.42 0.13 0.24 0.24 0.21 0.28 0.28 0.06 0.09 0.09
Sat Flow, veh/h 3442 3539 1583 1774 2706 787 3442 4562 588 3442 3539 1583
Grp Volume(v), veh/h 293 620 269 96 385 377 347 613 320 316 677 261
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1774 1770 1724 1721 1695 1759 1721 1770 1583
Q Serve(g_s), s 9.8 18.7 17.9 5.9 25.3 25.4 10.7 19.2 19.3 10.6 22.3 19.1
Cycle Q Clear(g_c), s 9.8 18.7 17.9 5.9 25.3 25.4 10.7 19.2 19.3 10.6 22.3 19.1
Prop In Lane 1.00 1.00 1.00 0.46 1.00 0.33 1.00 1.00
Lane Grp Cap(c), veh/h 352 745 333 237 428 417 708 935 485 676 944 422
V/C Ratio(X) 0.83 0.83 0.81 0.40 0.90 0.90 0.49 0.66 0.66 0.47 0.72 0.62
Avail Cap(c_a), veh/h 488 1038 464 237 457 445 708 935 485 676 944 422
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00 0.74 0.74 0.74
Uniform Delay (d), s/veh 46.7 32.8 32.6 47.6 44.1 44.1 42.1 38.4 38.5 50.1 50.3 48.8
Incr Delay (d2), s/veh 7.4 3.6 6.2 1.1 19.8 20.7 0.5 3.6 6.9 0.4 3.5 4.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 9.5 8.3 3.0 14.8 14.5 5.1 9.4 10.4 5.1 11.4 9.0
LnGrp Delay(d),s/veh 54.1 36.5 38.8 48.7 63.8 64.8 42.6 42.0 45.4 50.4 53.8 53.8
LnGrp LOS D D D D E E D D D D D D
Approach Vol, veh/h 1182 858 1280 1254
Approach Delay, s/veh 41.4 62.6 43.0 52.9
Approach LOS D E D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 27.6 40.1 20.1 32.3 28.7 39.0 16.3 36.0
Change Period (Y+Rc), s * 4 7.0 4.0 7.0 * 4 7.0 4.0 7.0
Max Green Setting (Gmax), s * 17 33.1 12.8 35.2 * 18 32.0 17.0 31.0
Max Q Clear Time (g_c+I1), s 12.6 21.3 7.9 20.7 12.7 24.3 11.8 27.4
Green Ext Time (p_c), s 1.1 4.8 0.6 4.5 1.3 3.3 0.5 1.6

Intersection Summary
HCM 2010 Ctrl Delay 49.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Timing Report, Sorted By Phase
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement SBL NBT WBL EBT NBL SBT EBL WBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None None None C-Max None None
Maximum Split (s) 20.9 40.1 16.8 42.2 22 39 21 38
Maximum Split (%) 17.4% 33.4% 14.0% 35.2% 18.3% 32.5% 17.5% 31.7%
Minimum Split (s) 9.5 27 9.5 27 9.5 25 9.5 25
Yellow Time (s) 3 4.2 3 3.8 3 4.2 3 3.8
All-Red Time (s) 1 2.8 1 3.2 1 2.8 1 3.2
Minimum Initial (s) 5 20 5 20 5 15 2 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7 7 7
Flash Dont Walk (s) 11 11 11 11
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 18.1 98 81.2 39 17 98 77 39
End Time (s) 39 18.1 98 81.2 39 17 98 77
Yield/Force Off (s) 35 11.1 94 74.2 35 10 94 70
Yield/Force Off 170(s) 35 0.1 94 63.2 35 119 94 59
Local Start Time (s) 40.1 0 103.2 61 39 0 99 61
Local Yield (s) 57 33.1 116 96.2 57 32 116 92
Local Yield 170(s) 57 22.1 116 85.2 57 21 116 81

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 75
Offset: 98 (82%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Splits and Phases:     7: Scottsdale Road & Camelback Road
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Queues
7: Scottsdale Road & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 293 620 269 96 762 347 933 316 677 261
v/c Ratio 0.69 0.73 0.46 0.40 0.87 0.74 0.59 0.72 0.62 0.39
Control Delay 42.7 19.6 3.8 53.8 53.3 59.8 36.5 78.7 61.6 31.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.7 19.6 3.8 53.8 53.3 59.8 36.5 78.7 61.6 31.9
Queue Length 50th (ft) 124 150 4 67 282 133 226 110 295 136
Queue Length 95th (ft) 171 179 23 129 #365 184 280 165 357 216
Internal Link Dist (ft) 1329 616 511 1288
Turn Bay Length (ft) 155 115 190 145
Base Capacity (vph) 486 1038 654 238 909 514 1591 483 1085 666
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.60 0.41 0.40 0.84 0.68 0.59 0.65 0.62 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM 2010 Signalized Intersection Summary
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design HCM 2010 Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 257 954 168 51 930 74 273 293 96 65 454 488
Future Volume (veh/h) 257 954 168 51 930 74 273 293 96 65 454 488
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 286 1060 187 57 1033 82 303 326 107 72 504 542
Adj No. of Lanes 1 3 1 1 3 0 2 2 1 2 3 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 396 1937 603 254 1281 102 362 1242 555 129 1441 449
Arrive On Green 0.36 0.76 0.76 0.02 0.09 0.09 0.11 0.35 0.35 0.01 0.09 0.09
Sat Flow, veh/h 1774 5085 1583 1774 4805 381 3442 3539 1583 3442 5085 1583
Grp Volume(v), veh/h 286 1060 187 57 728 387 303 326 107 72 504 542
Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1796 1721 1770 1583 1721 1695 1583
Q Serve(g_s), s 10.4 10.2 4.4 0.0 25.3 25.4 10.4 7.9 5.6 2.5 11.1 34.0
Cycle Q Clear(g_c), s 10.4 10.2 4.4 0.0 25.3 25.4 10.4 7.9 5.6 2.5 11.1 34.0
Prop In Lane 1.00 1.00 1.00 0.21 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 396 1937 603 254 904 479 362 1242 555 129 1441 449
V/C Ratio(X) 0.72 0.55 0.31 0.22 0.81 0.81 0.84 0.26 0.19 0.56 0.35 1.21
Avail Cap(c_a), veh/h 396 1937 603 254 904 479 402 1242 555 169 1441 449
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 0.70 0.70 0.70 0.58 0.58 0.58 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh 33.5 10.1 9.4 41.3 51.7 51.7 52.7 27.9 27.1 58.3 44.0 54.4
Incr Delay (d2), s/veh 4.5 0.8 0.9 0.3 4.6 8.4 13.4 0.5 0.8 3.6 0.6 112.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.1 4.7 2.1 1.7 12.5 13.8 5.6 3.9 2.6 1.3 5.3 28.9
LnGrp Delay(d),s/veh 38.0 10.9 10.3 41.5 56.2 60.1 66.0 28.4 27.9 61.8 44.7 166.7
LnGrp LOS D B B D E E E C C E D F
Approach Vol, veh/h 1533 1172 736 1118
Approach Delay, s/veh 15.9 56.8 43.8 104.9
Approach LOS B E D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.7 51.7 16.6 40.0 25.4 38.0 8.5 48.1
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 6.3 45.7 14.0 34.0 20.0 32.0 5.9 42.1
Max Q Clear Time (g_c+I1), s 2.0 12.2 12.4 36.0 12.4 27.4 4.5 9.9
Green Ext Time (p_c), s 0.4 10.2 0.2 0.0 0.6 2.8 0.2 2.6

Intersection Summary
HCM 2010 Ctrl Delay 52.7
HCM 2010 LOS D
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Timing Report, Sorted By Phase
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Timing Report, Sorted By Phase

Phase Number 1 2 3 4 5 6 7 8
Movement WBL EBTL NBL SBT EBL WBTL SBL NBT
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None Max None C-Max None Max
Maximum Split (s) 10.3 51.7 18 40 24 38 9.9 48.1
Maximum Split (%) 8.6% 43.1% 15.0% 33.3% 20.0% 31.7% 8.3% 40.1%
Minimum Split (s) 9.5 24 9.5 24 9.5 24 9.5 24
Yellow Time (s) 3 3.6 3 3.6 3 3.6 3 3.6
All-Red Time (s) 1 2.4 1 2.4 1 2.4 1 2.4
Minimum Initial (s) 4 10 4 10 4 10 4 10
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s)
Flash Dont Walk (s)
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 51.7 0 102 62 38 0 110.1 62
End Time (s) 62 51.7 0 102 62 38 0 110.1
Yield/Force Off (s) 58 45.7 116 96 58 32 116 104.1
Yield/Force Off 170(s) 58 45.7 116 96 58 32 116 104.1
Local Start Time (s) 51.7 0 102 62 38 0 110.1 62
Local Yield (s) 58 45.7 116 96 58 32 116 104.1
Local Yield 170(s) 58 45.7 116 96 58 32 116 104.1

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Splits and Phases:     8: Goldwater Boulevard & Camelback Road
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Queues
8: Goldwater Boulevard & Camelback Road 04/11/2017

Scottsdale Fashion Square - 2020 Background PM Peak Hour Synchro 9 Report
J2 Engineering and Environmental Design Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 286 1060 187 57 1115 303 326 107 72 504 542
v/c Ratio 0.85 0.54 0.26 0.35 0.82 0.78 0.24 0.15 0.43 0.33 0.80
Control Delay 43.7 11.1 0.9 42.2 56.7 66.5 27.3 1.7 74.8 39.0 34.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.7 11.1 0.9 42.2 56.7 66.5 27.3 1.7 74.8 39.0 34.7
Queue Length 50th (ft) 166 75 1 31 337 119 94 0 28 123 233
Queue Length 95th (ft) #299 91 m3 m47 376 #177 132 13 56 163 #394
Internal Link Dist (ft) 1166 1329 570 1011
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 360 1979 710 165 1366 400 1333 692 168 1507 674
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.54 0.26 0.35 0.82 0.76 0.24 0.15 0.43 0.33 0.80

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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1: Goldwater Boulevard & Camelback Road 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi HCM 6th Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 251 829 138 41 649 46 126 219 35 17 408 473
Future Volume (veh/h) 251 829 138 41 649 46 126 219 35 17 408 473
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 279 921 153 46 721 51 140 243 39 19 453 526
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 579 1745 542 411 1218 86 202 948 423 260 1447 832
Arrive On Green 0.48 0.68 0.68 0.30 0.50 0.50 0.06 0.27 0.27 0.13 0.47 0.47
Sat Flow, veh/h 1781 5106 1585 1781 4870 343 3456 3554 1585 3456 5106 1585
Grp Volume(v), veh/h 279 921 153 46 503 269 140 243 39 19 453 526
Grp Sat Flow(s),veh/h/ln 1781 1702 1585 1781 1702 1809 1728 1777 1585 1728 1702 1585
Q Serve(g_s), s 0.0 10.7 4.5 0.0 12.6 12.7 4.8 6.5 2.2 0.6 6.6 0.0
Cycle Q Clear(g_c), s 0.0 10.7 4.5 0.0 12.6 12.7 4.8 6.5 2.2 0.6 6.6 0.0
Prop In Lane 1.00 1.00 1.00 0.19 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 579 1745 542 411 851 452 202 948 423 260 1447 832
V/C Ratio(X) 0.48 0.53 0.28 0.11 0.59 0.60 0.69 0.26 0.09 0.07 0.31 0.63
Avail Cap(c_a), veh/h 579 1745 542 411 851 452 547 948 423 605 1447 832
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 0.76 0.76 0.76 0.64 0.64 0.64 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh 21.1 14.2 13.2 25.3 25.6 25.7 55.4 34.6 33.1 48.8 24.4 13.2
Incr Delay (d2), s/veh 0.5 0.9 1.0 0.1 1.9 3.7 4.2 0.7 0.4 0.1 0.5 3.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.3 3.2 1.6 0.8 4.3 4.9 2.2 2.9 0.9 0.3 2.5 7.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.6 15.1 14.2 25.4 27.6 29.4 59.7 35.3 33.5 48.9 24.9 16.7
LnGrp LOS C B B C C C E D C D C B
Approach Vol, veh/h 1353 818 422 998
Approach Delay, s/veh 16.3 28.0 43.2 21.0
Approach LOS B C D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 22.0 47.0 11.0 40.0 33.0 36.0 13.0 38.0
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 6.0 41.0 19.0 34.0 17.0 30.0 21.0 32.0
Max Q Clear Time (g_c+I1), s 2.0 12.7 6.8 8.6 2.0 14.7 2.6 8.5
Green Ext Time (p_c), s 0.0 8.1 0.3 5.3 0.7 4.5 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 23.5
HCM 6th LOS C
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1: Goldwater Boulevard & Camelback Road 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Timings

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 251 829 138 41 649 126 219 35 17 408 473
Future Volume (vph) 251 829 138 41 649 126 219 35 17 408 473
Turn Type pm+pt NA Perm pm+pt NA Prot NA Perm Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 8 4
Detector Phase 5 2 2 1 6 3 8 8 7 4 5
Switch Phase
Minimum Initial (s) 4.0 10.0 10.0 4.0 10.0 4.0 10.0 10.0 4.0 10.0 4.0
Minimum Split (s) 9.5 24.0 24.0 9.5 24.0 9.5 24.0 24.0 9.5 24.0 9.5
Total Split (s) 21.0 47.0 47.0 10.0 36.0 23.0 38.0 38.0 25.0 40.0 21.0
Total Split (%) 17.5% 39.2% 39.2% 8.3% 30.0% 19.2% 31.7% 31.7% 20.8% 33.3% 17.5%
Yellow Time (s) 3.0 3.6 3.6 3.0 3.6 3.0 3.6 3.6 3.0 3.6 3.0
All-Red Time (s) 1.0 2.4 2.4 1.0 2.4 1.0 2.4 2.4 1.0 2.4 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.0 6.0 4.0 6.0 4.0 6.0 6.0 4.0 6.0 4.0
Lead/Lag Lag Lead Lead Lag Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None Max Max None Max None
Act Effct Green (s) 61.7 51.7 51.7 46.7 38.8 10.2 41.0 41.0 9.2 34.1 57.0
Actuated g/C Ratio 0.51 0.43 0.43 0.39 0.32 0.08 0.34 0.34 0.08 0.28 0.48
v/c Ratio 0.64 0.42 0.21 0.21 0.47 0.48 0.20 0.06 0.07 0.31 0.63
Control Delay 27.0 34.6 19.9 9.4 37.9 57.4 30.1 0.2 45.9 31.9 18.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.0 34.6 19.9 9.4 37.9 57.4 30.1 0.2 45.9 31.9 18.4
LOS C C B A D E C A D C B
Approach Delay 31.4 36.3 36.4 25.0
Approach LOS C D D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 31.3 Intersection LOS: C
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: Goldwater Boulevard & Camelback Road
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1: Goldwater Boulevard & Camelback Road 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 279 921 153 46 772 140 243 39 19 453 526
v/c Ratio 0.64 0.42 0.21 0.21 0.47 0.48 0.20 0.06 0.07 0.31 0.63
Control Delay 27.0 34.6 19.9 9.4 37.9 57.4 30.1 0.2 45.9 31.9 18.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.0 34.6 19.9 9.4 37.9 57.4 30.1 0.2 45.9 31.9 18.4
Queue Length 50th (ft) 79 182 41 10 127 54 62 0 7 93 213
Queue Length 95th (ft) 145 234 m87 m13 171 85 114 0 18 120 289
Internal Link Dist (ft) 1166 1321 630 1010
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 435 2190 743 221 1632 543 1209 642 600 1443 820
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.42 0.21 0.21 0.47 0.26 0.20 0.06 0.03 0.31 0.64

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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2: Goldwater Boulevard & Scottsdale Fashion Square 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi HCM 6th Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 3 29 30 1 26 133 458 64 48 1033 235
Future Volume (veh/h) 60 3 29 30 1 26 133 458 64 48 1033 235
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 67 3 32 33 1 29 148 509 71 53 1148 261
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 225 13 138 221 5 145 357 2509 1119 709 3606 1119
Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 1.00 1.00 1.00 0.71 0.71 0.71
Sat Flow, veh/h 1380 138 1468 1373 53 1540 382 3554 1585 834 5106 1585
Grp Volume(v), veh/h 67 0 35 33 0 30 148 509 71 53 1148 261
Grp Sat Flow(s),veh/h/ln 1380 0 1606 1373 0 1593 382 1777 1585 834 1702 1585
Q Serve(g_s), s 2.8 0.0 1.2 1.4 0.0 1.0 6.2 0.0 0.0 1.2 5.1 3.5
Cycle Q Clear(g_c), s 3.9 0.0 1.2 2.6 0.0 1.0 11.3 0.0 0.0 1.2 5.1 3.5
Prop In Lane 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 225 0 151 221 0 149 357 2509 1119 709 3606 1119
V/C Ratio(X) 0.30 0.00 0.23 0.15 0.00 0.20 0.41 0.20 0.06 0.07 0.32 0.23
Avail Cap(c_a), veh/h 519 0 493 513 0 489 357 2509 1119 709 3606 1119
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.90 0.90 0.90 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.9 0.0 25.2 26.4 0.0 25.1 0.7 0.0 0.0 2.8 3.3 3.1
Incr Delay (d2), s/veh 0.3 0.0 0.3 0.1 0.0 0.2 3.2 0.2 0.1 0.2 0.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 0.0 0.5 0.4 0.0 0.4 0.3 0.1 0.0 0.1 1.0 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.2 0.0 25.5 26.5 0.0 25.3 3.9 0.2 0.1 3.0 3.6 3.6
LnGrp LOS C A C C A C A A A A A A
Approach Vol, veh/h 102 63 728 1462
Approach Delay, s/veh 26.6 25.9 0.9 3.6
Approach LOS C C A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 48.4 11.6 48.4 11.6
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 30 18.4 * 30 18.4
Max Q Clear Time (g_c+I1), s 13.3 5.9 7.1 4.6
Green Ext Time (p_c), s 1.8 0.1 1.7 0.1

Intersection Summary
HCM 6th Ctrl Delay 4.3
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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2: Goldwater Boulevard & Scottsdale Fashion Square 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Timings

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 60 3 30 1 133 458 64 48 1033 235
Future Volume (vph) 60 3 30 1 133 458 64 48 1033 235
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 10.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 31.4 31.4 31.1 31.1 39.0 39.0 39.0 39.0 39.0 39.0
Total Split (s) 24.4 24.4 24.4 24.4 35.6 35.6 35.6 35.6 35.6 35.6
Total Split (%) 40.7% 40.7% 40.7% 40.7% 59.3% 59.3% 59.3% 59.3% 59.3% 59.3%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.1 4.1 4.1 4.1 4.1 4.1
All-Red Time (s) 3.0 3.0 3.0 3.0 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     2: Goldwater Boulevard & Scottsdale Fashion Square
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2: Goldwater Boulevard & Scottsdale Fashion Square 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 67 35 33 30 148 509 71 53 1148 261
v/c Ratio 0.38 0.15 0.19 0.13 0.46 0.20 0.06 0.08 0.31 0.21
Control Delay 29.5 11.2 24.8 10.8 11.1 2.4 0.4 4.5 4.3 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.5 11.2 24.8 10.8 11.1 2.4 0.4 4.5 4.3 1.2
Queue Length 50th (ft) 23 1 11 0 12 18 0 5 50 0
Queue Length 95th (ft) 52 21 31 19 m146 38 m4 18 84 21
Internal Link Dist (ft) 275 60 1010 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 421 515 419 508 320 2586 1175 632 3715 1226
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.07 0.08 0.06 0.46 0.20 0.06 0.08 0.31 0.21

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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3: Goldwater Boulevard & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi HCM 6th TWSC

Intersection
Int Delay, s/veh 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 91 0 0 544 0 1173
Future Vol, veh/h 91 0 0 544 0 1173
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 16974 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 101 0 0 604 0 1303
 

Major/Minor Minor1 Major2
Conflicting Flow All 521 - - -
          Stage 1 0 - - -
          Stage 2 521 - - -
Critical Hdwy 5.74 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 6.04 - - -
Follow-up Hdwy 3.82 - - -
Pot Cap-1 Maneuver 535 0 0 -
          Stage 1 - 0 0 -
          Stage 2 512 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 535 - - -
Mov Cap-2 Maneuver 535 - - -
          Stage 1 - - - -
          Stage 2 512 - - -
 

Approach WB SB
HCM Control Delay, s 13.3 0
HCM LOS B
 

Minor Lane/Major Mvmt WBLn1 SBT
Capacity (veh/h) 535 -
HCM Lane V/C Ratio 0.189 -
HCM Control Delay (s) 13.3 -
HCM Lane LOS B -
HCM 95th %tile Q(veh) 0.7 -
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5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi HCM 6th TWSC

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 516 4 39 50 17 0 1 21 22 0 41
Future Vol, veh/h 24 516 4 39 50 17 0 1 21 22 0 41
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 27 573 4 43 56 19 0 1 23 24 0 46
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 75 0 0 577 0 0 743 790 289 493 783 38
          Stage 1 - - - - - - 629 629 - 152 152 -
          Stage 2 - - - - - - 114 161 - 341 631 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1522 - - 993 - - 304 321 708 459 324 1026
          Stage 1 - - - - - - 437 474 - 835 771 -
          Stage 2 - - - - - - 879 764 - 647 473 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1522 - - 993 - - 277 302 708 422 305 1026
Mov Cap-2 Maneuver - - - - - - 277 302 - 422 305 -
          Stage 1 - - - - - - 429 465 - 820 738 -
          Stage 2 - - - - - - 804 731 - 613 464 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.3 3.2 10.6 10.6
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) - 667 1522 - - 993 - - 422 1026
HCM Lane V/C Ratio - 0.037 0.018 - - 0.044 - - 0.058 0.044
HCM Control Delay (s) 0 10.6 7.4 - - 8.8 - - 14.1 8.7
HCM Lane LOS A B A - - A - - B A
HCM 95th %tile Q(veh) - 0.1 0.1 - - 0.1 - - 0.2 0.1
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6: Scottsdale Road & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 516 7 39 6 2 7 42 1057 22 19 873 62
Future Volume (vph) 516 7 39 6 2 7 42 1057 22 19 873 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.91 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 0.88 1.00 1.00 1.00 0.99
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3221 1618 1583 1770 1639 1770 5070 1770 5035
Flt Permitted 0.75 0.73 1.00 0.75 1.00 0.24 1.00 0.19 1.00
Satd. Flow (perm) 2546 1234 1583 1406 1639 441 5070 357 5035
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 573 8 43 7 2 8 47 1174 24 21 970 69
RTOR Reduction (vph) 0 0 34 0 8 0 0 1 0 0 4 0
Lane Group Flow (vph) 390 191 9 7 2 0 47 1197 0 21 1035 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 7 3 1 1
Actuated Green, G (s) 26.0 26.0 26.0 5.3 5.3 70.7 70.7 70.7 70.7
Effective Green, g (s) 26.0 26.0 26.0 5.3 5.3 70.7 70.7 70.7 70.7
Actuated g/C Ratio 0.22 0.22 0.22 0.04 0.04 0.59 0.59 0.59 0.59
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 551 267 342 62 72 259 2987 210 2966
v/s Ratio Prot 0.00 c0.24 0.21
v/s Ratio Perm 0.15 c0.15 0.01 c0.00 0.11 0.06
v/c Ratio 0.71 0.72 0.03 0.11 0.03 0.18 0.40 0.10 0.35
Uniform Delay, d1 43.5 43.6 37.0 55.1 54.9 11.3 13.3 10.8 12.7
Progression Factor 1.09 1.09 3.31 1.00 1.00 1.26 1.35 1.00 1.00
Incremental Delay, d2 4.1 8.7 0.0 0.8 0.2 1.5 0.4 1.0 0.3
Delay (s) 51.7 56.2 122.5 55.9 55.1 15.7 18.3 11.7 13.1
Level of Service D E F E E B B B B
Approach Delay (s) 57.9 55.4 18.2 13.0
Approach LOS E E B B

Intersection Summary
HCM 2000 Control Delay 25.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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6: Scottsdale Road & Highland Avenue 08/14/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 516 7 39 6 2 7 42 1057 22 19 873 62
Future Volume (vph) 516 7 39 6 2 7 42 1057 22 19 873 62
Satd. Flow (prot) 3221 1617 1583 1770 1639 0 1770 5070 0 1770 5034 0
Flt Permitted 0.751 0.728 0.755 0.237 0.192
Satd. Flow (perm) 2546 1234 1583 1406 1639 0 441 5070 0 358 5034 0
Satd. Flow (RTOR) 82 8 3 10
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%) 32%
Lane Group Flow (vph) 390 191 43 7 10 0 47 1198 0 21 1039 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 7 3 1 1
Total Split (s) 46.0 46.0 46.0 30.0 30.0 44.0 44.0 44.0 44.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 26.0 26.0 26.0 9.3 9.3 74.3 74.3 74.3 74.3
Actuated g/C Ratio 0.22 0.22 0.22 0.08 0.08 0.62 0.62 0.62 0.62
v/c Ratio 0.71 0.72 0.11 0.06 0.07 0.17 0.38 0.10 0.33
Control Delay 53.9 61.3 3.6 49.5 29.6 22.7 19.6 17.7 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.9 61.3 3.6 49.5 29.6 22.7 19.6 17.7 13.9
LOS D E A D C C B B B
Approach Delay 52.7 37.8 19.7 14.0
Approach LOS D D B B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 24.7 Intersection LOS: C
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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6: Scottsdale Road & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Timings

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 516 7 39 6 2 42 1057 19 873
Future Volume (vph) 516 7 39 6 2 42 1057 19 873
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 7 3 1 1
Detector Phase 7 7 7 3 3 1 1 1 1
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 6.0 6.0 10.0 10.0 10.0 10.0
Minimum Split (s) 31.0 31.0 31.0 31.0 31.0 38.0 38.0 38.0 38.0
Total Split (s) 46.0 46.0 46.0 30.0 30.0 44.0 44.0 44.0 44.0
Total Split (%) 38.3% 38.3% 38.3% 25.0% 25.0% 36.7% 36.7% 36.7% 36.7%
Yellow Time (s) 3.4 3.4 3.4 2.9 2.9 4.2 4.2 4.2 4.2
All-Red Time (s) 2.6 2.6 2.6 3.1 3.1 1.8 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 26.0 26.0 26.0 9.3 9.3 74.3 74.3 74.3 74.3
Actuated g/C Ratio 0.22 0.22 0.22 0.08 0.08 0.62 0.62 0.62 0.62
v/c Ratio 0.71 0.72 0.11 0.06 0.07 0.17 0.38 0.10 0.33
Control Delay 53.9 61.3 3.6 49.5 29.6 22.7 19.6 17.7 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.9 61.3 3.6 49.5 29.6 22.7 19.6 17.7 13.9
LOS D E A D C C B B B
Approach Delay 52.7 37.8 19.7 14.0
Approach LOS D D B B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 24.7 Intersection LOS: C
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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6: Scottsdale Road & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total AM Peak Hour Synchro 10 Report
Lokahi Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 390 191 43 7 10 47 1198 21 1039
v/c Ratio 0.71 0.72 0.11 0.06 0.07 0.17 0.38 0.10 0.33
Control Delay 53.9 61.3 3.6 49.5 29.6 22.7 19.6 17.7 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.9 61.3 3.6 49.5 29.6 22.7 19.6 17.7 13.9
Queue Length 50th (ft) 166 163 1 5 1 17 223 5 101
Queue Length 95th (ft) 165 183 5 20 18 m64 345 29 251
Internal Link Dist (ft) 504 150 1290 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 848 411 582 281 334 273 3141 221 3121
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.46 0.07 0.02 0.03 0.17 0.38 0.10 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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1: Goldwater Boulevard & Camelback Road 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi HCM 6th Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 294 954 168 51 930 85 273 336 96 77 530 570
Future Volume (veh/h) 294 954 168 51 930 85 273 336 96 77 530 570
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 327 1060 187 57 1033 94 303 373 107 86 589 633
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 373 1489 462 412 1429 130 363 977 436 363 1404 679
Arrive On Green 0.31 0.58 0.58 0.05 0.10 0.10 0.11 0.28 0.28 0.18 0.46 0.46
Sat Flow, veh/h 1781 5106 1585 1781 4764 433 3456 3554 1585 3456 5106 1585
Grp Volume(v), veh/h 327 1060 187 57 738 389 303 373 107 86 589 633
Grp Sat Flow(s),veh/h/ln 1781 1702 1585 1781 1702 1792 1728 1777 1585 1728 1702 1585
Q Serve(g_s), s 13.5 17.7 7.7 0.0 25.2 25.3 10.3 10.2 6.3 2.6 9.3 22.6
Cycle Q Clear(g_c), s 13.5 17.7 7.7 0.0 25.2 25.3 10.3 10.2 6.3 2.6 9.3 22.6
Prop In Lane 1.00 1.00 1.00 0.24 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 373 1489 462 412 1021 538 363 977 436 363 1404 679
V/C Ratio(X) 0.88 0.71 0.40 0.14 0.72 0.72 0.83 0.38 0.25 0.24 0.42 0.93
Avail Cap(c_a), veh/h 373 1489 462 412 1021 538 432 977 436 432 1404 679
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 0.60 0.60 0.60 0.55 0.55 0.55 1.00 1.00 1.00 0.92 0.92 0.92
Uniform Delay (d), s/veh 37.2 21.4 19.3 38.2 49.2 49.2 52.7 35.2 33.8 45.3 26.0 21.8
Incr Delay (d2), s/veh 13.3 1.8 1.6 0.1 2.5 4.7 11.5 1.1 1.3 0.3 0.8 20.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.8 5.1 2.7 1.5 11.9 12.9 5.1 4.6 2.6 1.1 3.5 6.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 50.5 23.2 20.9 38.3 51.7 53.9 64.2 36.4 35.2 45.6 26.9 42.0
LnGrp LOS D C C D D D E D D D C D
Approach Vol, veh/h 1574 1184 783 1308
Approach Delay, s/veh 28.6 51.8 47.0 35.4
Approach LOS C D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 23.4 41.0 16.6 39.0 22.4 42.0 16.6 39.0
Change Period (Y+Rc), s 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Max Green Setting (Gmax), s 17.0 35.0 15.0 33.0 16.0 36.0 15.0 33.0
Max Q Clear Time (g_c+I1), s 2.0 19.7 12.3 24.6 15.5 27.3 4.6 12.2
Green Ext Time (p_c), s 0.1 7.2 0.3 4.1 0.1 4.7 0.1 2.7

Intersection Summary
HCM 6th Ctrl Delay 39.1
HCM 6th LOS D
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1: Goldwater Boulevard & Camelback Road 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Timings

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 294 954 168 51 930 273 336 96 77 530 570
Future Volume (vph) 294 954 168 51 930 273 336 96 77 530 570
Turn Type pm+pt NA Perm pm+pt NA Prot NA Perm Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 2 2 6 8 4
Detector Phase 5 2 2 1 6 3 8 8 7 4 5
Switch Phase
Minimum Initial (s) 4.0 10.0 10.0 4.0 10.0 4.0 10.0 10.0 4.0 10.0 4.0
Minimum Split (s) 9.5 24.0 24.0 9.5 24.0 9.5 24.0 24.0 9.5 24.0 9.5
Total Split (s) 20.0 41.0 41.0 21.0 42.0 19.0 39.0 39.0 19.0 39.0 20.0
Total Split (%) 16.7% 34.2% 34.2% 17.5% 35.0% 15.8% 32.5% 32.5% 15.8% 32.5% 16.7%
Yellow Time (s) 3.0 3.6 3.6 3.0 3.6 3.0 3.6 3.6 3.0 3.6 3.0
All-Red Time (s) 1.0 2.4 2.4 1.0 2.4 1.0 2.4 2.4 1.0 2.4 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.0 6.0 4.0 6.0 4.0 6.0 6.0 4.0 6.0 4.0
Lead/Lag Lag Lead Lead Lag Lead Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max None Max Max None Max None

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     1: Goldwater Boulevard & Camelback Road
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1: Goldwater Boulevard & Camelback Road 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 327 1060 187 57 1127 303 373 107 86 589 633
v/c Ratio 1.06 0.62 0.31 0.19 0.73 0.75 0.35 0.19 0.23 0.42 0.83
Control Delay 90.3 17.3 4.7 39.5 53.9 63.3 35.0 7.1 50.4 32.3 32.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 90.3 17.3 4.7 39.5 53.9 63.3 35.0 7.1 50.4 32.3 32.4
Queue Length 50th (ft) ~232 83 3 32 340 117 123 0 33 126 335
Queue Length 95th (ft) m#383 175 m29 m47 380 167 168 43 60 154 #328
Internal Link Dist (ft) 1166 1329 570 1011
Turn Bay Length (ft) 225 105 110 180 105 140 215
Base Capacity (vph) 308 1697 598 334 1550 429 1065 550 429 1398 760
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.06 0.62 0.31 0.17 0.73 0.71 0.35 0.19 0.20 0.42 0.83

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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2: Goldwater Boulevard & Scottsdale Fashion Square 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi HCM 6th Signalized Intersection Summary

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 216 9 213 99 12 43 97 601 109 48 1035 75
Future Volume (veh/h) 216 9 213 99 12 43 97 601 109 48 1035 75
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 240 10 237 110 13 48 108 668 121 53 1150 83
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 436 17 404 266 92 340 301 1905 850 488 2738 850
Arrive On Green 0.26 0.26 0.26 0.26 0.26 0.26 1.00 1.00 1.00 0.54 0.54 0.54
Sat Flow, veh/h 1341 65 1530 1133 349 1289 452 3554 1585 687 5106 1585
Grp Volume(v), veh/h 240 0 247 110 0 61 108 668 121 53 1150 83
Grp Sat Flow(s),veh/h/ln 1341 0 1595 1133 0 1638 452 1777 1585 687 1702 1585
Q Serve(g_s), s 10.0 0.0 8.1 5.6 0.0 1.7 6.5 0.0 0.0 2.3 8.1 1.5
Cycle Q Clear(g_c), s 11.7 0.0 8.1 13.7 0.0 1.7 14.6 0.0 0.0 2.3 8.1 1.5
Prop In Lane 1.00 0.96 1.00 0.79 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 436 0 421 266 0 432 301 1905 850 488 2738 850
V/C Ratio(X) 0.55 0.00 0.59 0.41 0.00 0.14 0.36 0.35 0.14 0.11 0.42 0.10
Avail Cap(c_a), veh/h 493 0 489 315 0 502 301 1905 850 488 2738 850
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.4 0.0 19.2 25.2 0.0 16.9 1.8 0.0 0.0 7.0 8.3 6.8
Incr Delay (d2), s/veh 0.4 0.0 0.5 0.4 0.0 0.1 2.2 0.3 0.2 0.4 0.5 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.0 0.0 2.9 1.5 0.0 0.6 0.2 0.1 0.1 0.3 2.4 0.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.8 0.0 19.8 25.6 0.0 16.9 4.1 0.3 0.2 7.4 8.8 7.0
LnGrp LOS C A B C A B A A A A A A
Approach Vol, veh/h 487 171 897 1286
Approach Delay, s/veh 20.8 22.5 0.8 8.6
Approach LOS C C A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 38.2 21.8 38.2 21.8
Change Period (Y+Rc), s * 6 6.0 * 6 6.0
Max Green Setting (Gmax), s * 30 18.4 * 30 18.4
Max Q Clear Time (g_c+I1), s 16.6 13.7 10.1 15.7
Green Ext Time (p_c), s 1.4 0.7 1.8 0.1

Intersection Summary
HCM 6th Ctrl Delay 9.1
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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2: Goldwater Boulevard & Scottsdale Fashion Square 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Timings

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 216 9 99 12 97 601 109 48 1035 75
Future Volume (vph) 216 9 99 12 97 601 109 48 1035 75
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 10.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 31.4 31.4 31.1 31.1 39.0 39.0 39.0 39.0 39.0 39.0
Total Split (s) 24.4 24.4 24.4 24.4 35.6 35.6 35.6 35.6 35.6 35.6
Total Split (%) 40.7% 40.7% 40.7% 40.7% 59.3% 59.3% 59.3% 59.3% 59.3% 59.3%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.1 4.1 4.1 4.1 4.1 4.1
All-Red Time (s) 3.0 3.0 3.0 3.0 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max C-Max

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     2: Goldwater Boulevard & Scottsdale Fashion Square
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2: Goldwater Boulevard & Scottsdale Fashion Square 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Queues

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 240 247 110 61 108 668 121 53 1150 83
v/c Ratio 0.75 0.59 0.44 0.14 0.47 0.34 0.13 0.13 0.40 0.09
Control Delay 35.1 21.2 23.9 7.8 17.8 8.5 2.9 8.9 8.8 2.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.1 21.2 23.9 7.8 17.8 8.5 2.9 8.9 8.8 2.6
Queue Length 50th (ft) 79 62 33 4 22 67 0 8 79 0
Queue Length 95th (ft) 138 114 69 26 m39 m96 m8 27 123 17
Internal Link Dist (ft) 275 60 1011 212
Turn Bay Length (ft) 50 160 90 120 120
Base Capacity (vph) 409 522 316 537 229 1978 938 409 2842 921
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.47 0.35 0.11 0.47 0.34 0.13 0.13 0.40 0.09

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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3: Goldwater Boulevard & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi HCM 6th TWSC

Intersection
Int Delay, s/veh 2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 170 0 0 860 0 1000
Future Vol, veh/h 170 0 0 860 0 1000
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - 0 - -
Veh in Median Storage, # 0 - 16974 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 189 0 0 956 0 1111
 

Major/Minor Minor1 Major2
Conflicting Flow All 444 - - -
          Stage 1 0 - - -
          Stage 2 444 - - -
Critical Hdwy 5.74 - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 6.04 - - -
Follow-up Hdwy 3.82 - - -
Pot Cap-1 Maneuver 582 0 0 -
          Stage 1 - 0 0 -
          Stage 2 561 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver 582 - - -
Mov Cap-2 Maneuver 582 - - -
          Stage 1 - - - -
          Stage 2 561 - - -
 

Approach WB SB
HCM Control Delay, s 14.1 0
HCM LOS B
 

Minor Lane/Major Mvmt WBLn1 SBT
Capacity (veh/h) 582 -
HCM Lane V/C Ratio 0.325 -
HCM Control Delay (s) 14.1 -
HCM Lane LOS B -
HCM 95th %tile Q(veh) 1.4 -
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5: Scottsdale Fashion Square/Optima Driveway & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi HCM 6th TWSC

Intersection
Int Delay, s/veh 2.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 47 813 0 41 135 30 9 3 49 19 3 26
Future Vol, veh/h 47 813 0 41 135 30 9 3 49 19 3 26
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 175 - - 100 - - 20 - - 25 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 52 903 0 46 150 33 10 3 54 21 3 29
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 183 0 0 903 0 0 1176 1282 452 816 1266 92
          Stage 1 - - - - - - 1007 1007 - 259 259 -
          Stage 2 - - - - - - 169 275 - 557 1007 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1389 - - 749 - - 147 164 555 269 168 947
          Stage 1 - - - - - - 258 317 - 723 692 -
          Stage 2 - - - - - - 816 681 - 482 317 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1389 - - 749 - - 130 148 555 221 152 947
Mov Cap-2 Maneuver - - - - - - 130 148 - 221 152 -
          Stage 1 - - - - - - 248 305 - 696 650 -
          Stage 2 - - - - - - 739 639 - 414 305 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 2 16.7 15.9
HCM LOS C C
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 130 479 1389 - - 749 - - 221 615
HCM Lane V/C Ratio 0.077 0.121 0.038 - - 0.061 - - 0.096 0.052
HCM Control Delay (s) 35 13.5 7.7 - - 10.1 - - 23 11.2
HCM Lane LOS E B A - - B - - C B
HCM 95th %tile Q(veh) 0.2 0.4 0.1 - - 0.2 - - 0.3 0.2
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6: Scottsdale Road & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi HCM Signalized Intersection Capacity Analysis

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 846 4 44 13 14 24 56 1243 12 9 1070 136
Future Volume (vph) 846 4 44 13 14 24 56 1243 12 9 1070 136
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.91 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3221 1615 1583 1770 1687 1770 5078 1770 4999
Flt Permitted 0.73 0.70 1.00 0.37 1.00 0.12 1.00 0.10 1.00
Satd. Flow (perm) 2471 1182 1583 690 1687 217 5078 195 4999
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 940 4 49 14 16 27 62 1381 13 10 1189 151
RTOR Reduction (vph) 0 0 32 0 6 0 0 1 0 0 12 0
Lane Group Flow (vph) 630 314 17 14 37 0 62 1393 0 10 1328 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 7 3 1 1
Actuated Green, G (s) 40.5 40.5 40.5 10.8 10.8 50.7 50.7 50.7 50.7
Effective Green, g (s) 40.5 40.5 40.5 10.8 10.8 50.7 50.7 50.7 50.7
Actuated g/C Ratio 0.34 0.34 0.34 0.09 0.09 0.42 0.42 0.42 0.42
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 833 398 534 62 151 91 2145 82 2112
v/s Ratio Prot c0.02 0.27 0.27
v/s Ratio Perm 0.25 c0.27 0.01 0.02 c0.29 0.05
v/c Ratio 0.76 0.79 0.03 0.23 0.24 0.68 0.65 0.12 0.63
Uniform Delay, d1 35.4 35.9 26.6 50.7 50.8 28.1 27.6 21.1 27.2
Progression Factor 0.98 0.97 1.28 1.00 1.00 0.62 0.57 1.00 1.00
Incremental Delay, d2 3.8 9.5 0.0 1.9 0.8 29.1 1.3 3.0 1.4
Delay (s) 38.4 44.5 34.0 52.6 51.6 46.5 17.0 24.1 28.7
Level of Service D D C D D D B C C
Approach Delay (s) 40.1 51.9 18.2 28.6
Approach LOS D D B C

Intersection Summary
HCM 2000 Control Delay 28.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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6: Scottsdale Road & Highland Avenue 08/14/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 846 4 44 13 14 24 56 1243 12 9 1070 136
Future Volume (vph) 846 4 44 13 14 24 56 1243 12 9 1070 136
Satd. Flow (prot) 3221 1615 1583 1770 1688 0 1770 5080 0 1770 4999 0
Flt Permitted 0.729 0.697 0.370 0.116 0.105
Satd. Flow (perm) 2471 1181 1583 689 1688 0 216 5080 0 196 4999 0
Satd. Flow (RTOR) 82 7 1 21
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%) 33%
Lane Group Flow (vph) 630 314 49 14 43 0 62 1394 0 10 1340 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 7 3 1 1
Total Split (s) 38.0 38.0 38.0 31.0 31.0 51.0 51.0 51.0 51.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 40.5 40.5 40.5 12.0 12.0 51.8 51.8 51.8 51.8
Actuated g/C Ratio 0.34 0.34 0.34 0.10 0.10 0.43 0.43 0.43 0.43
v/c Ratio 0.76 0.79 0.08 0.21 0.25 0.67 0.64 0.12 0.62
Control Delay 41.4 50.3 2.8 52.7 43.9 52.6 17.4 29.4 29.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.4 50.3 2.8 52.7 43.9 52.6 17.4 29.4 29.0
LOS D D A D D D B C C
Approach Delay 42.3 46.0 18.9 29.0
Approach LOS D D B C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 28.8 Intersection LOS: C
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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6: Scottsdale Road & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Timings

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 846 4 44 13 14 56 1243 9 1070
Future Volume (vph) 846 4 44 13 14 56 1243 9 1070
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 7 3 1 1
Permitted Phases 7 7 3 1 1
Detector Phase 7 7 7 3 3 1 1 1 1
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 10.0 10.0 10.0 10.0
Minimum Split (s) 31.0 31.0 31.0 31.0 31.0 38.0 38.0 38.0 38.0
Total Split (s) 38.0 38.0 38.0 31.0 31.0 51.0 51.0 51.0 51.0
Total Split (%) 31.7% 31.7% 31.7% 25.8% 25.8% 42.5% 42.5% 42.5% 42.5%
Yellow Time (s) 3.4 3.4 3.4 2.9 2.9 4.2 4.2 4.2 4.2
All-Red Time (s) 2.6 2.6 2.6 3.1 3.1 1.8 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max C-Max C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated

Splits and Phases:     6: Scottsdale Road & Highland Avenue
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6: Scottsdale Road & Highland Avenue 08/13/2019

Scottsdale Fashion Square - 5 Year Total PM Peak Hour Synchro 10 Report
Lokahi Queues

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 630 314 49 14 43 62 1394 10 1340
v/c Ratio 0.76 0.79 0.08 0.21 0.25 0.67 0.64 0.12 0.62
Control Delay 41.4 50.3 2.8 52.7 43.9 52.6 17.4 29.4 29.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.4 50.3 2.8 52.7 43.9 52.6 17.4 29.4 29.0
Queue Length 50th (ft) 193 193 0 10 26 49 393 5 311
Queue Length 95th (ft) #353 #445 m5 30 58 m#100 455 20 371
Internal Link Dist (ft) 504 150 1288 654
Turn Bay Length (ft) 255 50 185 85
Base Capacity (vph) 834 398 589 143 357 93 2195 84 2171
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.79 0.08 0.10 0.12 0.67 0.64 0.12 0.62

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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