
Planning Commission

Town of Paradise Valley

Meeting Notice and Agenda

6401 E Lincoln Dr

Paradise Valley, AZ  85253

Council Chambers6:00 PMTuesday, September 15, 2020

IN-PERSON ATTENDANCE AT PUBLIC MEETINGS HAS BEEN SUSPENDED UNTIL 

FURTHER NOTICE. WATCH LIVE STREAMED MEETINGS AT:

https://paradisevalleyaz.legistar.com/Calendar.aspx

1.  CALL TO ORDER

2.  ROLL CALL

THIS MEETING WILL BE HELD BY REMOTE PARTICIPATION ONLY

PUBLIC PARTICIPATION IN THE MEETING

Members of the public are encouraged to participate in the meeting via the following 

options:

1. View the live stream at https://paradisevalleyaz.legistar.com/Calendar.aspx

     (a) Click on Calendar Tab

     (b) Look for Planning Commission meeting (you may have to select it from the 

dropdown list) and find the meeting date

     (c) Click the “In Progress” link in the column titled Video

2. Zoom Conference  

     (a) Computer: https://zoom.us/j/6678902153 

     (b) Telephone: 1 669 900 6833 Meeting ID 667 890 2153 

3. Submitting questions and comments:

     (a) Visit https://paradisevalleyaz.legistar.com/Calendar.aspx, search for the meeting 

date, and click “eComment”.  Locate the agenda item you are interested in and click 

“Comment” (Please submit comments at least 1 hr prior to meeting)

     (b) Email pmichaud@paradisevalleyaz.gov (Please submit comments at least 1 hr 

prior to meeting)

4. Speaking during Call to the Public / Public Hearings

      (a) Visit https://paradisevalleyaz.legistar.com/Calendar.aspx, search for the meeting 

date, and click “eComment”.  Locate the agenda item and click “Register to Speak”.  

Join the meeting by dialing 1 669 900 6833 Meeting ID 667 890 2153 

      (b) If attending by Zoom Video Conference, click the chat button and enter your 

name and the agenda item you would like to address

(These meeting participation guidelines are pursuant to Town Council Resolution 2020-08 

adopted March 17, 2020.)

Notice is hereby given pursuant to A.R.S. §38-431.02. that members of the Planning 

Commission will attend by audio/video conference call.

Notice is hereby given that members of the Public Body will attend either in person or by 

telephone conference call, pursuant to A.R.S. §38-431(4).

3.  EXECUTIVE SESSION

The Public Body may convene into an executive session at one or more times during the 
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September 15, 2020Planning Commission Meeting Notice and Agenda

meeting as needed to confer with the Town Attorney for legal advice regarding any of the 

items listed on the agenda as authorized by A.R.S. §38-431.03.A.3.

5.  PUBLIC HEARINGS

The Public Body may take action on this item.

Consideration for a Major Special Use Permit Amendment 

(SUP-18-05) - 7101 E Lincoln Drive - Smoke Tree Resort 

[Continuance]

20-350A.

Paul Michaud, Planning Manager, 480-348-3574Staff Contact:

A - Application

B - Vicinity Map Related Maps

C.1 - Narrative and Plans (July 7, 2020 Submittal)

C.2 Parking Studies and Associated Documents (Revised 08-04-20)

C.3 - Traffic Impact Analysis

C.4 - Preliminary Drainage Report

C.5 - Wastewater Capacity Study

C.6 - Water Service Impact Study

D - SUP Guidelines

E - General Plan Policies

F - General & SUP History

G.1 - Public Comments (Revised 09-10-20)

G.2 - Notifications (Revised 09-10-20)

G.3 - Minutes

H. Revised Statement of Direction (09-10-20)

I - Tentative Timeline (Revised 09-11-20)

J - Sample Use Parameters

K- Landscape Plan (Revised 08-04-20)

L - Right-of-Way

M - Floor Plans (Revised 08-04-20)

N - Site Elevation Grades (Revised 08-04-20)

O - Site Plan (Revised 08-04-20)

P - Elevations (Revised 08-04-20)

Q - Draft Ordinance (08-13-20)

R - Quail Run Road Illustration (09-01-20)

S - Lighting Plans (Revised 09-11-20)

Attachments:

4.  STUDY SESSION ITEMS

Work/Study is open to the public however the following items are scheduled for 

discussion only.  The Public Body will be briefed by staff and other Town 

representatives.  There will be no votes and no final action taken on discussion items.    
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The Public Body may give direction to staff and request that items be scheduled for 

consideration and final action at a later date.  The order of discussion items and the 

estimated time scheduled to hear each item is subject to change.

Discussion of Building Pad Heights for Non-Hillside Lots20-357A.

Paul Mood, Town Engineer, 480-348-3573Staff Contact:

Attachment A - PowerPoint

Attachment B - Town Code Article 5-10, Development

Attachments:

6.  ACTION ITEMS

The Public Body may take action on this item.

7.  CONSENT AGENDA

All items on the Consent Agenda are considered by the Public Body to be routine and 

will be enacted by a single motion. There will be no separate discussion of these items. 

If a Commissioner or member of the public desires discussion on any item it will be 

removed from the Consent Agenda and considered separately.

Approval of September 1, 2020 Planning Commission Minutes20-358A.

090120 MN DraftAttachments:

8.  STAFF REPORTS

9.  PUBLIC BODY REPORTS

10.  FUTURE AGENDA ITEMS

11.  ADJOURNMENT

AGENDA IS SUBJECT TO CHANGE

*Notice is hereby given that pursuant to A.R.S. §1-602.A.9, subject to certain specified 

statutory exceptions, parents have a right to consent before the State or any of its 

political subdivisions make a video or audio recording of a minor child. Meetings of the 

Planning Commission are audio and/or video recorded, and, as a result, proceedings in 

which children are present may be subject to such recording. Parents in order to exercise 

their rights may either file written consent with the Town Clerk to such recording, or take 

personal action to ensure that their child or children are not present when a recording 

may be made. If a child is present at the time a recording is made, the Town will assume 

that the rights afforded parents pursuant to A.R.S. §1-602.A.9 have been waived.

The Town of Paradise Valley endeavors to make all public meetings accessible to 

persons with disabilities. With 72 hours advance notice, special assistance can also be 

provided for disabled persons at public meetings. Please call 480-948-7411 (voice) or 

480-483-1811 (TDD) to request accommodation to

participate in the Planning Commission meeting.
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Town of Paradise Valley

Action Report

6401 E Lincoln Dr
Paradise Valley, AZ  85253

File #: 20-350

TO: Chair and Planning Commission Members

FROM: Paul Michaud, Planning Manager

DATE: September 15, 2020

DEPARTMENT: Community Development

AGENDA TITLE:
Consideration for a Major Special Use Permit Amendment (SUP-18-05) - 7101 E Lincoln Drive -
Smoke Tree Resort [Continuance]

RECOMMENDATION:
It is recommended that the Planning Commission continue the public hearing on the Major Special
Use Permit Amendment (SUP-18-05) for the Smoke Tree Resort located at 7101 E Lincoln Drive
from the Planning Commission regularly scheduled meeting date of September 15, 2020 to [state a
specific date].  This continuance will allow for more time to discuss the proposed amendment.

Alternative actions include to recommend to Town Council the denial of SUP-18-05 or the approval of
SUP-18-05, subject to stipulations.

REQUEST:
Gentree LLC, the property owner of the Smoke Tree Resort, is seeking redevelopment of the
property located at 7101 East Lincoln Drive (APN 174-64-003A) via a major amendment to the site’s
existing Special Use Permit - Resort zoning.  The proposed redevelopment of this property will be a
complete demolition of all existing structures and construction of a resort.  Refer to Attachment A for
the application.

MEETING PURPOSE:
Take public comment, as September 15, 2020 was advertised as a public hearing regarding the
Major Special Use Permit amendment (SUP-18-05).  The Planning Commission will also need to take
action on SUP-18-05 (continuance, recommendation of denial, or recommendation of approval with
stipulations).

UPDATE FROM PRIOR MEEETING:
The Planning Commission last discussed the amended application at its September 1, 2020 work
session.  There was no discussion on any particular part of the application request.  However, the
Planning Commission in a vote of 5 to 0 (with Commissioners Covington and Lewis not in attendance
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File #: 20-350

when the vote occurred), requested that the Town Council consider an extension of the September
30, 2020 review deadline in the Statement of Direction (SOD) to December 15, 2020.  The Planning
Commission also took public comment at the scheduled Citizen Review Session (no persons from
the public spoke on this matter).

Regarding the time extension, the Planning Commission sought this extension to allow for more time
to review SUP-18-05.  Town Council acted on the extension request at their regular meeting on
September 10, 2020.  The Town Council in a vote of 7 to 0, moved to extend the September 30, 2020
review deadline in the Statement of Direction (SOD) to no later than November 17, 2020.
Furthermore, the Town Council added that all meetings shall occur during regularly scheduled
meetings and not more than four additional meetings after September 15, 2020. Some of the reasons
for providing only four additional meetings included the length of time the application has already
been in the review process since its original submittal in 2018, that the applicant had opportunity over
the course of the review process to address points, and there was a concern over the quality of the
review in allowing for weekly meetings.  The Town Council recognized the hard work done to date by
the Planning Commission.  The granted extension was for technical reasons covering information
(such as review of the Parking Management Study, Acoustical Study, and stipulations).  Any differing
viewpoints that may exist amongst Planning Commission members over the project should not be a
cause for delay.

For more information, the Planning Commission can reference the action reports at
<https://paradisevalleyaz.legistar.com/Calendar.aspx>.  Planning Commission 2020 discussion dates
on SUP-18-05 included July 7th, July 21st, August 4th, August 18th, and September 1st.  Attachment
G.2 includes public comments to date.  Attachment G.3 includes available Planning Commission
minutes.  Attachment S includes the lighting points and revised exterior lighting plans set for the
September 1st discussion that could be discussed on September 15th.

INFORMATION UNDER REVIEW OR STILL NEEDED FROM THE APPLICANT:
There are some items the applicant and Town staff are still working on, along with items not yet
revised. These include, and may not be limited to, the following:

· Density/3rd Story.  The Planning Commission continues to review the proposed density and 3rd

story height elements.  Although the traffic study, several parking studies, perimeter
landscaping, and other aspects of the application have been discussed; the Planning
Commission has not reviewed the Parking Management Plan nor fully reviewed the valet plan.
There have been numerous exchanges between the applicant’s consultant, Town staff, and
the Town’s 3rd party reviewer on the Parking Management Plan creating delays before
Planning Commission review.

· Acoustical study. The applicant first submitted an acoustical study on July 10th.  After this initial
review, Town staff sought a third party reviewer.  The applicant then resubmitted an updated
acoustical study on August 5th.  The Town secured a third party reviewer of this study on
August 11th.  As noted at the July 21st work session, Town staff requested that the applicant
provide clarification on aspects of this study, including the assumptions and locations of the
measurements.  This study as originally submitted showed compliance to the Town Code
decibel levels, noting the ambient noise from Lincoln Drive being higher than the fixed noise
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File #: 20-350

measurements of 45 dBA and 56 dBA.  The Town’s third-party reviewer, Acoustical Consulting
Services, provided staff with additional review comments (which include questions regarding
methods and assumptions used in the report).  The applicant is working on revisions to the
acoustical study.  Once the acoustical study is deemed complete by staff, it will be provided to
the Planning Commission (goal for October 6th).

· Parking Management Plan.  The applicant submitted the Parking Management Plan on August
10th.  Town staff completed the review and provided the applicant with comments on August 20
th. Once the updated plan is deemed complete by staff, it will be provided to the Planning
Commission for review (goal for October 6th).

· Stipulations.  Attachment Q includes the draft ordinance (with preliminary stipulations)
provided in the August 18th Planning Commission packet.  Town staff provided the applicant
with the comments on the draft stipulations on August 12th.  Also, the applicant provided an
earlier version several weeks before August 12th that was reviewed between the applicant and
Town Attorney.  The draft stipulations are still under review with the applicant.  Staff and the
applicant will work to finalize another draft version for Planning Commission review.  Once this
is completed, the it will be provided to the Planning Commission.

· Quail Run Road and Neighbor’s Traffic Concerns.  A resident west of the site had concerns
regarding the possible stacking of vehicles leaving the resort on Quail Run Road; in which
vehicles may pass the resort entrance and turnaround on their property. Town staff continues
to work with the applicant and neighbor to address and resolve this issue.  The plans and
stipulations will be updated once an amenable solution is identified.

PUBLIC COMMENTS AND NOTICING:
There have been several residents who provided comment.  The owners of the adjoining Andaz
Resort and nearby Applewood Pet Resort provided comment.  The owner of the Applewood Pet
Resort is supportive of the project.  The owner of the Andaz Resort expressed a desire to retain the
12’ to 15’ tall oleander hedge along the south property line (which is predominantly on the Andaz
property and the applicant agreed to maintain in addition to planting a sour orange hedge and
staggered parking lot trees) and earlier expressed concerns on height and density.  The adjoining
owner of the Lincoln Plaza Medical Center did not provide comment directly, but has worked with the
applicant on the shared access driveway and has knowledge of the proposed application.  The
comments since June 2020, including from the applicant’s neighborhood meeting on August 20th,
addressed the following: concerns about density and traffic, a question on the Town’s property tax
model, request for Quail Run Road improvements to mitigate vehicle stacking and traffic south of the
resort entry, questions on the operation at the resort, comments on the hotel versus resort feel of the
project, questions regarding the third floor amenity (i.e. views into the residential parcels west of the
site, use for events), combining the coffee shop and restaurant, and operation of the pool (i.e.
food/drink service, pool size).  Please reference Attachments G.1, G.2, and G.3 for more information.

NEXT STEPS:
The next step is to continue to discuss the application request.  The next scheduled Planning
Commission work session on SUP-18-05 is set for October 6, 2020.  Refer to the updated tentative
timeline under Attachment I.
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ATTACHMENT(S):
A Application
B Vicinity Map & Related Maps
C.1 Narrative and Plans (July 7, 2020)
C.2 Parking Studies and Associated Documents (Revised 08-04-20)
C.3 Traffic Impact Analysis
C.4 Preliminary Drainage Report
C.5 Wastewater Capacity Study
C.6 Water Service Impact Study
D SUP Guidelines
E General Plan Policies
F General & SUP History
G.1 Public Comments (Revised 09-10-20)
G.2 Notifications (Revised 09-10-20)
G.3 Minutes
H Revised Statement of Direction (September 2020)
I Tentative Timeline  (Revised  09-11-20)
J Sample Use Parameters
K Landscape Plan (Revised 08-04-20)
L Right-of-Way
M Floor Plans (Revised 08-04-20)
N Site Elevation Grades (Revised 08-04-20)
O Site Plan (Revised 08-04-20)
P Elevations (Revised 08-04-20)
Q Draft Ordinance (Dated 08-13-20)
R Quail Run Road Illustration (09-01-20)
S Lighting Plans (Revised 09-11-20)

Town of Paradise Valley Printed on 9/11/2020Page 4 of 4

powered by Legistar™

http://www.legistar.com/












 

 
 

VICINITY MAP 

 

 

 

 

 

 

  

  

Smoke Tree Resort SUP  

7101 E Lincoln Drive  

 

Subject Property 



 

 
 

GENERAL PLAN  

 

 

 

 

 

  

Subject Property 

Smoke Tree Resort SUP  

7101 E Lincoln Drive  

 



 

 
 

ZONING   

 

 

 

 

 

  

 

  
Smoke Tree Resort SUP  

7101 E Lincoln Drive  

 

 

Subject Property 



SPECIAL USE PERMIT -  MAJOR AMENDMENT APPLICATION
7 1 0 1  E  L I N C O L N  D R I V E ,  P A R A D I S E  V A L L E Y ,  A R I Z O N A  8 5 2 5 3

S U B M I T T A L  S E P T E M B E R  6 ,  2 0 1 9
R E S U B M I T T A L  O C T O B E R  9 ,  2 0 1 9

R E S U B M I T T A L  N O V E M B E R  1 ,  2 0 1 9
R E S U B M I T T A L  D E C E M B E R  6 ,  2 0 1 9
R E S U B M I T T A L  J A N U A R Y  2 1 ,  2 0 2 0

R E S U B M I T T A L  M A Y  1 4 ,  2 0 2 0



A2

7
1

0
1

 E
 L

IN
C

O
L

N
 D

R
, 

P
A

R
A

D
IS

E
 V

A
L

L
E

Y
, 

A
Z

 8
5

2
5

3
S

P
E

C
IA

L
 U

S
E

 P
E

R
M

IT
 |

 M
A

JO
R

 A
M

E
N

D
M

E
N

T
 A

P
P

L
IC

A
T

IO
N

SEP 6, 2019
11 x 17 format

 O W N E R        G E N T R E E  L L C

         3620 E Campbel l  Ave, 
         Phoenix,  AZ 85018
         602.952.8811

 R E S O R T  M A N A G E M E N T     V E N T A N A  H O T E L S
         
         9170 E Bahia Dr #102
         Scottsdale, AZ 85260 
         480.788.0431

 P A R T N E R        S T A R K  B U I L D E R S  I N C .
         
         9827 N 65th Place
         Scottsdale, AZ 85253
         480.788.0431

 Z O N I N G  A T T O R N E Y     B E U S  G I L B E R T
         
         701 N 44th St
         Phoenix,  AZ 85008
         480.429.3000

 A R C H I T E C T       P H X  A R C H I T E C T U R E
         
         15990 N Greenway-Hayden Loop C-100
         Scottsdale, AZ 85260
         480.477.1111

 C I V I L  E N G I N E E R      C V L  C O N S U L T A N T S
         
         4550 N 12th St
         Phoenix,  AZ 85014
         602.264.6831

 L A N D S C A P E  A R C H I T E C T    G R E E Y  P I C K E T T
         
         7144 E Stetson Dr #205
         Scottsdale, AZ 85251
         480.609.0009

 T R A F F I C  C O N S U L T A N T     C I V T E C H  I N C .       
         
         10605 N Hayden Rd #140
         Scottsdale, AZ 85260
         480.659.4250

 L I G H T I N G  D E S I G N      C R E A T I V E  D E S I G N S  I N  L I G H T I N G  
         
         15982 N 78th st ,  Suite A
         Scottsdale, AZ 85260
         602.248.7822

TAYLOR ROBINSON / SAM ROBINSON

JASON WALTON

WALTER SPITZ

DAWN CARTIER,P.E., PTOE 

RUSSELL GREEY, RLA

FRED FLEET, P.E.

ERIK PETERSON, AIA

PAUL E. GILBERT

PAUL STARK
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 P R O J E C T  N A R R A T I V E            A 4  -  A 6

 S I T E  P L A N S             A 7  -  A 1 5

 C O N C E P T U A L  R E N D E R I N G          A 1 6  -  A 1 7

 S U P P O R T I N G  D R A W I N G S           A 1 8  -  A 3 1

 G U I D E L I N E S              A 3 2  -  A 3 5

 R E P O R T S              A 3 6  -  A 4 1

 P L A N N I N G  C O M M I S S I O N  L O G  &  R E S O L U T I O N S      A 4 2  -  A 5 0

 E X H I B I T S               A 5 1  -  A 8 5  

T A B L E  O F  C O N T E N T S

REVISED 
MAY 14, 2020
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The Smoke Tree Resort, located at 7101 East Lincoln Drive in the Town of Paradise 
Valley, is designated for Resort Use (SUP-R zoning) under the General Plan and within 
the designated East Lincoln Drive Development Areas (the “Resort”). Gentree LLC 
purchased the Resort in 2018 and is proposing a Major Amendment to the existing 
Special Use Permit that is harmonious with Town Plan Goal 2.2. 
 “Development Areas are meant to encourage new resort development 
and redevelopment that reflects the Town’s needs for fiscal health, economic 
diversification, and quality of life.” 

Gentree LLC is comprised of Arizona-local principals with development project 
experience of this scale and within the Hotel/Resort sector. 

Originally opened in 1966 and operating in perpetuity since, the approximately  5 
acre Resort resides at the commercial interface of Lincoln Drive and Scottsdale 
Road. The Resort has historical presence at the entrance to the Town of Paradise 
Valley and serves as the gateway to the Town. Since inception, the Resort has yet 
to undergo any significant renovations or expansions beyond general maintenance 
and upkeep. The Resort is notably dated in comparison to other resorts.

b)  Given its 5 acre size, guidelines for 20 acres and stipulations need to be modified.
c)  Acknowledgment of its proximity to the adjacent commercial.
d)  Special consideration that for its unique history and location on Lincoln Dr.

The vision for the transformation of the Resort is to welcome guests to a four-star 
“local-centric” hospitality experience in both form and substance. This is to be 
achieved through active forward-facing components and lifestyle programmatic 
aspects.  The existing Resort often goes unnoticed in its unassuming character along 
Lincoln Drive. The revitalization of the Resort will retain its charming essence while 
providing the scale and quality of amenities sought by today’s traveler; the specifics 
of which include 122 guest rooms, special event venues, and a neighborhood local-
centric fresh market & eatery concept. The relaxed, pedestrian friendly environment 
will not include the typical resort perimeter walls or gates; instead, setbacks that 
align with existing buildings are desired, including a bicycle/pedestrian path that 
shall weave the resort into the local tapestry.   

Gentree LLC understands that thoughtful design, unified independent management, 
and attentive local stewardship are key ingredients for the success of this project 
at such a pivotal location and has engaged adjacent property owners in fruitful 
collaborative dialog, exploring synergistic opportunities along common property 
lines.

O V E R V I E W

REVISED 
MAY 14, 2020



A5

7
1

0
1

 E
 L

IN
C

O
L

N
 D

R
, 

P
A

R
A

D
IS

E
 V

A
L

L
E

Y
, 

A
Z

 8
5

2
5

3
S

P
E

C
IA

L
 U

S
E

 P
E

R
M

IT
 |

 M
A

JO
R

 A
M

E
N

D
M

E
N

T
 A

P
P

L
IC

A
T

IO
N

SEP 6, 2019
11 x 17 format

P
R

O
JE

C
T

 N
A

R
R

A
T

IV
E

The Resort property occupies approximately 5 acres of land at 7101 East Lincoln 
Drive in the Town of Paradise Valley. The existing Resort is comprised of 11 buildings, 
a restaurant, a pool and surrounding pool area, 2 bocce courts and 130 surface 
parking spaces. Attached exhibits reveal the current conditions with visuals of sight 
lines, existing oleander perimeters, and setbacks.

SETBACKS:  The attached exhibit outlines existing setbacks, which are proposed to be 
increased in the revitalization of the property. The objective is to retain the existing 
building relationships along East Lincoln Drive with the proposed building frontage 
aligned with the existing building frontage.

The proposed East setback is 45’ and the proposed South setback is 60’ in 
consideration of the abutting SUP properties as a commercial office complex and 
resort, respectively.

The West setback is proposed at 50’ from the net property line and 100’ from the 
adjacent property line as described in the Statement of Direction.

EAST L INCOLN DRIVE (“LINCOLN”):   Today, the property has an existing 
33’ county roadway easement along Lincoln and two existing vehicular access 
points which allow right and left turns.  The proposed plan shows the elimination 
of the Western driveway and the movement of the Eastern driveway to a shared 
access with Lincoln Medical Center and located on the shared property line. This 
location may adjust as the Town finalizes their plans for Lincoln Drive.  The proposed 
access point on Lincoln Drive will provide full turning movements and a right-turn 
deceleration lane.  

WESTERN BOUNDARY:   As shown on the plan, this improvement will provide 
for the Town’s designated 2-lane road design for this category of roadway. 
Improvements will include those shown on the Resort property as well as 11’ of 
asphalt and 2’ of curbing in the Town’s currently owned right-of-way designated as 
Quail Run Road.

HEIGHTS: The proposed buildings are to be no more than 3 stories and within 
two height tiers of 24’ and 36’ from Original Natural Grade (ONG). This request is 
complimentary to the characteristics of other nearby developments to the North 
and East along Lincoln and derived with consideration of adjacent property uses 
in context of the Town of Paradise Valley’s Open Space Criteria (“OSC”). Specific 
to the OSC, the Resort is abutted on two sides (East and South) by Special Use 
commercial property. On the West and South boundaries, as previously indicated, 
the Resort design meets the OSC requirements. The only encroachment into the OSC 
will be along the North and East sides, as a result of dedication of Right of Way and 
adjacent to the SUP-O Medical office, and located generally along the parking for 
the Medical Office, respectively.

COVERAGE:  Calculation of the proposed lot coverage is 29.3% with a floor 
area ratio of 0.64. These calculations are based on the post dedication parcel 
boundaries.
 
INGRESS/EGRESS: The primary access point for the Resort will be at Quail Run 
Road. One secondary access point is proposed on Lincoln Dr. Civtech, Inc. has 
submitted traffic studies to provide more information on the points of access.

S IDEWALK: The site plan illustrates a proposed meandering pedestrian path 
integrating the Resort within the existing network of sidewalks and providing 
pedestrian connectivity to nearby commercial areas. Alongside the right-turn 
deceleration lane, the sidewalk does not meander and is instead, attached to the 
back of the curb
 
PARKING:  The proposed revitalization plan will utilize surface parking.  The 
existing parking along Lincoln Drive is to be kept in place to allow for convenient 
local patron access to the forward-facing Resort features.  Dedicated hotel guest 
and valet parking will be available. Civtech, Inc. has submitted multiple revisions 
to the related parking study and has provided information on the following items: 
shared parking, parking for all proposed uses, overflow parking during special 
events, limitations on joint use of facilities, and drop off/pick up. The existing parking 
requirements adopted by the Town do lag surrounding municipalities in accounting 
for the change in Resort parking and traffic impact. The proposed parking plan and 
related study balance these elements. 

EMERGENCY VEHICLE ACCESS: The primary access points for Emergency 
Vehicles is Lincoln Drive or Quail Run Road.

DELIVERIES AND REFUSE COLLECTION: In order to address safety 
concerns of deliveries and refuse collection from Lincoln Drive, deliveries will be 
screened behind the proposed building and refuse will be stored in screened 
enclosures.  The designated temporary loading and unloading area will be 
accessed from Lincoln Dr and will be restricted to specific times of the day per the 
Town’s requirements.

S I T E
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LANDSCAPE DESIGN: As evaluated by Greey Pickett, the existing landscape 
on site consists of mature Eucalyptus and Pines with exposed root systems that have 
begun losing their form due to mature branches splitting off. There are also Mexican 
Fan Palms, all of which are different ages and heights, and Oleander and Sage bush 
that have become woody due to age and over pruning. There is no native planting 
or cacti on site that would need to be salvaged. The salvageability of the existing 
trees is not recommended due to age, size, and diseased quality.

The proposed forward-facing landscaping palette is anticipated to be comprised 
of regionally appropriate selections, low water-use trees, shrubs, ground cover and 
accent plants to enhance the entry and provide shade for pedestrians. Landscape 
and related lighting along Lincoln Drive will be conforming with the Town guidelines.

RESORT: The independent four-star Resort will be owned by Gentree LLC and 
operated by an affiliated resort operator:
122 Guest Room units with various categories of sizes and configurations
Forward facing resort facility to include a combination of the following components: 
Fresh Market, Café/Eatery, Restaurant, Bar/Lounge, Micro-Brewery, Speakeasy, 
Private dining vignettes, Pop-up Retail, Coffee Shop, Florist, Sandwicheria, Bakery, 
Epicurean Retail and Sundries
Resort Pavilion: appropriately sized for banquets, meetings, ceremonies, and special 
events
Open space gardens and grounds
Resort pool area(s)
Resort Spa
170 parking stalls with parking for 196 under a Valet plan

ARCHITECTURAL DESIGN: Within the property, each component will speak 
its own dialect, but all within a common design language. This is desired as a means 
to guide patrons through the variety of areas and purposes via the use of visual 
cues achieved via the architecture. The predominate architectural design pallet 
will be strongly rooted in Spanish Revival but accentuated with notably transitional 
components.

Until being acquired by Gentree LLC the historic Smoke Tree Resort had been 
operated and maintained continuously by the Williams family for over 50 years as a 
charming, small-scale retreat where the Town of Paradise Valley meets the City of 
Scottsdale.  Development at this interface has well outpaced the venerable cluster 
of private rooms still maintained behind Dale Anderson’s long-closed “The Other 
Place”. The time has come to revitalize this important contributor to The Town with 
the following updates:

 -Additional hotel rooms with resort quality
 -Neighborhood amenities: local-centric Café/Market/Restaurant/Bar 
 -On-site entertainment venues for small events and family gatherings
 -Integrated landscaping and pedestrian corridors for neighborhood access
 -Modern guest amenities and building design to compliment the Town   
 entrance
 
The local team of new owners and operator, together with PHX Architecture and 
other renowned professionals, have crafted an exciting plan of moderate intensity 
which synergizes with the Town’s need for fiscal health, economic diversification, 
and quality of life. Balancing the critical mass of modern-day resort programming 
within the small scale of this 5-acre site fronting Lincoln Dr can be achieved within 
the flexibility of the current resort zoning and the East Lincoln Drive Development 
overlay to the best interests of the Town of Paradise Valley. 

L A N D S C A P E

R E S O R T  D E S I G N

C O N C L U S I O N
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LEGEND:
 
  Proposed Setback

  Area to be Dedicated

  Roadway Easement

* Note: as requested in the Statement of 
Direction 
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PROGRAM:
 
A.  Pedestrian entry 
B.  Resort Reception Entry Plaza and Valet 
C.  Resort Reception and Lobby
D.  Pavilion
E.  Event Lawn
F.  Shade Trellis 
G. Restaurant
H.  Market
I.   Coffee Shop
J.  Outdoor Patio
K.  Resort Pool
L.  Pool Lounge
M.  Entry Lounge
N.  Resort Suites (guest rooms)
O.  Meeting Room
P.  Luxury Suites (guest rooms)
Q.  Signage
R.  Surface Parking
S.  Quail Run Road Access Point
T.  Garbage Bins
U.  Delivery Location
V.  Employee Break Area
W. Back of House
AB.  Sight Visibility Triangle - 33’ x 33’
AC. APS Utility Box 

RESORT UNITS - 122 KEYS

Main Hotel
 1st Level  = 42 keys
 2nd Level   = 45 keys
 3rd Level  = 15 keys 
     102 keys

Luxury Suites (guest rooms)
 4 villas with 3 keys = 12 keys
 2 villas with 4 keys  =   8 keys
        20 keys

Total Keys   = 122 keys

Total Self-Park Spaces  = 170
 Dimensions:  9’ x 18’ + 2’ overhang

or
 
Total  Valet Spaces   = 196
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PROGRAM:
 
C.  Resort Reception and Lobby
N.  Resort Suites (guest rooms)
O.  Meeting Room
P.  Luxury Suites (guest rooms)
AA.  Balconies
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PROGRAM:
 
N.  Resort Suites (guest rooms)
O.  Meeting Room
X.  Lounge
AA.  Balconies
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Parkinsonia praecox
Palo Brea

524" box

Quercus virginiana
Southern Live Oak

824" box

Neriuim Oleander
White Oleander

315 gallon

Chilopsis linearis 'Bubba'
Bubba Desert Willow

1324" box

Phoenix dactylifera 'Medjool'
Medjool Date Palm

2516'

Tabebuia impetiginosa
Pink Trumpet Tree

324" box

Caesalpinia cacalaco 'Smoothie'
Thornless Cascalote

124" box

Shrubs

P L A N T   M A T E R I A L S   L E G E N D
Plant Name

Trees

Sym. QtySize

Prosopis alba 'Cooperi'
Cooper's Mesquite

224" box

Parkinsonia hybrid 'Desert Museum'
Desert Museum Palo Verde

14
24" box

Acacia aneura
Mulga Acacia

1224" box

Olea europaea 'Swan Hill'
Swan Hill Olive

424" box

Acacia stenophylla
Shoestring Acacia

424" box

Chitalpa tashkentensis
Chitalpa

124" box

Olney tesota
Ironwood

324" box

Prosopis glandulosa 'Maverick'
Thornless Texas Honey Mesquite

924" box

Sophora secundiflora
Texas Mountain Laurel

924" box

Shrubs

Groundcovers

Accents Cactus

Ilex vomitoria nana
Dwarf Yaupon Holly

185 gal.

Olea europaea 'Montra'
Little Ollie Dwarf Ollie 575 gal.

Nerium oleander 'Petite Pink'
Petite Pink Oleander 10915 gal.

Lantana montevidensis
Purple Trailing Lantana

381 gal.

Lantana montevidensis 'White'
White Lantana

821 gal.

Citrus aurantium
Sour Orange Hedge

2265 gal.

Alyogyne hueglii
Blue Hibiscus

205 gal.

Tecoma stans
Yellow Bells

175 gal.

Jasminum sambac
Arabian Jasmine

295 gal.

Justicia spicigera
Mexican Honeysuckle 165 gal.

Eremophila glabra
Minginew Gold

485 gal.

Russelia equisetiformis
Coral Fountain

4815 gal.

Glandularia gooddingii
Goodding Verbena

171 gal.

Rosmarinus officinalis 'Tuscan Blue'
Upright Rosemary 245 gal.

Perovskia atriplicifolia
Russian Sage 125 gal.

Calliandra eriophylla
Pink Fairy Duster

55 gal.

Carissa macrocarpa
Boxwood Beauty

1215 gal.

Lantana 'New Gold'
New Gold Lantana

1381 gal.

Leucophyllum zygophyllum 'Cimarron'
Cimarron Sage 525 gal.

Dodonaea viscosa
Hop Bush

1015 gal.

Ruellia brittoniana
Ruellia 1375 gal.

Baileya multiradiata
Desert Marigold

291 gal.

Chrysactinia mexicana
Damianita

771 gal.

Dalea greggii
Trailing Indigo Bush

445 gal.

Gazania x 'Copper King'
Copper King Gazania

65 gal.

Hymenoxys acaulis
Angelita Daisy

201 gal.

Melampodium leucanthum
Blackfoot Daisy

921 gal.

Viguiera deltoidea
Goldeneye

181 gal.

Bougainvillea 'Rosenka'
Bougainvillea

205 gal.

Justicia californica
Chuparosa

75 gal.

Justicia californica 'Yellow'
Yellow Chuparosa

75 gal.

Leucophyllum pruinosum 'Sierra Bouquet'
Sierra Bouquet TM 255 gal.

Salvia clevelandii
Chaparral Sage

95 gal.

Salvia greggii
Autumn Sage

55 gal.

Sphaeralcea ambigua
Globe Mallow

141 gal.

M A S S   P L A N T I N G

3
4" SCREENED DECOMPOSED GRANITE, ROCK
PROS USA, 'MAHOGANY'. 2" THICK MINIMUM.

I N E R T S
DescriptionSym.

N O T E S :

ARTIFICIAL TURF, PIONEER BUILDING
MATERIALS 'DARBY', 3,794 SQ. FT.

Accents Cactus

Vines

1. ALL PLANTS SHALL BE WATERED WITH AUTOMATIC
DRIP IRRIGATION SYSTEM.

2. ALL LANDSCAPE AREAS EXCLUDING TURF TO BE
COVERED WITH CRUSHED ROCK.

3. LANDSCAPE ARCHITECT TO APPROVE FINAL
GRADING. PLANTING SHALL NOT OCCUR UNTIL
FINAL GRADING IS APPROVED.

4. LOCATIONS OF PLANTS SHOWN ON DRAWING
ARE APPROXIMATE. LANDSCAPE ARCHITECT TO
FIELD APPROVE ALL FINAL LOCATIONS PRIOR TO
INSTALLATION.

5. DUE TO SEASONAL AND OR UNFORESEEN
CONSTRAINTS SOME PLANT MATERIAL WILL
POSSIBLY NOT BE AVAILABLE AT TIME OF
INSTALLATION. LANDSCAPE CONTRACTOR TO
SUBMIT LIST OF ANY NON-AVAILABLE MATERIAL TO
LANDSCAPE ARCHITECT FOR REPLACEMENTS TO
BE SELECTED.

6. PLANT MATERIAL SHALL BE ADJUSTED IN FIELD TO
AVOID TREE ROOT BALLS.

7. ALL PLANT MATERIAL IS TO BE RETAIL QUALITY.
8. LANDSCAPE CONTRACTOR TO PROVIDE PICTURES

OR SAMPLES OF ALL PLANT MATERIAL PRIOR TO
INSTALLATION FOR APPROVAL.

9. ALL PLANT MATERIAL SOURCED FROM OUTSIDE OF
ARIZONA TO BE PROPERLY ACCLIMATED TO
ARIZONA CLIMATE DEPENDING ON TIME OF YEAR
OF INSTALLATION.

METHODS: SUN-SCREEN CLOTH/FABRIC TO BE
INSTALLED ABOVE PLANT MATERIAL.

Rosa 'Korbin' Iceberg
Floribunda Rose 185 Gal.IR

Pedilanthus macrocarpus
Lady's Slipper 375 gal.

Muhlenbergia rigens
Deer Grass 125 gal.

Agave weberi
Blue Agave

115 gal.

Aloe 'Hercules'
Hercules Aloe

624" Box

Campsis radicans
Common Trumpet Creeper

35 gal.

Agave americana
Century Plant

25 gal.

Agave deserti
Desert Agave

55 gal.

Agave nickelsiae x scabra 'Sharkskin'
Sharkskin Agave

6
15 gal.

Agave ovatifolia
Whale's Tongue Agave

2515 gal.

Aloe barbadensis
Medicinal Aloe

745 gal.

Aloe daweii
Dawe's Aloe

95 gal.

Aloe Ferox
Cape Aloe

105 gal.

Aloe saponaria
Soap Aloe

95 gal.

Aloe x 'Blue Elf'
Blue Elf Aloe

95 gal.

Asclepias subulata
Desert Milkweed

31 gal.

Carnegiea gigantea
Saguaro

78' min.

Dasylirion wheeleri
Desert Spoon

45 gal.

Euphorbia antisyphilitica
Candelilla

105 gal.

Euphorbia biglandulosa
Gopher Plant

265 gal.

Ferocactus wislizenii
Fishhook Barrel Cactus

3bare root

Fouquieria splendens
Ocotillo

4bare root

Hesperaloe funifera
Giant Hesperaloe

35 gal.

Hesperaloe parviflora-red
Red Hesperaloe 115 gal.

Kalanchoe beharensis 'Blue Slick' 71 gal.

Opuntia basilaris
Beavertail Prickley Pear 85 gal.

Rosa x 'Noatraum'
Pink Flower Carpet 165 Gal.

Stenocereus thurberi
Organ Pipe

25' min.

Yucca elata
Soaptree Yucca

65 gal.

Aloe rudikoppe
Little Red Riding Hood Aloe

425 gal.

Hesperaloe parviflora 'Perpa' Brakelights
Brakelights Red Yucca 593 gal.

Pedilanthus bracteatus
Tall Slipper Plant 45 gal.
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DESIGN IS FOR CONCEPT PURPOSES ONLY.
NOT TO BE USED FOR CONSTRUCTION

Scale:       A Villa Courtyard Concept
1/8" = 1'-0"

SERVICE

7'-0" HIGH SCREEN
WALL AND GATE.

6'-0" HIGH TRASH
ENCLOSURE WALL.

TRELLIS AT EMPLOYEE
BREAK AREA.

SHRUB HEDGE WALL,
6'-0" HIGH AT FULL
MATURITY.

PAVERS WALKWAY AND PATIOS.

SIGN MONUMENT.
4'-0" HIGH.

SIGN MONUMENT.
3'-6" HIGH.

36" HIGH
COURTYARD
WALL.

FOUNTAIN,
TYPICAL.

AUTO
COURTYARD
WALLS, 4'-0"
HIGH.

BRICK PAVERS.

STONE
PAVERS.

COURTYARD
FOUNTAIN.

PLANTER POT
ON PEDESTAL.

VILLA COURTYARDS AND PATIOS TO
HAVE VARIED AMENITIES:
· SPA
· FOUNTAIN
· FIREPLACE
· FIRE PIT
· SHADE TREE
· HEDGES FOR PRIVACY
· PLANTER POTS

(2) STORY UNIT

PARKING SCREEN
WALLS, 3'-0" HIGH.

PEDESTRIAN WALKWAY.

ARTIFICIAL TURF.

3'-0" WIDE PLANTERS WITH
DECORATIVE BOLLARDS.

PARKING
SCREEN WALL,
3'-0" HIGH.

16" HIGH
PLANTER
WALL.

16" HIGH
PLANTER
WALL.

16" HIGH
PLANTER
WALL.

42" HIGH
RAMP
WALL.

PARKING
SCREEN
WALLS, 3'-0"
HIGH.

FOUNTAIN
WALLS,
42" HIGH.

42" HIGH WALL.

32" HIGH PLANTER
WALL.

16" HIGH PLANTER
WALL.

24" HIGH PLANTER
WALL.

3'-6" HIGH
WALL.

SHRUB HEDGE
WALL, 6'-0"
HIGH AT FULL
MATURITY.

5'-0" HIGH
WROUGHT IRON
POOL FENCE.

3'-6" HIGH
WALL.
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To provide safe levels of lighting on
the east edge of the property, it may
not be feasible to locate the pole
lights 16’ from the property line. Note
that the neighboring property on the
east side is not residential and that
this commercial property has parking
and drive lanes at this edge of their
property. The design team requests a
variance to the code to allow these (7)
poles to be placed in the 2’ buffer
inside the property line. In
consideration of this request, all pole
lights will be provided with fixture
optics that focus the light to aim onto
our property and minimize light being
directed off property. In addition to
the optics, the pole fixtures will also be
provided with a physical house-side
shield that additionally block glare
from vantage points off property. 

ROOF DECK LIGHTING

TYPE WS
Decorative wall
sconce for patios
(dark sky friendly)

TYPE WP
Thematic wall sconce
for ambient illumination
& way-finding

TYPE TR
Palm tree ring for grazing
down sides of textured tree,
16' max mounting height

TYPE SA
Post-top thematic pole, 
16' max pole height 
(dark sky friendly with
house-side shield & optics)

TYPE LT
Adjustable accent light trellis
mounted and concealed from
most vantage points

TYPE LU
Flush-to-grade fixture to
uplight pots and key
architecture, max 250 lumens

TYPE HR
Handrail mounted puck
LED lights for safe
stair lighting

TYPE GU
Ground mounted landscape
fixture for accenting select
trees and signage

TYPE BL
Symmetric bollard
fixture for way-finding

Submersible
fixtures in water
features by water
feature consultant

16 ft setback minimum
for all plan south
parking lot poles
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16 ft setback minimum
for all plan north
parking lot poles
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To provide safe levels of lighting on
the east edge of the property, it may
not be feasible to locate the pole
lights 16’ from the property line. Note
that the neighboring property on the
east side is not residential and that
this commercial property has parking
and drive lanes at this edge of their
property. The design team requests a
variance to the code to allow these (7)
poles to be placed in the 2’ buffer
inside the property line. In
consideration of this request, all pole
lights will be provided with fixture
optics that focus the light to aim onto
our property and minimize light being
directed off property. In addition to
the optics, the pole fixtures will also be
provided with a physical house-side
shield that additionally block glare
from vantage points off property. 

ROOF DECK LIGHTING

TYPE WS
Decorative wall
sconce for patios
(dark sky friendly)

TYPE WP
Thematic wall sconce
for ambient illumination
& way-finding

TYPE TR
Palm tree ring for grazing
down sides of textured tree,
16' max mounting height

TYPE SA
Post-top thematic pole, 
16' max pole height 
(dark sky friendly with
house-side shield & optics)

TYPE LT
Adjustable accent light trellis
mounted and concealed from
most vantage points

TYPE LU
Flush-to-grade fixture to
uplight pots and key
architecture, max 250 lumens

TYPE HR
Handrail mounted puck
LED lights for safe
stair lighting

TYPE GU
Ground mounted landscape
fixture for accenting select
trees and signage

TYPE BL
Symmetric bollard
fixture for way-finding

Submersible
fixtures in water
features by water
feature consultant

16 ft setback minimum
for all plan south
parking lot poles
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for all plan north
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To provide safe levels of lighting on
the east edge of the property, it may
not be feasible to locate the pole
lights 16’ from the property line. Note
that the neighboring property on the
east side is not residential and that
this commercial property has parking
and drive lanes at this edge of their
property. The design team requests a
variance to the code to allow these (7)
poles to be placed in the 2’ buffer
inside the property line. In
consideration of this request, all pole
lights will be provided with fixture
optics that focus the light to aim onto
our property and minimize light being
directed off property. In addition to
the optics, the pole fixtures will also be
provided with a physical house-side
shield that additionally block glare
from vantage points off property. 

ROOF DECK LIGHTING

TYPE WS

Decorative wall

sconce for patios

(dark sky friendly)

TYPE WP

Thematic wall sconce

for ambient illumination

& way-finding

TYPE TR

Palm tree ring for grazing

down sides of textured tree,

16' max mounting height

TYPE SA

Post-top thematic pole, 

16' max pole height 
(dark sky friendly with

house-side shield & optics)

TYPE LT

Adjustable accent light trellis

mounted and concealed from

most vantage points

TYPE LU

Flush-to-grade fixture to

uplight pots and key

architecture, max 250 lumens

TYPE HR

Handrail mounted puck

LED lights for safe

stair lighting

TYPE GU

Ground mounted landscape

fixture for accenting select

trees and signage

TYPE BL

Symmetric bollard

fixture for way-finding

Submersible

fixtures in water

features by water

feature consultant
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for all plan south
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16 ft setback minimum
for all plan north
parking lot poles
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To provide safe levels of lighting on
the east edge of the property, it may
not be feasible to locate the pole
lights 16’ from the property line. Note
that the neighboring property on the
east side is not residential and that
this commercial property has parking
and drive lanes at this edge of their
property. The design team requests a
variance to the code to allow these (7)
poles to be placed in the 2’ buffer
inside the property line. In
consideration of this request, all pole
lights will be provided with fixture
optics that focus the light to aim onto
our property and minimize light being
directed off property. In addition to
the optics, the pole fixtures will also be
provided with a physical house-side
shield that additionally block glare
from vantage points off property. 

ROOF DECK LIGHTING

TYPE WS
Decorative wall
sconce for patios
(dark sky friendly)

TYPE WP
Thematic wall sconce
for ambient illumination
& way-finding

TYPE TR
Palm tree ring for grazing
down sides of textured tree,
16' max mounting height

TYPE SA
Post-top thematic pole, 
16' max pole height 
(dark sky friendly with
house-side shield & optics)

TYPE LT
Adjustable accent light trellis
mounted and concealed from
most vantage points

TYPE LU
Flush-to-grade fixture to
uplight pots and key
architecture, max 250 lumens

TYPE HR
Handrail mounted puck
LED lights for safe
stair lighting

TYPE GU
Ground mounted landscape
fixture for accenting select
trees and signage

TYPE BL
Symmetric bollard
fixture for way-finding

Submersible
fixtures in water
features by water
feature consultant

16 ft setback minimum
for all plan south
parking lot poles
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16 ft setback minimum
for all plan north
parking lot poles
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SECTION C - cut 80’ f rom east property l ine
scale: 1” = 90’-0”

SECTION B - cut 140’ f rom east property l ine
scale: 1” = 90’-0”  

SECTION A - cut 150’ f rom south property l ine
scale: 1” = 90’-0”

PROGRAM:
 

A Resort Reception
B Resort Villas 
C Pool Area
D Resort
E Market
F Service Yard
G Coffee Shop
H Adjacent Residential Parcel
I Medical Office Building
J Special Use Permit Resort (Andaz)
K Special use Permit Resort (Ritz)

NOTES(*):

i. Building facade extends 13’ to top of
 parapet above the OSC plane spanning 
 145’ linear feet for a total of 1,885 sf 
 vertically. 
 Occupiable square footage affected is
 7,540 sf (52’ linear feet x 145’ linear feet 
 = 7,540 sf horizontally)

  

G
RO

SS
 P

RO
PE

RT
Y 

LI
N

E
G

RO
SS

 P
RO

PE
RT

Y 
LI

N
E

G
RO

SS
 P

RO
PE

RT
Y 

LI
N

E
G

RO
SS

 P
RO

PE
RT

Y 
LI

N
E

G
RO

SS
 P

RO
PE

RT
Y 

LI
N

E
G

RO
SS

 P
RO

PE
RT

Y 
LI

N
E

PR
O

PE
RT

Y 
LI

N
E

PR
O

PE
RT

Y 
LI

N
E

PR
O

PE
RT

Y 
LI

N
E

PR
O

PE
RT

Y 
LI

N
E

N
ET

 P
RO

PE
RT

Y 
LI

N
E

N
ET

 P
RO

PE
RT

Y 
LI

N
E

N
ET

 P
RO

PE
RT

Y 
LI

N
E

N
ET

 P
RO

PE
RT

Y 
LI

N
E

N
ET

 P
RO

PE
RT

Y 
LI

N
E

N
ET

 P
RO

PE
RT

Y 
LI

N
E

PR
O

PO
SE

D
 S

ET
BA

C
K

PR
O

PO
SE

D
 S

ET
BA

C
K

PR
O

PO
SE

D
 S

ET
BA

C
K

PR
O

PO
SE

D
 S

ET
BA

C
K

PR
O

PO
SE

D
 S

ET
BA

C
K

PR
O

PO
SE

D
 S

ET
BA

C
K

PR
O

PO
SE

D
 S

ET
BA

C
K

PR
O

PO
SE

D
 S

ET
BA

C
K

AA BB CC DD

EE

FF GG

DD DD

DD

HH II

JJ KK

KKJJ

KEY MAP - NOT TO SCALE

ORIGINAL ORIGINAL 
NATURAL GRADENATURAL GRADE

*I*I

BB

REVISED 
MAY 14, 2020

PR
O

PO
SE

D
 S

ET
BA

C
K

PR
O

PO
SE

D
 S

ET
BA

C
K

PR
O

PO
SE

D
 S

ET
BA

C
K

PR
O

PO
SE

D
 S

ET
BA

C
K

PR
O

PE
RT

Y 
LI

N
E

PR
O

PE
RT

Y 
LI

N
E



A20

7
1

0
1

 E
 L

IN
C

O
L

N
 D

R
, 

P
A

R
A

D
IS

E
 V

A
L

L
E

Y
, 

A
Z

 8
5

2
5

3
S

P
E

C
IA

L
 U

S
E

 P
E

R
M

IT
 |

 M
A

JO
R

 A
M

E
N

D
M

E
N

T
 A

P
P

L
IC

A
T

IO
N

SEP 6, 2019
11 x 17 format

AA

C
O

N
C

E
P

T
 F

L
O

O
R

 P
L

A
N

S

RESORT CONCEPT FLOOR PLANS
scale: 1” = 10’-0”

N

BB

BB
AA

CC
KEY MAP - NOT TO SCALE

PROGRAM:
 
A. Typical Resort Suite - Approx. 400 sf - average
 Ground Level  38 keys
 Second Level  38 keys
 Third Level   14 keys
   
B. Typical Resort Suite - Approx. 725 sf - average
 Ground Level  4 keys
 Second Level  5 keys
 Third Level   1 keys

C.  Typical Resort Suite - Approx. 700 sf - average
 Ground Level  0 keys
 Second Level  2 keys
 Third Level   0  keys

TOTAL RESORT KEYS:  102 keys

ADDITIONAL:

LUXURY SUITES   20 KEYS

TOTAL KEYS   122 KEYS
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KEY MAP - NOT TO SCALE

ENLARGED FLOOR PLAN at top f loor lounge
scale: 1” = 10’-0”
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PROGRAM:
 

A Lounge
B Enclosed Terrace
C  Exterior Terrace
D  Back of House
E  Third Floor Lobby
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KEY MAP - NOT TO SCALE

WEST ELEVATION at top f loor lounge
scale: 1” = 10’-0”
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KEY MAP - NOT TO SCALE

SECTION D - cut at top f loor lounge
scale: 1” = 10’-0”
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PARKING SECTION A - typical 3’-0” high parking screen wal l  throughout
Scale: 1” = 6’-0”

KEY MAP - NOT TO SCALE
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3. RESORT AUTO COURTYARD ACCESS -  (qty2) 32 SF MAX SIGN WITH BACKLIT LETTERS
scale: 1” = 10’-0”
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1.  STREET CORNER SIGNAGE -  48 SF MAX SIGN WITH BACKLIT LETTERS
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3’-6”

28’

4. PEDESTRIAN COURTYARD ACCESS -  40 SF MAX SIGN WITH BACKLIT LETTERS  
scale: 1” = 10’-0”
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4’ -6”

14’ -6”
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LASER CUT METAL SCREEN FOR APS UTILITY BOX -  removable panels set 12” f rom box
scale: 1” = 2’-0”
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PERVIOUS VS IMPERVIOUS:
 
Lot size:       200,830 sf net

Pervious Surfaces (Green):    30,125 sf net

Impervious Surfaces (Blue):  170,705 sf  net 

OPEN SPACE:
 
Lot Size:       200,830 sf net
 
Open Space (Green)   65,830 sf net 

Buildings (Orange)   58,832 sf net 

Roadways and Parking (Gray) 76,168 sf net 
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FLOOR RATIO SQUARE FOOTAGES

TOTAL PARCELS: 

Ground Floor:    58,832 sf 
Second Level:    47,270 sf
Third Level:     22,048 sf
Total      128,150 sf

GROUND FLOOR:

Cumulat ive Total  (orange):  58,832 sf

SECOND LEVEL:

Cumulat ive Total  (orange):  47,270 sf

THIRD LEVEL:

Cumulat ive Total  (orange):  22,048 sf
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Area Land Use Product

Gross Acreage
(Excluding 

Condemned 
Area)

Additional 
Dedication Net Acreage Proposed  Units

Maximum Total 
Resort Related 
Floor Area, sf

Lot Coverage: 
Drip Line 
Area, sf

Area 
Coverage, 

Percentage

Maximum 
Height, ft 

(1)

5.01 -0.39 4.61 Public Space 80,000              29,257          14.6% 36'
122 Hotel Rooms 36'

Accessory & Service Structures 29,150              14,575          7.3% 24' / 36'
Restaurant 3,200                3,200            1.6% 24'

Food & Beverage (misc) 8,800                4,800            2.4% 24'
Market 4,000                4,000            2.0% 24'

Coffee Shop 1,800                1,800            0.9% 24'
Resort Related Retail (misc) 1,200                1,200            0.6% 24'

Total All Parcels 5.01 -0.39 4.61 128,150           58,832          29.3%

Gross Acreage
(Excluding 

Condemned 
Area)

Additional 
Dedication Net Acreage Gross Net

Lot Coverage 218,029 -17,199 200,830 27.0% 29.3%
FAR 218,029 -17,199 200,830 0.59 0.64

Setbacks North -12.5 65 52.5
East 0 45 45

South 0 60 60
West -25 75 50

Open Space Criteria North -12.5 Comply Encroach
East 0 Encroach Encroach

South 0 Comply Comply
West -25 Comply Comply

Total Lot Coverage of All Impervious Surfaces * 170,705 78% 85%
(1) Original Natural Grade 1310.5'

The Smoke Tree Resort Hotel

Post Dedication Metrics
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*Coverage data based from CAD f i le.
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S P E C I A L   U S E   P E R M I T   G U I D E L I N E S   F O R   R E S O R T S P R O P O S E D   D E S I G N 

Section 4.1.a
Site Standards:
Except for properties that have existing special use permits for resort uses, the minimum site area shall be 20 acres which shall not be bisected by 
any public right-of-way.  

Smoke Tree Resort is an existing 5 acre special use permit resort property.

Section 4.1.b
Site Standards:
Except for properties that have existing special use permits for resort uses, the site shall have primary access from and frontage of at least 300 
feet on a Major or Minor Arterial as designated in the Paradise Valley General Plan. 

Proposed Design: The proposed plan has 445 feet of frontage on a Major Arterial and primary access 
via a signalized intersection at Qual Run Road and Lincoln Dr. and secondary access via a Major Arterial 
(Lincoln Dr).

Section 4.1.c
Site Standards:
Principal structures shall be those containing guest units or those containing guest registration areas, facility  administrative offices and accessory 
uses. Principal structures with guest units also may contain permitted accessory uses. 

Proposed Design: Comply

Section 4.1.d
Site Standards:
Accessory structures shall be those containing accessory uses. Proposed Design: Comply

Section 4.1.e
Site Standards:
Service structures shall include those structures used for support and maintenance of the resort. Proposed Design: Comply

Section 4.1.f
Site Standards:
All parking on a site shall be at the surface or underground. Proposed Design: The proposed plan consists of all surface parking.

Section 4.1.g
Site Standards:
No individual retail business, office or business service shall occupy more than 2000 square feet. Entrances to any retail business, office, or 
business service shall be from within a principal or accessory structure. 

 
Proposed Design: The proposed plan does not contain stand-alone retail. All retail shall be resort related 
and commonly managed.

Section 4.2.a.i
Bulk and Density Standards:
Maximum building height for principal structures - 36 feet Proposed Design: The maximum building height of the proposed plan is 36 feet from Original Natural 

Grade, or 1,310.5’ elevation. The Main Hotel (Building "N" on the site plan) will have a 38' facade, and 
still comply with the maximum 36' height due to an excavation of 2' and lowering of the building in this 
area.

Section 4.2.a.ii
Bulk and Density Standards:
Maximum building height for accessory structures - 24 feet Proposed Design: Comply

Section 4.2.a.iii
Bulk and Density Standards:
Maximum building height for service structures - 18 feet Proposed Design: Comply

Section 4.2.a.iv
Bulk and Density Standards:
Towers and other architectural features may exceed maximum building heights, subject to special use permit or major amendment approval. Proposed Design: The proposed plan does not exceed 36’ above original natural grade.

Section 4.2.a.v
Bulk and Density Standards:
To maintain view corridors around the perimeter of a property, building heights shall be limited around property lines in accordance with eh 
Open Space Criteria per Section 3 of the Special Use Permit Guidelines. 

Proposed Design: The proposed plan encroaches on the OSC on the North and East sides and meets the 
OSC on the West and South.
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S P E C I A L   U S E   P E R M I T   G U I D E L I N E S   F O R   R E S O R T S P R O P O S E D   D E S I G N 

Section 4.2.b.i
Lot coverage:
Lot Coverage:  Total of all structures - 25% Proposed Design: 29.3%

Section 4.2.b.ii
Lot coverage:
Lot Coverage:  Total of all impervious surfaces including building footprints - 60% Proposed Design: 85%

Section 4.2.b.iii
Lot coverage:
Open space, which shall consist of land and water areas retained for active or passive recreation purposes or essentially underdeveloped areas 
retained for resource protection or preservation purposes, a minimum of 40%. 

Proposed Design: 15%

Section 4.2.c Maximum  density of guest units - 1 unit for each 4000 sq. feet of site area Proposed Design: The proposed plan consists of 1 guest unit per 1,646 sf of net site area (post-
dedication).

Section 4.3.a.i
Perimeter Standards:
Minimum distance from exterior property lines where the adjacent use is residential:
Principal structures - 100 feet

Proposed Design: 100 feet minimum is maintained as measured to adjacent residential property line per 
the Statement of Direction.

Section 4.3.a.ii
Perimeter Standards:
Minimum distance from exterior property lines where the adjacent use is residential:
Accessory structure - 60 feet

Proposed Design:  45’ on the East, 60’ on the South, 50’ on the West, and 52.5’ on the North. 

Section 4.3.a.iii
Perimeter Standards:
Minimum distance from exterior property lines where the adjacent use is residential:
   Service Structure - 100 feet

Proposed Design:  45’ on the East, 60’ on the South, 50’ on the West, and 52.5’ on the North. 

Section 4.3.a.iv
Perimeter Standards:
Minimum distance from exterior property lines where the adjacent use is residential:
   Outdoor game courts and swimming pools which are generally available to all guests - 200 feet

Proposed Design: Comply

Section 4.3.a.v
Perimeter Standards:
Minimum distance from exterior property lines where the adjacent use is residential:
   Parking lots and interior drives, excluding exterior points of access - 60 feet

Proposed Design: Comply. The Western Property Line is adjacent to a public street.

Section 4.3.a.vi
Perimeter Standards:
Minimum distance from exterior property lines where the adjacent use is residential:
   Any portion of an equestrian facility, including structures barns, stalls and corrals - 200 feet

Proposed Design: Comply, no equestrian facilities proposed.

Section 4.3.b.i
Perimeter Standards:
Minimum distance from exterior property lines where the adjacent use is other than residential or is adjacent to a public street:
   Principal structures - 100 feet

Proposed Design: 45’ on the East, 60’ on the South, 50’ on the West, and 52.5’ on the North.

Section 4.3.b.ii
Perimeter Standards:
Minimum distance from exterior property lines where the adjacent use is other than residential or is adjacent to a public street:
   Accessory structure - 40 feet

Proposed Design: 45’ on the East, 60’ on the South, 50’ on the West, and 52.5’ on the North.
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S P E C I A L   U S E   P E R M I T   G U I D E L I N E S   F O R   R E S O R T S P R O P O S E D   D E S I G N 

Section 4.3.b.iii
Perimeter Standards:
Minimum distance from exterior property lines where the adjacent use is other than residential or is adjacent to a public street:
   Service structure - 65 feet

Proposed Design: 45’ on the East, 60’ on the South, 50’ on the West, and 52.5’ on the North.

Section 4.3.b.iv
Perimeter Standards:
Minimum distance from exterior property lines where the adjacent use is other than residential or is adjacent to a public street:
   Outdoor game courts and swimming pools which are generally available to all guests - 65 feet

Proposed Design: Comply.

Section 4.3.b.v
Perimeter Standards:
Minimum distance from exterior property lines where the adjacent use is other than residential or is adjacent to a public street:
   Parking lots and interior drives, excluding exterior points of access - 40 feet

Proposed Design: 0’ proposed

Section 4.3.c There shall be a 40 foot wide landscaped area adjacent to an exterior property line where it abuts residentially zoned property. Proposed Design: Comply. The proposed plan does not abut a residentially zoned property.

Section 4.3.d There shall be a minimum 30 foot wide landscaped area where an exterior property line abuts a public or private local or collector street and a 
50 foot wide landscaped area where an exterior property line abuts a Major or Minor Arterial. 

Proposed Design: 0’ proposed. The proposed plan contains landscape buffers in the Right of Way.

Section 4.3.e The provisions of Chapter XXIV, Walls, and Fences, of the Town's Zoning Ordinance shall apply. Proposed Design:  See Sheets A24 - A27 for additional details.

Section 4.4.a.i
Parking and Circulation:
Parking and Circulation; on site parking shall be provided as follows:
   For each guest unit - 1.2 spaces

Proposed Design: Comply. Per Section 4.4.b of the SUP Guidelines, reduction for overlapping usage of 
on-site facilities has been proposed in the Parking Study.

Section 4.4.a.ii
Parking and Circulation:
Parking and Circulation; on site parking shall be provided as follows:
   For each dwelling unit - 2.0 spaces

Proposed Design: Comply. No Dwelling Units proposed.

Section 4.4.a.iii
Parking and Circulation:
Parking and Circulation; on site parking shall be provided as follows:
   For each 50 square feet of net dining area in restaurants - 1.0 space

Proposed Design: Comply. Per Section 4.4.b of the SUP Guidelines, reduction for overlapping usage of 
on-site facilities has been proposed in the Parking Study.

Section 4.4.a.iv
Parking and Circulation:
Parking and Circulation; on site parking shall be provided as follows:
For each two seats or equivalent area in meeting rooms, auditoriums or group assembly areas - 1.0 space

Proposed Design: Comply. Per Section 4.4.b of the SUP Guidelines, reduction for overlapping usage of 
on-site facilities has been proposed in the Parking Study.

Section 4.4.a.v
Parking and Circulation:
Parking and Circulation; on site parking shall be provided as follows:
For each 300 square feet of net sales areas in retail establishments - 1.0 space

Proposed Design: Comply. Per Section 4.4.b of the SUP Guidelines, reduction for overlapping usage of 
on-site facilities has been proposed in the Parking Study.

Section 4.4.a.vi
Parking and Circulation:
On site parking shall be provided as follows:
For each 300 square feet of net occupied space in office and service establishments - 1.0 space.

Proposed Design: Comply. Per Section 4.4.b of the SUP Guidelines, reduction for overlapping usage of 
on-site facilities has been proposed in the Parking Study.
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S P E C I A L   U S E   P E R M I T   G U I D E L I N E S   F O R   R E S O R T S P R O P O S E D   D E S I G N 

Section 4.4.b
Parking and Circulation:
These requirements may be modified in conjunction with special use permit or major amendment approval based on information documenting 
overlapping usage of on-site facilities by guests or visitors and as contained in an approved traffic and parking analysis. 

Proposed Design: A Parking Study has been provided that proposes reductions for overlapping usage of 
in-site facilities.

Section 4.4.c
Parking and Circulation:
All parking and driveway areas shall be located so as to prevent lights from shining onto adjacent residential property. Proposed Design: Parking and drives have proposed headlight screen walls or landscape screening.

Section 4.4.d
Parking and Circulation:
All parking areas and driveways located within 200 feet of adjacent residentially zoned property shall be screen with a minimum three foot high, 
solid, decorative wall or a landscaped berm providing equivalent screening or a combination of both. 

Proposed Design: The parking area and driveways have been proposed to have a minimum 3’ high wall 
and/or landscaping to provide such screening.

Section 4.4.e
Parking and Circulation:
Landscaped islands shall be provided every 100 feet within surface parking areas. Shade tree planters shall be provided between every four 
stalls. 

Proposed Design: Landscape islands have been provided every 100’/ Shade tree planters have been 
proposed along the Lincoln Dr frontage, but not in other parking areas on site.

Section 4.4.f
Parking and Circulation:
No loading, truck parking, trash containers or outdoor storage area shall be located within 100 feet of adjacent residentially zoned property. All 
such areas shall provide visual and noise screening to minimize impacts on adjacent residential property. 

Proposed Design: Comply. These areas have been moved to the north east side of the site.

Section 4.5.a
Signs:
An identification sign may be located at each entrance to the resort from a major or minor arterial street. The maximum height shall be 8 feet 
and maximum sign area shall eb 40 square feet, aggregate. 

Proposed Design: The proposed sign is 12' x 4' = 48 sf

Section 4.5.b
Signs:
On entrances from all other streets, the maximum height shall be 4 feet and the maximum area shall be 32 square feet, aggregate. Proposed Design: Comply.

Section 4.5.c
Signs:
All signs shall be only backlit or indirectly illuminated according to the standards in article XXV, Signs, of the Town's Zoning Ordinance. Proposed Design: Comply.

Sections 4.5.d
Signs:
No moving or animated signs shall be permitted. Changeable copy is permitted within the allowable sign area. Proposed Design: Comply.

Section 4.5.e
Signs:
Traffic and directional signs within the site shall not exceed 12 square feet in area, aggregate and shall not exceed 5 feet in height.  Proposed Design: Comply.

Section 4.5.f
Signs
A sign, mounted on an exterior wall of any structure shall contain only structure identification as necessary for emergency access. Proposed Design: The Pedestrian Courtyard Access sign is proposed to be 40sf, counting the area of the 

backlit letters.

Section 4.6
 
Lighting as per Section 2 of the Special Use Permit Guidelines Proposed Design:  See Sheets A12 - A15 for additional details.
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Traffic Impact Analysis

7101 E. Lincoln Drive
Town of Paradise Valley, Arizona

May 2020
Project No. 18-0550

Prepared For:

Beus Gilbert, PLC
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Phoenix, Arizona 85008

For Submittal to:

Town of Paradise Valley
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Smoketree Resort- Paradise Valley, AZ – Parking Study 
May 14, 2020 

Page 2 of 8 

PROPOSED DEVELOPMENT 
The proposed project will consist of a resort hotel with 122 dedicated resort hotel rooms. The 
122 dedicated hotel rooms will be considered “hotel keys” under the Special Use Permit. The 
resort hotel also includes a stand alone retail, market, restaurant, and coffee shop. The resorts 
hotel will include fitness and event/meeting amenities within the primary resort building. The 
proposed development land uses and quantities are summarized within Table 1.  The proposed 
project will provide 170 traditional parking spaces. An exhibit illustrating the provided parking is 
provided in Attachment A. 

When necessary, the resort will operate using a valet only scenario which provides up to 199 
parking spaces including the area in front of the garbage dumpsters. To be conservative the 
analysis will consider 196 valet spaces with the potential to park in front of the dumpsters 
providing more space. 

Table 1: Proposed Land Uses and Quantities 

(2) SUP Land Use Quantities 

Si. Hotel Key 122 Keys 
vi Executive Office 250 SF 
vi HR/Accounting Office 250 SF 
vi Sales Office 250 SF 

(3) Front Desk 250 SF 
vi Misc Office 250 SF 

Lobby 1,800 SF 
iv. (2) Pavilion 4,000 SF 
iv. (2) Event Lawn 4,200 SF 

(3) Valet/Bag+Bell 600 SF 
(3) Housekeeping 2,300 SF 

iii. (4) Stand Alone Food and Beverage – Restaurant (6) 2,100 SF
iii. (4) Guest Oriented Retail/Coffee – Restaurant (7) 500 SF
v. (5) Guest Oriented Retail/Coffee – Retail (8) 2,000 SF
vi. Fitness 2,000 SF 

(1) See Table 2 for category description. 
(2) Pavilion not used simultaneously with the Event Lawn due to parking supply limitations; therefore, 
the land use with the higher SF was used within the analysis. 
(3) Areas considered back of house were not included in the parking generation. 
(4) Restaurant seating area square footage excluding storage, kitchen, restrooms, etc. 
(5) Usable area square footage of retail space. 
(6) The gross square footage for the Stand Alone Food and Beverage – Restaurant is 3,200 square 
feet.  
(7) The gross square footage for the Guest Oriented Retail/Coffee – Restaurant is 1,800 square feet. 
(8) The gross square footage for the Guest Oriented Retail/Coffee – Retail is 4,000 square feet. 
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2355 West Pinnacle Peak Road, Suite 300 
Phoenix, AZ 85027 USA 
epcor.com 

September 26, 2019

Coe & Van Loo Consultants, Inc.

Attn:  Fred Fleet, P.E. 

4550 N. 12th Street

Phoenix, AZ  85014 

Sent via e-mail to:  fef_@cvlci.com

Re: Will-Serve Letter for Water Service 
7101 E. Lincoln Drive, Paradise Valley 
APN 174-64-003A 

Dear Mr. Fleet; 

This letter is in response to your request to EPCOR Water Arizona Inc. (“EPCOR”) regarding EPCOR’s 

willingness to provide water service to a proposed resort hotel to be located at 7101 E. Lincoln Drive in 

Paradise Valley (the “Development”) as shown in Exhibit A.  EPCOR provides the following information 

for your consideration: 

1. EPCOR has confirmed that the Development is located within the area encompassed by 
EPCOR’s Certificate of Convenience & Necessity (“CC&N”) for water service as issued by the 
Arizona Corporation Commission.

2. Water service to the Development by EPCOR will be conditioned upon developer entering into 
a Main Extension Agreement (an “MXA”) with EPCOR in a form acceptable to EPCOR, and 
upon EPCOR and developer fully performing its respective obligations under the MXA.  The 
MXA will provide, among other things, that developer will be responsible for constructing at its 

cost all water main extensions necessary to distribute water from EPCOR’s water system to the 

individual service line connections in the Development.  The design and construction of all such

main extensions will be subject to EPCOR’s approval, and ownership of the main extensions, 

together with related real property easement rights, must be transferred to EPCOR prior to the 

initiation of water service in the Development.

3. Based on the water service currently provided by EPCOR in the CC&N, EPCOR will have 
adequate water capacity for normal use in the Development upon EPCOR’s and developer’s 
fulfillment of its respective obligations under the MXA.  Please note that EPCOR does not 
guarantee the adequacy of its water capacity for fire protection.

4. Developer will also be required, as a condition to EPCOR providing water service to the 
Development, to pay all required fees pursuant to EPCOR’s tariffs and as may be provided in 
the MXA. 

This letter assumes that construction of the main extensions within the Development will begin within 

one (1) year after the date of this letter.  

F u l l  3  p a g e  r e p o r t  h a s  b e e n  s u b m i t t e d  t o  t h e  T o w n  o f  P a r a d i s e  V a l l e y . 

If developer begins construction of any water mains in the Development or any other water service 

infrastructure intended to serve the Development without, in each instance, the prior written approval of 

such construction by EPCOR, developer will be proceeding with such construction at its own risk. 

This letter does not independently create any rights or obligations in either developer or EPCOR, and is 

provided for information only.  Any agreement between developer and EPCOR for water service in the 

Development must be memorialized in a written agreement executed and delivered by their respective 

authorized representatives.   

For additional information, please contact me at (623) 445-2402 or at bfinke@epcor.com. 

Sincerely,

Brad Finke, P.E. 
Engineering Manager 

Enclosure:  Exhibit A – Location Description of Development 
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D A T E T I M E S T A M P D E S C R I P T I O N  O F   D I S C U S S I O N  R E S O L U T I O N 

11/7/2018 1:20:30 Discussion spurred by Wastchak regarding the 3D graphic presented versus Section A of the Site Design. Wastchak stated that they were showing an 
encroachment into the diagonal view-lines in the plans in the packet. The graphic shows that they are no longer within the view-lines, which Wastchak 
says is a good thing. Knapp stated that there is a difference between the packet given and Section A on the presentation. In the presentation, as shown in 
Section A, the property was moved 20 feet East towards Lincoln Medical. Wastchak asks if this is the correct way to account for the open-space criteria 
and Knapp replies that they are 40 feet East of where they should be. Peterson clarified that the 20-foot measurement is for a 20-acre site, while this site 
is 5-acres. No guidelines are in place for 5-acres. Wastchak is concerned that this is a manipulation and that other things will be affected by the height.

Corrected to show the correct OSC calculation.

11/7/2018 1:53:09 Lewis asks about the word "Market" to describe the "La Grande Orange" style café located at the front of the property off Lincoln Drive. Peterson clarifies 
the purpose of the Market. Lewis makes the point that this type of café was not successful at the Montecito. Peterson counters with the design of their café, 
commenting that it was walled off, not open to the community, and has no public parking. Gilbert agrees with Lewis that the word "Market" is not precise, 
and they will re-invent a new term for the Market.

Market has been clarified to be Resort Market.

11/7/2018 1:56:59 Campbell addresses the open-space guidelines, stating that the only place the diagonal view lines should begin are on the property line. Georgelos sides 
with Campbell, stating they need a concrete starting point and the diagrams between the packet and the presentation are quite confusing. Campbell 
states that the diagonal view lines clearly work on the residential side of the property, but don't work on the commercial side. Campbell states that they 
need to figure out what the impacts are and how they will affect the surrounding area. He is uncertain if these impacts meet the criteria and guidelines. 

Corrected to show the correct OSC calculation.

11/7/2018 2:02:32 Covington makes the point that the entrance for trash pickup and deliveries may pose a problem if the property across the street remains residential. 
Concerns by multiple commissioners arise that loud trucks constantly driving in and out of the property may disturb residents and may be unsightly and 
unwelcoming to the community. 

This has been relocated and redesigned to be screened, away from residential 
properties, and accessed independently of Resort guests.

11/7/2018 2:04:15 Lewis is concerned that the height of the Pavilion is too high and individuals using the pool will have the sun blocked by the height of the building. 
Peterson indicates that the slope on the roof of the Pavilion will allow sun at the pool.

The Pavilion has been relocated so as to not interfere with the pool.

11/7/2018 2:19:48 Wastchak is concerned about the right-of-way easements/front dedication being prepared at the last minute and how it will interact with Lincoln Medical. 
Knapp stated that the staff will always start with the General Plan and Town Code. They only have a starting point and more information will follow with 
the traffic analysis.

This has been corrected and additional language added to the SUP Ordinance 
and Development Agreement.

11/7/2018 2:26:45 Knapp points out that on Quail Run, 50 feet of right-of-way easement is required. Wastchak is concerned about the landscape buffer designed along the 
east side of Quail Run and how it is compromising the roadway and the 50 feet of right-of-way. Peterson explains that Quail Run would eventually turn 
into a one-way street as it comes further into the property to accommodate the residential side's desires to not expand the road while keeping the 
intersection safe. Campbell is concerned that the street should be a two-way street because this is a re-development area and a lot of people are going 
to want access to this roadway. 

The entrance on Quail Run Road has been redesigned to incorporate a grand 
resort entrance. Roadway Easements and Parking and Circulation Easements are 
shown to yield the required dimensions. 

11/7/2018 2:34:40 Campbell states that asking for a one-way street on Quail Run is unacceptable because Quail Run is going to be a huge access point for this re-
developed area. Campbell states that this road needs to be a two-way street even if it means that the property loses several rooms to account for a larger 
roadway. He believes that the number of driveways between Smoke Tree and Lincoln Medical will cause large traffic issues and that the intersection on 
the corner of the property could be utilized and is completely being ignored. Many council members agree that this directly affects the property and the re-
developed area being serviced.

The entrance has been redesigned to separate the Resort traffic from the Single-
Family Residential traffic. The recent feedback from Council has suggested that the 
development area southwest of the resort will remain as 1-acre parcels.
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D A T E T I M E S T A M P D E S C R I P T I O N  O F   D I S C U S S I O N  R E S O L U T I O N 

11/7/2018 2:36:23 Campbell is concerned that the architectural elements" that go above the height limitation aren't actually architectural and are just part of the building 
itself. He states that it appears that the vaulted ceilings appear to go above the height limitation and these are not architectural elements, but part of the 
rooms themselves. He states that they need more clarification of what these architectural elements are.

The height has been limited to 36', hard stop.

11/7/2018 2:37:45 Anton is concerned about the ingress/egress of the garage and how deliveries will be able to be made in the garage. Anton is confused about the 
placement of the entrance and exit of the garage and doesn't feel like it will coincide with trucks making deliveries. Anton thinks that truck deliveries 
should be moved to another area of the property. Covington agrees with Anton's statements.

The garage has been eliminated and the delivery area has been redesigned to 
satisfy these comments.

11/7/2018 2:39:01 Wainwright states that the Lincoln Drive has to be consistent with the property to the East, this is a non-starter. He also states that the number of units on 
the property shouldn't exceed the density in the Statement of Direction. 

The units have been reduced to comply with the SOD and Dwelling Units have 
been removed entirely. The treatment of Lincoln Dr is in line with what is proposed 
to the East.

11/7/2018 2:44:10 Georgelos uses the Hermosa Inn as an example of a 5-acre resort in Paradise Valley. She states that their density level is much less than what is being 
proposed and that the resort is still successful. She states that they need to be weary of the density of this property.

The density has been reduced. The nature of the location; surrounded on three 
sides by commercial properties and Lincoln Dr, adjacent to Scottsdale is a 
different context than that of Hermosa Inn.

11/7/2018 2:42:52 Wastchak is concerned with the West and South side of the property regarding the diagonal view lines. Wastchak stated that they need elevations from 
the West and South sides of the property so they can determine how this will affect other properties. There isn't much concern about the East side of the 
property.

The property now complies with the OSC on the West and South as well as 
incorporates several view corridors into the site.

12/4/2018 2:50:27 In regard to the accessory uses, Georgelos states that the property seems very dense. Wastchak points out that these are possible uses and not everything 
will be packed into the property. Wastchak also suggests that a list of accessory uses should be put together by the staff based on stipulations from other 
approved SUP's.

The uses have been reduced and language governing these uses has been added 
into the SUP Ordinance.

12/4/2018 2:54:32 Wastchak is concerned about following the Council's direction of reducing the percentage of lot coverage. Wastchak also stated that they need to re-
asses the density of units on the property because this is going to affect the lot coverage.

The proposal has been adjusted.

12/4/2018 2:56:56 Georgelos is concerned about the placement of the utilities easements that are running between the two parcels. She states that they need to be moved to 
a different portion of the property because it will cause considerable problems if they are built over. Georgelos also said that she hasn't seen any 
supporting documents with plans to move these easements.

The electrical easements have been previously abandoned and this has been 
rectified.

12/4/2018 3:00:30 Anton points out that there seems to be a lack of green space and the pool seems quite small in comparison with the high number of rooms on the 
property. Anton states that he seems like the property is overwhelmed by the number of rooms. He also highlights that the meeting space for corporate 
meetings seems rather small. Georgelos agrees with Anton's statements.

The pool has been redesigned to coincide with the revised room count. The open 
space and green space has been optimized to provide the greatest enjoyment to 
resort guests.

12/4/2018 3:01:44 Campbell states that the property lines haven't been identified yet. He also states that it appears that there is landscaping and parking breaching into the 
right-of-way along Quail Run. Georgelos agrees with Campbell, stating that it appears to small for the amount of traffic the resort is going to be bringing 
in. 

This has been updated per subsequent discussions with Town Staff.
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D A T E T I M E S T A M P D E S C R I P T I O N  O F   D I S C U S S I O N  R E S O L U T I O N 

12/4/2018 3:08:05 Because of the recommendation of a shared access point, Anton is concerned that if parking isn't free and open to the public, people will begin to park at 
Lincoln Medical. This will cause an overflow of parking and in turn, police will have to monitor who is parking in their lot.

Sufficient Parking per the Town's parking requirements has been provided on-site. 
For special events, an overflow parking agreement may be reach with adjacent 
properties.

12/4/2018 3:15:12 Anton and Wastchak are concerned that parking should not be allowed on the curb along Quail Run. This has been updated per subsequent discussions with Town Staff.

12/4/2018 3:21:50 In regard to the 44' tall building on the West side of the property, Campbell states that from an architectural mass standpoint, he would have like to have 
seen some stair stepping on the West side of the building. He points out that the building goes right out to the property line. Georgelos agrees with 
Campbell stating that a few teaks could help the building be more in compliance as well as interesting from an architectural standpoint.

The building height has been reduced, the setbacks have been increased, and 
"stair stepping" included in the design.

12/4/2018 3:24:22 Wastchak points out that the Council wasn't necessarily concerned with the number of units at the resort, but instead with the overall mass of the property 
and that mass not sitting to close to the residential side. Wastchak says that a good way to reduce this mass is to, in fact, lessen the number of units on 
the property. Anton and Georgelos agree that there is too much squeezed into a small area of land and the mass (and therefore number of units) needs 
to be scaled back to a smaller degree. Georgelos also says that it doesn't fit with the style of Paradise Valley because of how cluttered and dense it is. 
Wastchak goes on to say that because of the large number of units, the property is starting to feel more like a hotel instead of a resort.

The number of Resort keys has been reduced to 122 and the dwelling units have 
been eliminated.

12/4/2018 3:31:45 Anton is concerned with the trash pickup on the North East corner of the property infringing on Lincoln Medical and suggests that all trash pickup should 
be moved to the South side of the property.

The trash pickup has been located on the East side of the property behind 
screening.

12/4/2018 3:39:25 Lewis is concerned that the demand for the Market and Restaurant is too high for the number of allotted public parking spaces. Sufficient Parking per the Town's parking requirements has been provided on-site. 
For special events, an overflow parking agreement may be reach with adjacent 
properties.

12/4/2018 3:40:30 Georgelos is concerned that the outdoor seating at the Market generating too much noise for the residential area to the West. Anton is not concerned 
about the noise level because of the Market's daytime use. Campbell also pointed out that the noise from Lincoln Drive will overshadow the people on the 
patio.

The outdoor seating has been relocated to the center and interior of the site.

12/18/2018 12:47:53 Wastchak doesn’t want to see the landscape buffer along Lincoln Drive turn into easement, it needs to stay a dedication with the parking along Lincoln 
staying an easement. This will be consistent with Lincoln Medical.

This has been updated per subsequent discussions with Town Staff.

12/18/2018 12:58:16 Wastchak is concerned that the signs along Lincoln Drive are too large and doesn’t understand why they need two monument style signs of that 
proportion. He believes one is unnecessary. 

The signage has been reduced and brought into compliance with the signage 
ordinance.

12/18/2018 1:10:10 Georgelos is concerned that some of the pole lights along Quail Run will cause too much light pollution for the residential area. She would like other 
options to be proposed for lighting for the parking along Quail Run. She also doesn’t like the wall washing feature on the side of the building along 
Quail Run. She doesn’t think it serves any purpose and Covington agrees with her.

The lighting has been revised to comply with the Town's lighting ordinance.
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12/18/2018 1:17:26 Anton reiterates that a firm place needs to be established for employees to take breaks and “have a smoke”. He points out that it would be naïve for this 
to occur only in the parking garage underground and an above ground area needs to be designated.

An employee break area has been provided on the east side of the site near the 
employee parking and back of house storage elements.

12/18/2018 1:18:20 Anton is concerned about the height of the 36’ building. He states that the Council gave explicit direction that they need a “compelling” reason to go over 
36’ and he has yet to see a reason that could be deemed as “compelling”. Covington agrees that this needs to be addressed. Georgelos agrees at 
1:21:11.

The height has been reduced to 36', hard stop.

12/18/2018 1:19:19 AM Wastchak is okay with the tallest and most dense building being in the center of the property and above 36’. He is concerned that the buildings on the 
edge of the property are encroaching on the viewshed because this is out of line with the open space criteria. He is concerned that the height of the 
building being so close to the property line will feeling like it is looming over the street.

The site has been revised to comply with the OSC on the West and South. The 
height has been reduced to 36'. View corridors have been provided into the site.

12/18/2018 1:22:28 Wainwright agrees that the height being over 36’ is an issue. He also wants more undulation in the project. He agrees with Wastchak that the farther into 
the center of the property, the taller buildings can be on the property. He also agrees that there needs to be an established break area for employees.

The heights have been varied as well as small grade changes to create the 
requested undulation.

12/18/2018 1:23:35 Lewis is concerned that the property is overwhelming. As a resort, it should be a peaceful environment and that will make it a successful resort. He 
expresses that “less is more”.

The site has been revised to incorporate the "less is more" perspective while 
balancing minimum operational needs.

1/9/2019 00:23:11 The Town engineer, Mood, begins discussing the staff’s recommendation for the shared driveway between Smoke Tree and Lincoln Medical. The 
applicant says this is still under discussion. Wastchak states that he is concerned that this issue needs to be resolved in Planning Commission instead of in 
Town Council. He says it will impact what is approved by the Commission. Campbell agrees that this issue needs to be resolved sooner rather than later.

This has been updated per subsequent discussions with Town Staff.

1/9/2019 00:30:15 Comments from the Public: Jini Simpson: she is concerned with the setbacks not being large enough on Lincoln to satisfy the open space criteria. 
Simpson is also concerned with the property being too dense because it is sitting at 34% density instead of the 25% density of most properties. 

The site has been revised to comply with the OSC on the West and South. The 
coverage has been reduced.

1/9/2019 00:36:17 Comments from the Public: Gary Stougaard: With his 24-acre property, the Planning Commission was extremely strict with the setbacks, height, and 
density requirements that were set. The applicants originally reached out to Stougaard informing him that they purchased the property and he told them 
he would never support this project. He is concerned that the Commission is not treating Smoke Tree with the same level of harshness that he was treated 
with when building the Andaz. His main concerns are that the setback between their properties is only 25 feet, the buildings are too tall, and the density is 
far too high. Stougaard says that this project is far too intense for the size of the property. He says the underground parking and the residential aspect of 
the property adds to the intensity of the project.

The setback has been increased by approximately 3x, the buildings heights 
reduced, stair stepping of the buildings, view corridors, the density reduced, and 
the underground parking eliminated.

1/9/2019 00:45:16 Comments from the Public: Gary Stougaard: He is concerned that the residential side of the project is going to cause significant problems on his 
property. He owns a residential property and because of this experience, feels like the residents of Smoke Tree will encroach onto his property.

The dwelling units have been eliminated from the site.
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D A T E T I M E S T A M P D E S C R I P T I O N  O F   D I S C U S S I O N  R E S O L U T I O N 

1/22/2019 1:16:41 Wastchak is concerned that the right-of-way is not even along the center line on Quail Run. He thinks that the Western side of the center line looks much 
larger in comparison to the Eastern side. Knapp responds that the drawing was not done by an Engineer and may be skewed slightly.

The centerline of Quail Run Road has been confirmed to align with the Palmerie 
Blvd.

1/22/2019 1:22:13 Campbell states that he isn’t sympathetic to the 9’x18’ spaces in the parking garage because they are not getting a 2’ overhang like the description says. 
He says because it is under ground, there is no way to have a 2’ overhang because there is no landscaping.

The parking spaces have been designed to provide the required 180sf per space, 
utilizing a 2' overhang where available.

1/22/2019 1:26:35 Anton is still concerned that he still isn’t seeing any compelling reason to go past the height limitation. The height has been reduced to 36', hard stop.

1/22/2019 1:28:31 Georgelos stated regarding the height, changing the roof design so it complies with the 36’ height limitation would be preferred. Georgelos stated that 
the roof design would have to be extremely compelling to go to the 44’ that the building is currently designed at. The Commission wants to see other 
options for the roof since Knapp is saying it is possible to reach the 36’ height limitation with a different roof. Campbell agrees with Georgelos, stating 
that with architectural elements, the height will exceed even the 44’ of the current roof structure.

The height has been reduced to 36', hard stop.

1/22/2019 1:31:15 Georgelos states that this project is unlike anything else in Paradise Valley and is concerned that it looks like something out of Scottsdale. The project has been designed to reflect the character of other cherished sites in 
Paradise Valley. Much of the look and feel will be comparable to the Royal Palms 
Resort.

1/22/2019 1:31:25 After walking the Andaz property, Wastchak said that he felt like Smoke Tree will be looming over the Andaz. Wastchak says that the graphic the 
applicants created that presents the view of Smoke Tree from the Andaz property is misleading. Wastchak is still concerned that the South side of Smoke 
Tree is breaching into the open space criteria.

The setback has been increased by approximately 3x, the buildings heights 
reduced, stair stepping of the buildings, view corridors, the density reduced. The 
site complies with the OSC on the South boundary.

1/22/2019 1:35:24 Georgelos expresses her concern that the density of Smoke Tree is exceedingly high because it is a 5-acre property. In comparison, there is the same 
amount of density at Andaz spread out over a 20-acre property. She states that there is a much more open feel at Andaz. She states that they are trying 
to jam a much denser project into a much smaller property. Georgelos also states that she feels the project is going in the wrong direction and needs to 
be scaled back immensely. Campbell and Covington agree with the statements made by Georgelos.

The project has been significantly reduced.

1/22/2019 1:38:26 Covington makes it clear that he is not comfortable with a 44’ height on the Eastern side of the property bordering Lincoln Medical. Wastchak states that 
a setback there would be preferred.

The height has been reduced to 36', hard stop.

1/22/2019 1:40:30 Anton is concerned about the high number of for-sale units on the property. He says this is becoming more of a condominium complex rather than a 
resort. Georgelos agrees that the number is high, and it should be scaled back to match the size of the property.

The dwelling units have been eliminated from the site.

1/22/2019 1:45:43 Wastchak points out that the Commission feels that there should not be units that are not able to be rented. The dwelling units have been eliminated from the site. All units are now Resort 
Units.

1/22/2019 1:49:29 Wastchak is concerned that 20-30 years from now, the condo owners will take their units out of the rental pool, causing individuals to live on the property 
full time.

The dwelling units have been eliminated from the site.
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1/22/2019 1:49:51 Campbell is less concerned with the number of for-sale units, while he is more concerned that the property looks like an actual resort and not a hotel or 
condominium complex.

The dwelling units have been eliminated from the site.

1/22/2019 1:55:27 Wastchak is concerned that the street corner signage on Quail Run is in the 16 foot dedication for right-of- way. The signage has been relocated and placed inside appropriate easements.

2/5/2019 1:25:35 With the elimination of the third floor on the back half of the building on the South side of the property and a potential addition of the patio, Wastchak is 
concerned about having a patio look over into the Andaz property. He wants to see very specific plans regarding this.

The patios have been eliminated.

2/5/2019 1:31:08 Campbell is concerned that having a patio or balcony type space along the South side of the property will ensure it to become a “party deck” This will 
cause disruption for Andaz guests. Anton points out that limiting the balconies to per unit instead of making one large patio will help with this issue.

The patios have been eliminated.

2/5/2019 1:35:38 Even though a portion of the building on the South side of the property was considerably lowered in height, Anton is still concerned that half of the 
building goes up to three floors and is 44’.

The height has been reduced to 36', hard stop.

2/5/2019 1:48:20 Wastchak is concerned that along Quail Run, landscaping won’t be enough to block headlights from the parking lot. Since there is no wall allowed in the 
right-of- way, Wastchak is worried that headlights from the parking lot may distract or blind drivers on Quail Run. Wastchak states that a wall needs to 
be built outside of the right-of-way to block the headlights, even if it means a reduction in parking spaces.

A 3' screen way and additional landscaping to provide screening for the 
headlights. The wall will be located in and appropriate easement.

2/5/2019 2:06:29 Anton is concerned that there is no parking for boats and trailers. He doesn’t want these to end up being parked along Quail Run or in a residential 
neighborhood.

Boat and trailer parking is not required in the Town's parking requirements. In 
operation, boats and trailers will not be allowed.

2/5/2019 2:28:56 Wastchak is concerned that the frontage and right-of-way easements on Lincoln have not been figured out. He does not want to send an incomplete plan 
to Council. The other Commission members (besides Lewis) disagree with this. They feel like time is running out and there is just nothing more they can 
do. They feel like it is not fair to the applicants to keep holding the plans back from Council. 

This has been updated per subsequent discussions with Town Staff.

2/5/2019 2:39:26 Wastchak is concerned that the signage on Quail Run is in the right-of-way, which is not allowed. Knapp points out that it is half-in and half-out of the 
right-of-way.

The signage has been relocated and placed inside appropriate easements.

2/19/2019 1:27:56 Wastchak is concerned that there is no layout for Valet parking at this point. He wants to know where stacked Valet parking could be placed on this site 
and be feasible in case there is an increase in need for additional parking.

Sufficient Parking per the Town's parking requirements has been provided on-site. 
Efficiency from a Valet Plan may be had, but is not critical to the basic parking of 
the site.
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D A T E T I M E S T A M P D E S C R I P T I O N  O F   D I S C U S S I O N  R E S O L U T I O N 

2/19/2019 1:31:45 Wastchak and Georgelos don’t like the “residence only hardscape” outside of the resident only balconies. Because the walkway doesn’t lead to anything, 
they don’t see the purpose of this area and see it potentially posing problems of individuals partying in this area. Campbell doesn’t like the residence 
only walkway because it is too close to the edge of the building and they could see into the Andaz property more clearly.

The patios have been eliminated.

2/19/2019 1:47:27 Anton and Georgelos express that they still don’t see a compelling reason for the height to go over 36’ and feel like their comments about this issue have 
been ignored. Anton states that with the architectural elements they are well over 44’ and that is not even close to the 36’ in the SOD.

The height has been reduced to 36', hard stop.

2/19/2019 1:50:00 Campbell doesn’t agree with the height because the roof goes to 36’ and what’s making the height increase is the hips/ parapet. He doesn’t agree with 
an additional 8’ for a parapet. They can reduce the size of the parapet by spreading out the mechanics. This would reduce the parapet to 4’.

The height has been reduced to 36', hard stop.

2/19/2019 2:07:40 Georgelos is not opposed to three stories in the resort, however she doesn’t support going up with 36’. She thinks it will be really tough to squeeze three 
stories inside 36’. Wastchak points out that it would be impossible to put three stories in 36’. He states that if they allow three stories then the building will 
inevitably be above 36’ because of roofing, architectural, and mechanical elements. Overall, the commission is open to slightly over 36’, however 44’ is 
too much height.

The height has been reduced to 36', hard stop.

2/19/2019 2:12:55 Covington is not open to going over 36’ in height because the Council stated in the Statement of Direction that they are not allowed to exceed that. The height has been reduced to 36', hard stop.

2/19/2019 2:31:59 Wainwright likes the current street signage but is concerned that if you add the various names of the restaurant, market, etc. it will appear more like an 
advertisement. Wastchak and Georgelos state that they need more renderings of how signage will look.

The signage has been proposed to comply with the Town's signage ordinance.

2/19/2019 2:53:03 Knapp states that Staff is concerned with the Residences not having the same name brand as the rest of the hotel. Miller agrees with Knapp stating that 
having a consistent specific brand will distinguish this resort from other resorts and hotels in the area. Wastchak, Georgelos, Wainwright and Covington 
agree.

The dwelling units have been eliminated.

2/19/2019 3:19:23 The hotel representative details the plans regarding no Fitness Center on the property. He states that they will affiliate with a local gym. Anton states that 
this could be an incorrect way to provide gym services to guests.

A fitness center will be included in the main guest room building. Language 
describing this has been included in the SUP Ordinance.

2/19/2019 3:20:47 AM Georgelos is concerned that not having amenities such as a Spa or Fitness Center will hurt their ability to market the Smoke Tree. A spa and fitness center will be included in the main guest room building. 
Language describing these has been included in the SUP Ordinance.

2/26/2019 00:08:38 Campbell states that while having a solid wall along the residential patios will help with the site lines from the Andaz Resort, there would be no view for 
the residents and would be a disservice to those individuals. Wastchak agrees with these statements and is concerned with the noise from the patios 
reaching the Casitas at the Andaz Resort.

The patios have been eliminated.
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2/26/2019 00:16:15 Wastchak is still concerned that an 18’ deep patio is too deep and should be scaled back. He states that this will help with the view lines from the Andaz 
Resort and, in turn, will help them to have a see-through wall instead of a solid wall along the patios. Wastchak said the applicant has some flexibility but 
wants to make sure that individuals cannot see the patio while standing 10 feet in front of the Casita.

The patios have been eliminated.

2/26/2019 00:34:01 The Commission opens a discussion about lighting from the patios on the South side bordering the Andaz property. Campbell notes that he is concerned 
about light polluting the Andaz property and wants to stipulate that there should be hooded lighting for safety purposes but no architectural lighting to 
highlight building features should be used.

The patios have been eliminated. The lighting has been revised to comply with the 
Town of Paradise Valley Ordinance.

2/26/2019 00:39:06 Wastchak states that the Commission needs to set a minimum height for the patio wall. Wastchak and Georgelos are concerned that if the wall is not tall 
enough, people will be able to hop over the wall and walk on the roof, which is not desirable.

The patios have been eliminated.

2/26/2019 00:56:45 Commission members agree that the directional sign advertising the commercial aspects of Smoke Tree in the North parking lot is quite large and should 
be reduced in size. Wainwright specifically states that he would like the signs to only be 6 feet tall.

The signage has been brought into compliance with the Town's signage 
ordinance.

2/26/2019 1:02:11 Wastchak suggests that the directional signage advertising the commercial aspects be reduced to 6 feet in height and an overall square footage of 18 
square feet. Lewis states that he cannot support this sign at all because it does not match the discreet signage of other resorts in Paradise Valley. 
Georgelos suggests that it should be reduced to 5 feet in height and 15 square feet overall. The Commission seems to agree.

The signage has been brought into compliance with the Town's signage 
ordinance.

2/26/2019 1:07:11 The Commission agrees that there are too many directional signs on the property that aren’t necessary. Georgelos and Anton agree that these signs 
should be limited to entry points.

The signage has been brought into compliance with the Town's signage 
ordinance.

2/26/2019 1:19:10 Wastchak is concerned that the signage on the side of the restaurant that will be visible from the street. He expressed that they need to see a proposal for 
this sign. Wastchak also states that the restaurants signs that are internal to the resort have so much variation that the Commission can’t approve 
anything.

The signage has been brought into compliance with the Town's signage 
ordinance.

2/26/2019 1:27:12 Anton and Lewis are concerned with the restaurant sign that will be visible from the street. Anton feels like it should be smaller than Lincoln Medical’s 
sign. Lewis states that “less is more” in Paradise Valley and that this sign shouldn’t exist because the restaurant is listed on the monument sign on the 
street. Lewis also makes the point that there are no restaurant signs on Lincoln so they should not add one to this restaurant. Wastchak suggests that they 
put a monument sign next to the restaurant entrance that is no larger than 5 feet in height.

The signage has been brought into compliance with the Town's signage 
ordinance.

2/26/2019 1:40:07 Georgelos doesn’t approve of how large and grand the sign for the access point of the auto-court is. Lewis is concerned that his signage is not standard. The signage has been brought into compliance with the Town's signage 
ordinance.

2/26/2019 1:59:05 In regard to the for-sale units, Wastchak is concerned that they are not following the guidelines set forth in the SOD by Council. He states that Council 
wanted to see all of the for-sale units in a rental program. This would ensure that no one would be living on the property all year round. He says what the 
Commission is currently approving is that for-sale units may not have to be included in the rental program.

The dwelling units have been eliminated.
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2/26/2019 2:26:18 After consultation with David Sherf, the Commission is concerned that the resort is more like a hotel and revisits the idea of needing a spa and/or fitness 
area on the property. Anton thinks a spa is a must for the property. Anton feels like this is more of a hotel than a resort because of the lack of a spa. 
Georgelos states that because this is a resort, there should be more amenities on the site. The Commission agrees that a spa and/or fitness center should 
be a minimum requirement.

A spa and fitness center will be included in the main guest room building. 
Language describing these has been included in the SUP Ordinance.

2/26/2019 3:00:52 Wastchak is concerned that the chimneys and elevator overrides are exceeding the height of the maximum height requirement. He is concerned that they 
are not higher than the roof of the buildings, but 3 feet above the mechanical screen. Georgelos states that with these things being above the mechanical 
screen, the building is almost 50 feet in height.

The height has been reduced to 36', hard stop.

2/26/2019 3:09:33 The Commission suggests that only areas where mechanical screens exist can elevator and chimneys exceed the 39’. Lewis states that this will give the 
applicant freedom to put in as many chimneys, or “mock” chimneys, as they would like. 

The height has been reduced to 36', hard stop.

2/26/2019 3:39:01 Anton is concerned with the mechanical screening on the commercial buildings being visible. He suggests either setting the screening back from the edge 
of the rooftop or covering it.

The height has been reduced to 36', hard stop. In areas where mechanical units 
are located below 36', they will screened.
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ZONING EXHIBIT

N

REVISED FEBRUARY 12TH, 2019

NOTE

Applicant altered the County Zoning Map to show 
residential parcels in the Development Area as “Future 
Development”
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Design Cocpt-Rert  Arhiectural FetuesDESIGN CONCEPT - RESORT ARCHITECTURAL FEATURES
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Design Cocpt-Pool , Loby ad Get RoomsDESIGN CONCEPT - POOL, LOBBY AND GUEST ROOMS
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DESIGN CONCEPT - GUEST ROOMS

REVISED JANUARY 09TH, 2019
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54S M O K E  T R E E  R E S O R T 

TRAFFIC IMPACT ANALYSIS

F u l l  1 5 2  p a g e  r e p o r t  h a s  b e e n  s u b m i t t e d 
t o  t h e  T o w n  o f  P a r a d i s e  V a l l e y .

SMOKE TREE RESORT 
TRAFFIC IMPACT ANALYSIS 

7101 E Lincoln Drive 
Town of Paradise Valley, Arizona 

Prepared for: 
Beus Gilbert PLLC 
701 N 44th Street 

Phoenix, Arizona 85008 
 

For Submittal to: 
Town of Paradise Valley 

Prepared By:  

  

CivTech, Inc.  
10605 North Hayden Road 
Suite 140 
Scottsdale, Arizona 85260 
(480) 659-4250 

February 2019 
CivTech Project No. 18-0550 

 

REVISED FEBRUARY 12TH, 2019

Traffic Impact Analysis

7101 E. Lincoln Drive
Town of Paradise Valley, Arizona

February 2019
Project No. 18-0550

Prepared For:

Beus Gilbert, PLC
701 N. 44th Street
Phoenix, Arizona 85008

For Submittal to:

Town of Paradise Valley

Prepared By:

10605 North Hayden Road
Suite 140
Scottsdale, Arizona 85260 
480-659-4250

Smoke Tree
Resort
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EXISTING TOPOGRAPHIC SURVEY

REVISED FEBRUARY 22ND 2019
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EXISTING TOPOGRAPHIC SURVEY

REVISED FEBRUARY 22ND 2019
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WATER, DRAINAGE & SEWER NARRATIVES
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65S M O K E  T R E E  R E S O R T 

Project Name: EJFT 16154

Project Address: 6720 N Scottsdale Rd, Scottsdale , AZ 85253

Date of Flow Test: 2016-09-30

Time of Flow Test: 7:25 AM

Data Reliable Until: 2017-03-30

Conducted By: Austin Gourley & Eder Cueva (EJ Flow Tests) 602.999.7637

Witnessed By: Lee Huddleston (EPCOR Water) 602.882.4846

City Forces Contacted: EPCOR Water (602.882.4846)

City of Scottsdale requires a maximum static pressure of 72 psi for use as a safety factor

Raw Flow Test Data 
Static Pressure: 112.0 PSI

Residual Pressure: 100.0 PSI

Flowing GPM: 2,374

GPM @ 20 PSI: 7,131

Hydrant F1
Pitot Pressure (1): 50 PSI

Coefficient of Discharge (1): 0.9

Hydrant Orifice Diameter (1): 2.5 inches

Pitot Pressure (2): 50 PSI

Coefficient of Discharge (2): 0.9

Hydrant Orifice Diameter (2): 2.5 inches

Data With A 40 PSI Safety Factor
Static Pressure: 72.0 PSI

Residual Pressure: 60.0 PSI

Flowing GPM: 2,374

GPM @ 20 PSI: 5,240

Static-Residual Hydrant

Flow Hydrant

Main Size

8 inches

Distance Between F1 and R

382 ft (measured linearly)

Static-Residual Elevation

1306 ft (above sea level)

Flow Hydrant (F ) Elevation1

1306 ft (above sea level)

Elevation & distance values are approximate

EJ Flow Tests, LLC

21505 North 78th Ave. | Suite 125 | Peoria, Arizona 85382 | (602) 999-7637 | www.ejengineering.com

John L. Echeverri | NICET Level IV 078493 SME | C-16 FP Contractor ROC 271705 AZ | NFPA CFPS 1915

Page 1

Static-Residual Hydrant Flow Hydrant (only hydrant F1 shown for clarity)

Approximate Project Site 

Water Supply Curve - N1.85 Graph

EJ Flow Tests, LLC

21505 North 78th Ave. | Suite 125 | Peoria, Arizona 85382 | (602) 999-7637 | www.ejengineering.com

John L. Echeverri | NICET Level IV 078493 SME | C-16 FP Contractor ROC 271705 AZ | NFPA CFPS 1915

Page 2

WATER 
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INTERNET SERVICE
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ELECTRIC & GAS
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MEMORANDUM
To: Paul Mood, Town Engineer

Paradise Valley, AZ

From: Kim Carroll, P.E., PTOE
Sr. Traffic Engineer
Kimley-Horn and Associates, Inc.

Date: July 29, 2020

Subject: Parking Study for Smoke Tree Resort – Paradise Valley, AZ

INTRODUCTION
The purpose of this study is to project peak parking demands of the site upon completion based on industry-standard data
adjusted to localized conditions and Urban Land Institute (ULI) Shared Parking methodologies, accounting for the multiple
land uses and for the ability to share parking throughout the day. Kimley-Horn and Associates, Inc. (Kimley-Horn) utilized
the Urban Land Institute, Shared Parking Model, Version 1.1, released March 2020.  The site is expected to park itself,
meaning all parking demands generated by its uses will park on-site. This memorandum provides a summary of conclusions,
methodology used to make these conclusions, detailed parking demand calculations, as well as a discussion of other
considerations.

Per a conference call held with the Town of Paradise Valley, CivTech Inc., Geneva Holdings, LLC., and Kimley-Horn on July
28, 2020, the proposed land use densities, captive ratios, and site management assumptions were established, as
summarized in Table 1 and Table 2. These baseline assumptions were used to project peak parking demand for the Smoke
Tree  Resort  Hotel.  Based on  these  assumptions,  the  site  is  expected  to  generate  a  peak  demand of 187 parking spaces
during its weekday peak at 6 PM in March and 178 parking spaces during its weekend peak at 8 PM in March. Using the
revised land use densities and assumptions, the parking supply of 199 spaces under a valet managed parking operation will
be sufficient to meet the projected parking demand. The model developed by Kimley-Horn uses the ULI Shared Parking
model and provides a conservative approach to projecting future parking supply and demand.

Table 1: Proposed Land Use Densities
Land Use Density Site Plan Reference

Hotel 122 Keys N. Resort Suites & P. Luxury Suites
Hotel Event Space 4,200 SF E. Event Lawn*

Health Club 2,000 SF Not Shown on Site Plan
Fast Casual/Fast Food 1,500 SF H. Market (1,000 SF) & I. Coffee Shop (500 SF)

Fine/Casual Dining 3,200 SF G. Restaurant
Retail 1,000 SF H. Market (1,000 SF)

*Outdoor lawn and pavilion evaluated as meeting/banquet space for the hotel. Area stipulated not be used at the same
time as other event area.
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Table 2: Assumptions and Management Practices per the July 28, 2020 Conference Call

Stated Management Practices and Assumptions Impact on Model

Per the Market and Café GLA Exhibit - Smoke Tree
Resort (7/23/2020), all square footage labeled as Back of
House (B) will be for the exclusive use of storage for the

hotel.
All square footage associated with the Back of House

area (B) is allocated as an accessory to the Hotel.
Per the Market and Café GLA Exhibit - Smoke Tree

Resort (7/23/2020), the Back of House area (B) will not
be leased or used, in part or in whole, to any third-party

operators.

Per the Market and Café GLA Exhibit - Smoke Tree
Resort (7/23/2020), the Coffee Shop (A) will not use, in

part or in whole, the Back of House area (B) for food and
beverage preparation, sales, storage, and/or for any

other purposed.

Gross Leasable Area reduced from 1,800 SF to 500 SF.

Per the Market and Café GLA Exhibit - Smoke Tree
Resort (7/23/2020), the Market (including E, F, G, and H)
will not use, in part or in whole, the Back of House area
(B) for food and beverage preparation, sales, storage,

and/or for any other purposed.

Gross Leasable Area reduce from 4,000 SF to 2,000 SF

Per the Market and Café GLA Exhibit - Smoke Tree
Resort (7/23/2020), the Market (including E, F, G, and H)
the modeled land use will include retail as well as food

and beverage sales.

Land use revised to Retail (1,000 SF) and Fast
Casual/Fast Food (1,000 SF)

Per the Elevations A18 – Smoke Tree Resort (7/24/2020)
there will be no internal or external signage marketing

the Coffee Shop (A) or the Market (including E, F, G, and
H) to Lincoln Road. The non-captive ratio for the Coffee Shop (A) and the

Market (including E, F, G, and H) was reduced from
75% to 50%.

At the time of peak parking demand, all vehicles on the
site, including visitors to the Coffee Shop and Market

will be required to valet their vehicle.

If the land use densities, captive ratios, and/or management operations vary from the assumptions detailed in Table 1
and Table 2, the projected parking demand is expected to differ from this shared parking study.
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METHODOLOGY
There are two fundamental components of the parking demand model used for this analysis: first is the determination of
parking ratios to be applied to generate parking demand estimates, second is the shared parking methodology.

Parking Ratio Determination
Parking demand is typically calculated separately for each land use within a development. Table  3 shows the parking
requirements for each land use in the proposed resort as required by Paradise Valley special use permit parking
requirements. Based on localized zoning requirements, the minimum number of parking spaces are shown in Table 3.

Table 3: Paradise Valley Special Use Permit Parking Requirements

Land Use Subcategory Density (USF)* Minimum Ratio Minimum Spaces

Hotel
Hotel, Keys 122 Keys 1.20 Spaces/Key 147

Hotel Meeting/Banquet 4,200 SF 20 spaces/1,000 SF 84
Health Club N/A 2,000 SF 3 .33 spaces/1,000 SF 7

Fast Casual/Fast Food
(Coffee Shop & Market)

N/A 1,500 SF ** 20 spaces/1,000 SF 30

Fine/Casual Dining
(Restaurant – Standalone)

N/A 3,200 SF** 20 spaces/1,000 SF 64

Retail N/A 1,000 SF** 3.33 spaces/1,000 SF 5

Total 337

*Special Use Permit Parking Requirements use Usable Square Footage (USF) as the density unit.
**USF Density reported by CivTech.

The Paradise Valley zoning requires a minimum of 337 parking spaces for the Smoke Tree Resort development. This shared
parking analysis goes into a further level of detail to evaluate the actual conditions of parking on the site where the uses
share parking throughout the day. This shared parking analysis uses the ULI’s suggested parking ratios as a baseline for
determining the projected parking demand. The baseline ratios for hotel, restaurant, and event space were adjusted to
reflect the localized minimum parking requirements. Table 4 provides the base parking ratios used to develop the parking
demands for the proposed development.

Land use types were selected to best reflect the nature of the proposed development.

· The hotel land use was modeled as a leisure/resort hotel rather than Downtown or Airport hotel types, which helps to
reflect the intended boutique nature of the hotel. Hotel demand was projected using the number of keys.  Hotel
event/meeting space was projected using the GLA.

· Fitness and health club land use varies in the ITE to ULI model but are essentially the same land use.  The internal
capture of the health club is 90% to model as hotel-oriented fitness center.

· Market was divided into Retail (1,000 SF) and Fast Casual/Fast Food (1,000 SF) to reflect the various sales options
provided in the market.

· Coffee Shop was modeled as Fast Casual/Fast Food (500 SF).

Table 4: ULI Base Parking Ratios

Land Use
Weekday Weekend

Visitor/Customer Employee Visitor/Customer Employee
Hotel 1.00 spaces/Key 0.15 spaces/Key 1.00 spaces/Key 0.15 spaces/Key

Hotel Meeting/Banquet 25.19 spaces/1,000 SF 1.76 spaces/1,000 SF 15.19 spaces/1,000 SF 1.76 spaces/1,000 SF
Health Club 6.60 spaces/1,000 SF 0.40 spaces/1,000 SF 5.50 spaces/1,000 SF 0.25 spaces/1,000 SF

Fast Casual/Fast Food 12.40 spaces/1,000 SF 2.00 spaces/1,000 SF 12.70 spaces/1,000 SF 2.00 spaces/1,000 SF
Fine/Casual Dining 13.25 spaces/1,000 SF 2.25 spaces/1,000 SF 15.25 spaces/1,000 SF 2.50 spaces/1,000 SF

Retail 2.90 spaces/1,000 SF 0.70 spaces/1,000 SF 3.20 spaces/1,000 SF 0.80 spaces/1,000 SF
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Shared Parking Methodologies
The ULI Shared Parking Model is a tool used to determine cumulative parking demand for developments with multiple land
uses. The model considers that while each land use generates demand for a certain number of parking spaces, these parking
demands fluctuate hour-by-hour, day-by-day, and month-by-month. Because individual land uses may not experience peak
parking demand at the same time, the model seeks to share parking between these land uses to minimize the amount of
space and resources devoted to parking. Additionally, the ULI Shared Parking Model allows for non-vehicular mode (trips
such as walking, biking, transit, and rideshare) and non-captive ratio (trips between land uses internal to the site, between
office and restaurant for instance) adjustments to be made for mixed-use developments to account for trips generated by
the site that don’t require parking.

Mode and Non-Captive Adjustments
Given the location of the proposed development and surrounding land uses, the site is expected to yield few commutes by
foot, bike and transit. The Smoke Tree Resort is located approximately 15 miles from the Phoenix Sky Harbor International
airport and would require a 20-minute drive/rideshare ride. It is anticipated that most mode adjustments will occur due to
customers and employees utilizing ride-share services such as Lyft and Uber. The proposed development includes a variety
of land uses that are intended to serve the hotel population. Therefore, the parking demand will be reduced by those who
are parking once and frequenting multiple locations.  This is referred to as a non-captive adjustment. Table  5 lists the
assumptions used regarding the percent of trips discounted (reduced) due to non-vehicular modes and non-captive
(movement between uses on-site) interactions. These assumptions reduce overall parking demand and are applied to the
base parking ratios to create an adjusted rate.

It bears noting that CivTech capture ratios are 67% - 85% and 10% for market and coffee shop, respectively.  It is Kimley-
Horn's professional opinion that that the coffee shop capture ratio be analyzed as 50% rather than 90% to account for the
parking anticipated to be necessary.  This capture ratio is based on orientation and location of with respect to the resort
rooms.

Table 5: Mode Adjustments and Non-Captive Adjustments
Mode Adjustment

(% trips reduced from parking demand)
Non-Captive Adjustment

(% trips reduced from parking demand)

Land Use
Weekday Weekend Weekday Weekend

Day Night Day Night Day Night Day Night

Hotel Visitors -25% -25% -25% -25% 0% 0% 0% 0%
Hotel Employees -10% -10% -10% -10% 0% 0% 0% 0%

Hotel Meetings / Banquet -25% -25% -25% -25% -25% -25% -25% -25%

Health Club, Visitors 0% 0% 0% 0% -90% -100% -90% -100%
Health Club, Employees -10% -10% -10% -10% 0% 0% 0% 0%

Fast Casual/Fast Food, Visitors 0% 0% 0% 0% -50% -50% -50% -50%
Fast Casual/Fast Food, Employees -10% -10% -10% -10% 0% 0% 0% 0%

Fine/Casual Dining, Visitors 0% 0% 0% 0% -35% -25% -40% -25%
Fine/Casual Dining, Employees -10% -10% -10% -10% 0% 0% 0% 0%

Retail, Visitors 0% 0% 0% 0% -20% -35% -15% -30%
Retail, Employees -10% -10% -10% -10% 0% 0% 0% 0%
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PROJECTED PARKING DEMAND

Projected parking demand is based on the land uses detailed in Table 1, base parking ratios detailed in Table 4, and the
mode adjustments and non-captive ratio detailed in Table 5. When factoring the sharing of a common parking supply across
land uses, the site is expected to generate a maximum of 187 parking spaces during its weekday peak at 6 PM in March and
178 parking spaces during its weekend peak at 8 PM in March. When compared to the Special Use Permit parking
requirements, this shared parking methodology yields a 45% and 48% reduction in parking, respectively. Parking rates,
assumptions, and resulting calculations are shown in Table 6.

As seen in Figure 1 the projected weekday peak parking demand does not exceed the projected valet parking supply of 199
spaces. Additionally, the projected weekend peak parking demand does not exceed the projected valet parking supply, as
shown in Figure 2.

Table 6: Shared Parking Demand Summary
Average Month: March

Weekday (6 PM) Weekend (8 PM)

Land Use Quantity
Base
Rate

Mode
Adj.

Non-
Captive

Ratio

Adj.
Rate

Est.
Parking
Demand

Base
Rate

Mode
Adj.

Non-
Captive

Ratio

Adj.
Rate

Est.
Parking
Demand

Hotel, Visitor 122
Keys

1.00 0.75 1.00 0.75 78 1.00 0.75 1.00 0.75 82
Hotel, Employee 0.15 0.90 1.00 0.14 7 0.15 0.90 1.00 0.14 3
Hotel Meeting /
Banquet, Visitors

4,200 SF

25.19 0.75 0.60 11.34 48 15.19 0.75 0.70 7.98 34

Hotel Restaurant
/ Meeting,
Employees

1.76 0.90 1.00 1.58 4 1.76 0.90 1.00 1.58 7

Health Club
Visitors

2,000 SF
6.60 1.00 0.00 0.66 - 5.50 1.00 0.00 0.00 -

Health Club
Employees

0.40 0.90 1.00 0.40 1 0.25 0.90 1.00 0.23 -

Fast Casual/Fast
Food, Visitor

1,500 SF
12.40 1.00 0.50 6.20 8 12.70 1.00 0.75 6.35 5

Fast Casual/Fast
Food, Employee

2.00 0.90 1.00 1.80 2 2.00 0.90 1.00 1.80 2

Fine/Casual
Dining, Visitor

3,200 SF
13.25 1.00 0.75 9.94 30 15.25 1.00 0.75 11.44 36

Fine/Casual
Dining, Employee

2.25 0.90 1.00 2.03 7 2.50 0.90 1.00 2.25 7

Retail, Visitors
1,000 SF

2.90 1.00 0.65 1.89 1 3.20 1.00 0.70 2.24 1

Retail, Employees 0.70 0.90 1.00 0.63 1 0.80 0.90 1.00 0.72 1

Customer/Guest 165 Customer/Guest 158
Employee 22 Employee 20

Total 187 Total 178
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Figure 1. Projected Weekday Peak Parking Demand

Figure 2. Projected Weekend Peak Parking Demand

*Total parking supply is based on the number of spaces provided under a valet operation. Parking demand that is not managed by a valet operation may
lead to a deficit of parking spaces and parking spill over.

The projected parking demand is contingent upon the land use densities and assumptions detailed in this report. If the Back
of House (B) is used for purposes other than the main resort and included as a part of the Coffee Shop and Market, the site
is expected to generate 207 parking spaces during its weekday peak at 6 PM in March and 199 parking spaces during its
weekend peak at 6 PM in March. This projected parking demand would exceed the on-site parking supply and require
additional off-site parking.
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FIGURE 1 – PROJECT LOCATION MAP 

The resorts hotel will include fitness and amenities within the primary resort building. These uses will 
be available to guests only and therefore do not impact the parking requirements of the Smoketree 
Resort. The proposed development land uses and quantities are summarized within Table 1.  The 
proposed project will provide 170 traditional parking spaces. An exhibit illustrating the provided 
parking is provided in Attachment A. 
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TABLE 1 – PROPOSED LAND USES AND QUANTITIES 

(1) SUP Land Use Quantities 

Si. Hotel Key 122 Keys 
vi Executive Office 250 SF 
vi HR/Accounting Office 250 SF 
vi Sales Office 250 SF 
 (3) Front Desk 250 SF 

vi Misc Office 250 SF 
 Lobby 1,800 SF 

iv. (2) Pavilion 4,000 SF 
iv. (2) Event Lawn 4,200 SF 
 (3) Valet/Bag+Bell 600 SF 
 (3) Housekeeping 2,300 SF 

iii. (4) Stand-Alone Food and Beverage – Restaurant (6) 2,100 SF 
iii. (4) Guest Oriented Retail/Coffee – Restaurant (7) 500 SF 
v. (5) Guest Oriented Retail/Coffee – Retail (8) 2,000 SF 
vi. Fitness 2,000 SF 

(1) See Table 2 for category description. 
(2) Pavilion not used simultaneously with the Event Lawn due to parking supply limitations; therefore, 
the land use with the higher SF was used within the analysis. 
(3) Areas considered back of house were not included in the parking generation. 
(4) Restaurant seating area square footage excluding storage, kitchen, restrooms, etc. 
(5) Usable area square footage of retail space. 
(6) The gross square footage for the Stand-Alone Food and Beverage – Restaurant is 3,200 square feet.  
(7) The gross square footage for the Guest Oriented Retail/Coffee – Restaurant is 1,800 square feet. 
(8) The gross square footage for the Guest Oriented Retail/Coffee – Retail is 4,000 square feet. 

TOWN OF PARADISE VALLEY CODE PARKING REQUIREMENTS 
The Town of Paradise Valley provides parking ratios in their Special Use Permit (SUP) Guidelines. 
Table 2 summarizes the parking ratio requirements for each component of a resort hotel.   

TABLE 2 – PARKING REQUIREMENTS PER THE TOWN SUP GUIDELINES 
SUP Category Parking Requirement 

i. Each Hotel Key 1.2 spaces 
iii. Restaurant 1 space per 50 SF of net dining area 

iv. Meeting Rooms/Auditoriums/Group Assembly 1 space per two seats of public area 
(assumed to be 50 square feet) 

v. Retail 1 space per 300 SF of net sales area 

vi. Office/Service Establishment/ 
Spa/Fitness/Sales Establishments 

1 space per 300 SF of net occupied 
space 
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PROJECT PARKING GENERATION ANALYSIS 
REQUIRED PARKING PER SUP GUIDELINES 
The Town of Paradise Valley SUP parking ratios Guidelines have been applied to the proposed land 
uses to determine the maximum parking required for each use within the resort without the 
consideration of shared parking by time of day and without the consideration of internal capture 
(captive market). Table 3 provides a summary of required parking per the SUP Guidelines for the 
Project excluding any reduction. 

TABLE 3 – PROJECT PARKING REQUIRED PER THE TOWN SUP GUIDELINES 

SUP 
Town SUP 
Category Land Use 

Town SUP Parking 
Requirement 

Parking Demand 
without Internal 

Capture Reduction (1) 
i. Each Hotel Key Resort Keys 1.2 spaces 147 

iii. Restaurant 

Resort Food & 
Beverage  

(Stand-alone) 1 space per 50 SF of net 
dining area 

42 

Resort Food & 
Beverage  

(Guest Oriented) 
10 

iv. 
Meeting 

Rooms/Auditoriums/ 
Group Assembly 

Resort 
Meeting/Banquet 

Space (2) 

1 space per two seats of 
public area (assumed to be 

50 square feet) 
84 

v. Retail Resort Retail 1 space per 300 SF of net 
sales area 7 

vi. 

Office/Service 
Establishment/ 

Spa/Fitness/Sales 
Establishments 

Resort Employee 
Office 1 space per 300 SF of net 

occupied space 

5 

Resort Fitness 7 

Total Parking Requirement per the Town SUP 302 
(1) Each calculated value should be rounded up to a full parking space because there cannot be part of a 
required space for a vehicle to park. 
(2) Pavilion not used simultaneously with the Event Lawn; therefore, the land use with the higher SF was
used within the analysis. 

Per Paradise Valley’s SUP Guidelines, the proposed Project has a total parking demand of 302 parking 
spaces before consideration of shared parking by time of day. 

COMPARISON OF PARKING RATES AND AMENITY INVENTORY 

A comparison of parking calculated at other Resorts within the Town of Paradise Valley was requested 
during a meeting with Town of Staff on January 13, 2020. The results of this analysis are provided 
in Table 4. Parking at resorts within Paradise Valley vary widely and some were calculated using 
standards which were in effect prior to the Town’s 2005 SUP Guidelines. While the standard of 
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comparing the amount of parking provided on a per key basis is often applied, it does not fit the 
context of resort hotel properties within the Town of Paradise Valley which neither limit themselves 
to business uses or provide a consistent application of amenities per room. Assessing the parking 
supply on a comparative per key basis would grossly over predict the amount of parking necessary 
to support the Smoketree Resort due to the limited amenities and meeting space available to the 
public. Table 4 also compares parking per square feet of amenity use as other resorts as shown 
within their parking studies. Actual amenity rates likely exceed what is shown in Table 4 except for 
that shown for Smoketree which matches the current site plan. Thus, the comparison is conservative 
in its comparison which indicates that Smoketree is actually providing more parking on a per square 
foot of amenity basis than other Town of Paradise Valley Resorts.   
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TABLE 4 –PROJECT COMPARISON OF PARKING RATES AND AMENITY INVENTORY(1) 

Resort 
Size 

(Acres) 
Guest 
Units 

Facilities (SF) 

Parking 
Provided 

Spaces 
per Key 

SF Ancillary 
Uses 

SF 
Ancillary/

Key Restaurant 
Meeting 
Space Spa 

Tennis 
Courts 

Ballroom/ 
Banquet Retail Event Fitness 

Hermosa Inn 6.4 35 2,677 4,424 2,000      111 3.17 9,101 260 

Sanctuary 53 125 13,254 7,248 12,272 1,000     369 2.95 32,774 262 
Camelback 

Inn 117 453  127,500       1,157 2.55 127,500 281 

Ritz Carlton 
(Proposed) 110 225 5,850 3,320   17,800    480 2.13 26,970 120 

Montelucia 28 293 5,100     31,608   610 2.08 36,708 125 

Mountain 
Shadows 8.4 183 6,052 13,214    1,998  4,525 305 1.67 29,175 159 

Doubletree 
Paradise 
Valley 

20 378  8,232   21,075  10,000  559 on-site 
45 off-site 1.6 39,307 104 

Smoketree 
Resort 5 122 2,100 4,000    2,500  2,000 170 1.39 10,600 87 

Scottsdale 
Plaza 36.5 404  50,000   10,000    403 1.00 60,000 149 

Andaz Resort 27.5 145 5,500 2,000 7,200 4 courts     145 1.00 14,700 101 

 

(1) Square footage of uses provided at other resorts was applied from parking studies or information provided on their website. 
This table does not present a full accounting of other resorts but does include all of the uses anticipated at Smoketree. If more 
uses are available at other resorts it would have the net effect of increasing their ancillary use per parking space thus validating 
the need for less parking at the Smoketree Resort due to the limited amount of ancillary space provided.  
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The results of the comparison show that the parking per square foot of ancillary use for the Smoketree 
Resort exceeds the supply at any other resort shown within Table 4. When reviewing the parking 
spaces per key, the Project exceeds the Andaz Resort and Scottsdale Plaza. This further indicates 
that parking cannot be provided on a one size fits all basis. Each resort, with a unique number of 
keys and amenities, has an individual parking demand since the parking is used differently. Thus, the 
need for a parking study to help determine the actual parking demand is critical to meet 
environmental concerns of overparking and neighborhood concern of under-parking the Project. As 
part of the CivTech parking study, the Smoketree Resort has also agreed to restrict simultaneous 
usage of their two event spaces.  

VALET PARKING 
The Project provides a specific area designed for drop-off and bell service for convenience of the 
guests. When necessary, the resort will operate using a valet only scenario that Epic Valet created 
which provides up to 199 parking spaces. There have been questions about the availability of the 5 
spaces near the dumpsters and the 5 spaces near the shared drive. A review of the CAD plan indicates 
that these are all available and usable spaces for valet. The spaces near the dumpsters will require 
coordination between the Smoketree operators and their chosen waste management provider. The 
5 spaces near the shared drive are actual parking spaces being provided in the plan for use in either 
a self-park or valet only scenario.   

The operation in a valet scenario will have guests entering/departing at the Quail Run Road access 
to drop-off/pick-up their vehicles at the bell service location where the valet employees will circulate 
the vehicles in a counter clockwise direction around the site. An exhibit illustrating the valet parking 
operations and parking spaces is provided in Figure 2 and can be seen in Attachment B. 
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FIGURE 2 – VALET PARKING PLAN 

 

FIGURE 2 – VALET PLAN 
 
 
REQUIRING VALET TRANSITION 
The Smoketree Resort will be considered at different occupancy rates and the event space at varying 
internal capture rates to indicate when valet operations would be triggered within each combination. 
The resort will track information about the patrons staying at the Smoketree and their utilization of 
event space. To provide guidance to the operators about the need to switch to a valet only plan, the 
hotel and event space internal capture rates have been varied while all other uses stay constant as 
calculated in the parking study. The ITE time-of-day distributions were applied consistently with those 
shown in the Parking Study. The hotel use occupancy percentage was assumed to start at 60% and 
increase in 5% increments while the internal capture for the event space starts at 0% and increases 
in 10% increments. Table 5 provides the variations between the occupancy of the hotel and the 
internal capture of the event space indicting in light blue when valet operations would be triggered 
within each combination. 
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TABLE 5 – REQUIRED VALET TRANSITION 

Hotel 
Occupancy 

Internal Capture (Event Space (1)) 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
60% 177 169 161 152 144 137 132 127 122 117 112 
65% 184 176 168 159 151 145 140 135 130 125 120 
70% 177 183 175 166 158 152 147 142 137 132 127 
75% 197 189 181 172 164 159 154 149 144 139 134 
80% 204 196 188 179 172 167 162 157 152 147 142 
85% 210 202 194 185 179 174 169 164 159 154 149 
90% 216 208 200 191 186 181 176 171 166 161 156 
95% 223 215 207 199 194 189 184 179 174 169 164 
100% 229 221 213 206 201 196 191 186 181 176 171 

(1) Pavilion not used simultaneously with the Event Lawn; therefore, the land use with the higher SF was 
used within the analysis. 

A valet service is required when the combination of hotel occupancy and event internal capture 
exceeds the proposed 170 spaces. During non-event/non-peak times, the resort will provide sufficient 
parking to meet its demand. The hotel will know in advance when it will be at full occupancy and 
transition into valet only parking 24 hours before.  

Using a valet only operation to meet peak demand will allow the Smoketree Resort to respond to the 
anticipated change in parking rates over time without overbuilding parking. Parking rates for all uses 
are declining and are predicted to continue to decline with rideshare options such as Uber and Lyft. 

OFF-SITE PARKING 
Should a peak event occur, ride hailing for employees could be provided as a precaution if there is a 
concern that the parking demand could exceed the parking supply. This could provide in excess of 
35 additional spaces available for guests on-site using the ULI 3rd Edition rates for resort employees 
and time-of-day percentages. ULI provides parking rates for employees of resort hotel uses where 
ITE remains silent on employee related parking. Therefore, the ULI standard was applied to 
determine when other transportation options for employees should be considered. Employees will be 
provided with alternate transportation options once the project requires more than the proposed 
valet number of 199 spaces. Table 6 provides the variations between the occupancy of the hotel 
and the internal capture of the event space indicting in light blue when alternate parking options for 
employees would be triggered within each combination. 
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TABLE 6 – REQUIRED OFFSITE PARKING 

Hotel 
Occupancy 

Internal Capture (Event Space (1)) 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
60% 177 169 161 152 144 137 132 127 122 117 112 
65% 184 176 168 159 151 145 140 135 130 125 120 
70% 177 183 175 166 158 152 147 142 137 132 127 
75% 197 189 181 172 164 159 154 149 144 139 134 
80% 204 196 188 179 172 167 162 157 152 147 142 
85% 210 202 194 185 179 174 169 164 159 154 149 
90% 216 208 200 191 186 181 176 171 166 161 156 
95% 223 215 207 199 194 189 184 179 174 169 164 
100% 229 221 213 206 201 196 191 186 181 176 171 

(1) Pavilion not used simultaneously with the Event Lawn; therefore, the land use with the higher SF was 
used within the analysis. 

Employees should be notified 24-hours in advance of any off-site parking or other transportation 
options are provided or expected to be utilized. 

LOADING 
General loading activity information was provided by Smoketree Resort. Typical loading activity has 
been identified, detailing the number of loadings per day, size of trucks, and duration of loading 
activities. Table 7 summarizes the typical loading activities that are proposed to occur at the Project. 
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TABLE 7 – TYPICAL LOADING ACTIVITY AT SMOKETREE RESORT  

Type of Delivery/Service Frequency Loading 
Location 

Duration of 
Loading 
Activity 

Truck Size 

United States Postal Service   M‐Sat   Hotel Lobby  <5 mins  Box Truck 
Federal Express (FedEx)   2/wk   Hotel Lobby   <5 mins  Box Truck 
United Parcel Service (UPS)   4/wk   Hotel Lobby  <5 mins   Box Truck 
Grainger   1/mo   Service Entry   10 mins  Van 
Vistar   1/mo   Service Entry   15 mins  Van 
Office Depot (merged with sysco)   1/mo   Service Entry   <5 mins  Van 
HD Supply   1/mo   Service Entry   10 mins  Box Truck 
Southern Wine & Spirits   1/wk   Service Entry   20 mins  Box Truck 
Ecolab   2/mo   Service Entry  10 mins   Van 
Sysco  1/wk   Service Entry   20 mins  27’ Trailer Truck 
Specialty Food & Other  1/wk   Service Entry  10 mins  Box Truck 
Amazon  4/wk   Hotel Lobby  <5 mins  Van 

As shown in Table 7, most of the daily loading activity will occur at the front door of the hotel lobby 
and involves short-term loading/unloading. The only regular daily deliveries involve post and package 
handling such as USPS, FedEx, UPS, OnTrac, Amazon and DHL deliveries, and approximately six total 
daily postal/package deliveries occur, six day a week. Other intermittent deliveries that occur at the 
front door involve office supplies (Office Depot) and MRO (maintenance, repair and operations) 
supply deliveries (Grainger, Vistar). Loading activity at the service entry is projected to be much less 
frequent, with approximately 16 deliveries occurring in a month (roughly one every other business 
day). The types of deliveries the resort receives are mostly via vans and box trucks. 

 
LARGE EVENT ATTENDANCE 
A question has been presented about the parking requirements if a large 200 person event is held at 
the Smoketree Resort. The answer for the parking demand in a large event situation has been 
provided in Tables 5 and 6 within the Parking Management Plan.  

The Smoketree Resort indicates a parking need of 84 spaces to support the event space should all of 
the attendees be arriving from off-site and not staying at the resort. The number of parking spaces 
required during the event is largely dependent on the number of hotel rooms occupied along with 
the number of people attending the event that are also staying within the resort (occupying one of 
the available rooms). The 2009 Federal Highway Administration (FHWA) National Household 
Transportation Survey (NHTS) suggests an average vehicle occupancy of 2.2 persons for social trips. 
According to the 2017 FHWA NHTS, the average light vehicle occupancy in 2017 remained 
unchanged. The FHWA Operations Publication Managing Travel for Special Planned Special Events 
suggests a range of 2.2 to 2.8 persons per vehicle; the variance in the range would depend on local 
factors.  
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Utilizing 84 spaces as required by the Town Guidelines for the event space with no internal capture 
and accommodating a 200-person event in the same space would yield a vehicle occupancy of 2.38 
persons per vehicle, which is conservatively  in line the FHWA and NHTS suggestions. 

Both Table 5 and Table 6 provide guidance on when operations must be moved from self-park to 
valet only, and when additional accommodations must also be provided. Resort operators know in 
advance how many attendees will be at the event, the time of the event, and how many rooms are 
occupied by the attendees of the event. These tables will allow the operator to facilitate parking 
under applicable parking scenarios.  

 
CONCLUSIONS 
From the above, the following can be concluded: 

 The purpose for a parking management plan is to provide the number of parking spaces required 
for the Project during its peak operations on a weekday and weekend during the peak season. 
The resort uses will be considered at different occupancy rates and varying internal capture rates 
to indicate when valet operations would be triggered within each combination.   

 The results of the comparison of parking rates and amenity inventory show that the parking 
calculated for the Project exceeds the Andaz Resort and Scottsdale Plaza.  

o Valet service is required when the combination of hotel occupancy and event internal 
capture exceeds the proposed 170 spaces. During non-event/non-peak times, the 
resort will provide sufficient parking to meet its demand. The hotel will know in 
advance when it will be at full occupancy and transition into valet only parking 24 
hours before. 

o Using a valet only operation to meet peak demand will allow the Smoketree Resort to 
respond to the anticipated change in parking rates over time without overbuilding 
parking. Parking rates for all uses are declining and are predicted to continue to decline 
with rideshare options such as Uber and Lyft. 

 Should a peak event occur and there is concern that parking demand could exceed parking 
supply, employees would be required to use ride-hailing as provided by the resort. This could 
provide in excess of 35 additional spaces available for guests on-site using the ULI 3rd Edition 
rates and time-of-day percentages. Employees will park offsite once the project requires more 
than the proposed valet number of 199 spaces. 

o Employees should be notified 24-hours in advance of any off-site parking or other 
transportation options are provided or expected to be utilized. 
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Thank you for allowing CivTech to assist you on this project. Please contact me with any questions 
you may have on this Traffic Statement. 
Sincerely, 

CivTech 

 

Dawn Cartier, P.E., PTOE 
President 
 
Attachments (3) 

A. Site Plan 
B. Valet Plan 
C. Parking Rates and Amenity Inventory Calculations 
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PROGRAM:
 
A.  Pedestrian entry 
B.  Resort Reception Entry Plaza and Valet 
C.  Resort Reception and Lobby
D.  Pavilion
E.  Event Lawn
F.  Shade Trellis 
G. Restaurant
H.  Market
I.   Coffee Shop
J.  Outdoor Patio
K.  Resort Pool
L.  Pool Lounge
M.  Entry Lounge
N.  Resort Suites (guest rooms)
O.  Resort Guest Flex Space
P.  Luxury Suites (guest rooms)
Q.  Signage
R.  Surface Parking
S.  Quail Run Road Access Point
T.  Garbage Bins
U.  Delivery Location
V.  Employee Break Area
W. Back of House
AB.  Sight Visibility Triangle - 33’ x 33’
AC. APS Utility Box 

RESORT UNITS - 122 KEYS

Main Hotel
 1st Level  = 42 keys
 2nd Level   = 45 keys
 3rd Level  = 15 keys 
     102 keys

Luxury Suites (guest rooms)
 4 villas with 3 keys = 12 keys
 2 villas with 4 keys  =   8 keys
        20 keys

Total Keys   = 122 keys

Total Self-Park Spaces  = 170
 Dimensions:  9’ x 18’ + 2’ overhang

or
 
Total  Valet Spaces   = 196
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PROGRAM:
 
C.  Resort Reception and Lobby
N.  Resort Suites (guest rooms)
O.  Resort Guest Flex Space
P.  Luxury Suites (guest rooms)
AA.  Balconies
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PROGRAM:
 
N.  Resort Suites (guest rooms)
O.  Resort Guest Flex Space
X.  Resort Guest Amenity
AA.  Balconies
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PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (60% Hotel Occupancy & 0% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 60%

Internal Capture 0% 60% 50% 65% 0% 90%

Parking Demand 88 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 84 Spaces 1 Spaces 121

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 74 170 96 199 125

7:00 AM 81 170 89 199 118

8:00 AM 125 170 45 199 74

9:00 AM 162 170 8 199 37

10:00 AM 161 170 9 199 38

11:00 AM 157 170 13 199 42

12:00 PM 160 170 10 199 39

1:00 PM 153 170 17 199 46

2:00 PM 148 170 22 199 51

3:00 PM 141 170 29 199 58

4:00 PM 143 170 27 199 56

5:00 PM 142 170 28 199 57

6:00 PM 172 170 -2 199 27

7:00 PM 171 170 -1 199 28

8:00 PM 177 170 -7 199 22

9:00 PM 175 170 -5 199 24

10:00 PM 131 170 39 199 68

11:00 PM 89 170 81 199 110

MIDNIGHT 86 170 84 199 113

177 -7.00 22.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 83.60 11% 0.55 1%

0.00

96% 84.48 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 42.00 0%

84.00 0% 0.00

95% 83.60 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 84.00 50% 0.50

90% 79.20 11% 0.55 27%

0.85

87% 76.56 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 84.00 85%

84.00 100% 1.00

75% 66.00 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 54.60 96% 0.96

73% 64.24 20% 1.00 27%

0.69

75% 66.00 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 54.60 69%

54.60 41% 0.41

81% 71.28 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 54.60 36% 0.36

79% 69.52 94% 4.70 27%

0.41

83% 73.04 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 54.60 41%

54.60 44% 0.44

81% 71.28 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 50.40 55% 0.55

86% 75.68 85% 4.25 39%

0.62

91% 80.08 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 50.40 62%

50.40 20% 0.20

97% 85.36 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 25.20 0% 0.00

100% 88.00 88% 4.40 63%

0.00

89% 78.32 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 72.16 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 71.28 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (65% Hotel Occupancy & 10% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 65%

Internal Capture 0% 60% 50% 65% 10% 90%

Parking Demand 96 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 76 Spaces 1 Spaces 129

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 80 170 90 199 119

7:00 AM 88 170 82 199 111

8:00 AM 130 170 40 199 69

9:00 AM 165 170 5 199 34

10:00 AM 164 170 6 199 35

11:00 AM 159 170 11 199 40

12:00 PM 161 170 9 199 38

1:00 PM 154 170 16 199 45

2:00 PM 149 170 21 199 50

3:00 PM 142 170 28 199 57

4:00 PM 144 170 26 199 55

5:00 PM 143 170 27 199 56

6:00 PM 170 170 0 199 29

7:00 PM 169 170 1 199 30

8:00 PM 176 170 -6 199 23

9:00 PM 174 170 -4 199 25

10:00 PM 135 170 35 199 64

11:00 PM 97 170 73 199 102

MIDNIGHT 94 170 76 199 105

176 -6.00 23.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 91.20 11% 0.55 1%

0.00

96% 92.16 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 38.00 0%

76.00 0% 0.00

95% 91.20 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 76.00 50% 0.50

90% 86.40 11% 0.55 27%

0.85

87% 83.52 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 76.00 85%

76.00 100% 1.00

75% 72.00 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 49.40 96% 0.96

73% 70.08 20% 1.00 27%

0.69

75% 72.00 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 49.40 69%

49.40 41% 0.41

81% 77.76 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 49.40 36% 0.36

79% 75.84 94% 4.70 27%

0.41

83% 79.68 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 49.40 41%

49.40 44% 0.44

81% 77.76 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 45.60 55% 0.55

86% 82.56 85% 4.25 39%

0.62

91% 87.36 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 45.60 62%

45.60 20% 0.20

97% 93.12 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 22.80 0% 0.00

100% 96.00 88% 4.40 63%

0.00

89% 85.44 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 78.72 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 77.76 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (70% Hotel Occupancy & 20% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 70%

Internal Capture 0% 60% 50% 65% 20% 90%

Parking Demand 103 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 68 Spaces 1 Spaces 136

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 86 170 84 199 113

7:00 AM 93 170 77 199 106

8:00 AM 133 170 37 199 66

9:00 AM 168 170 2 199 31

10:00 AM 166 170 4 199 33

11:00 AM 161 170 9 199 38

12:00 PM 162 170 8 199 37

1:00 PM 155 170 15 199 44

2:00 PM 150 170 20 199 49

3:00 PM 143 170 27 199 56

4:00 PM 145 170 25 199 54

5:00 PM 143 170 27 199 56

6:00 PM 167 170 3 199 32

7:00 PM 166 170 4 199 33

8:00 PM 175 170 -5 199 24

9:00 PM 172 170 -2 199 27

10:00 PM 138 170 32 199 61

11:00 PM 104 170 66 199 95

MIDNIGHT 101 170 69 199 98

175 -5.00 24.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 97.85 11% 0.55 1%

0.00

96% 98.88 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 34.00 0%

68.00 0% 0.00

95% 97.85 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 68.00 50% 0.50

90% 92.70 11% 0.55 27%

0.85

87% 89.61 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 68.00 85%

68.00 100% 1.00

75% 77.25 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 44.20 96% 0.96

73% 75.19 20% 1.00 27%

0.69

75% 77.25 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 44.20 69%

44.20 41% 0.41

81% 83.43 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 44.20 36% 0.36

79% 81.37 94% 4.70 27%

0.41

83% 85.49 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 44.20 41%

44.20 44% 0.44

81% 83.43 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 40.80 55% 0.55

86% 88.58 85% 4.25 39%

0.62

91% 93.73 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 40.80 62%

40.80 20% 0.20

97% 99.91 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 20.40 0% 0.00

100% 103.00 88% 4.40 63%

0.00

89% 91.67 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 84.46 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 83.43 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (75% Hotel Occupancy & 30% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 75%

Internal Capture 0% 60% 50% 65% 30% 90%

Parking Demand 110 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 59 Spaces 1 Spaces 143

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 92 170 78 199 107

7:00 AM 99 170 71 199 100

8:00 AM 137 170 33 199 62

9:00 AM 169 170 1 199 30

10:00 AM 168 170 2 199 31

11:00 AM 162 170 8 199 37

12:00 PM 162 170 8 199 37

1:00 PM 154 170 16 199 45

2:00 PM 150 170 20 199 49

3:00 PM 142 170 28 199 57

4:00 PM 144 170 26 199 55

5:00 PM 142 170 28 199 57

6:00 PM 163 170 7 199 36

7:00 PM 162 170 8 199 37

8:00 PM 172 170 -2 199 27

9:00 PM 169 170 1 199 30

10:00 PM 140 170 30 199 59

11:00 PM 111 170 59 199 88

MIDNIGHT 107 170 63 199 92

172 -2.00 27.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 104.50 11% 0.55 1%

0.00

96% 105.60 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 29.50 0%

59.00 0% 0.00

95% 104.50 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 59.00 50% 0.50

90% 99.00 11% 0.55 27%

0.85

87% 95.70 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 59.00 85%

59.00 100% 1.00

75% 82.50 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 38.35 96% 0.96

73% 80.30 20% 1.00 27%

0.69

75% 82.50 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 38.35 69%

38.35 41% 0.41

81% 89.10 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 38.35 36% 0.36

79% 86.90 94% 4.70 27%

0.41

83% 91.30 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 38.35 41%

38.35 44% 0.44

81% 89.10 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 35.40 55% 0.55

86% 94.60 85% 4.25 39%

0.62

91% 100.10 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 35.40 62%

35.40 20% 0.20

97% 106.70 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 17.70 0% 0.00

100% 110.00 88% 4.40 63%

0.00

89% 97.90 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 90.20 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 89.10 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (80% Hotel Occupancy & 40% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 80%

Internal Capture 0% 60% 50% 65% 40% 90%

Parking Demand 118 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 51 Spaces 1 Spaces 151

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 98 170 72 199 101

7:00 AM 106 170 64 199 93

8:00 AM 142 170 28 199 57

9:00 AM 172 170 -2 199 27

10:00 AM 171 170 -1 199 28

11:00 AM 164 170 6 199 35

12:00 PM 164 170 6 199 35

1:00 PM 156 170 14 199 43

2:00 PM 151 170 19 199 48

3:00 PM 143 170 27 199 56

4:00 PM 146 170 24 199 53

5:00 PM 143 170 27 199 56

6:00 PM 161 170 9 199 38

7:00 PM 160 170 10 199 39

8:00 PM 171 170 -1 199 28

9:00 PM 169 170 1 199 30

10:00 PM 143 170 27 199 56

11:00 PM 118 170 52 199 81

MIDNIGHT 115 170 55 199 84

172 -2.00 27.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 112.10 11% 0.55 1%

0.00

96% 113.28 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 25.50 0%

51.00 0% 0.00

95% 112.10 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 51.00 50% 0.50

90% 106.20 11% 0.55 27%

0.85

87% 102.66 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 51.00 85%

51.00 100% 1.00

75% 88.50 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 33.15 96% 0.96

73% 86.14 20% 1.00 27%

0.69

75% 88.50 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 33.15 69%

33.15 41% 0.41

81% 95.58 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 33.15 36% 0.36

79% 93.22 94% 4.70 27%

0.41

83% 97.94 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 33.15 41%

33.15 44% 0.44

81% 95.58 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 30.60 55% 0.55

86% 101.48 85% 4.25 39%

0.62

91% 107.38 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 30.60 62%

30.60 20% 0.20

97% 114.46 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 15.30 0% 0.00

100% 118.00 88% 4.40 63%

0.00

89% 105.02 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 96.76 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 95.58 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (85% Hotel Occupancy & 50% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 85%

Internal Capture 0% 60% 50% 65% 50% 90%

Parking Demand 125 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 42 Spaces 1 Spaces 158

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 104 170 66 199 95

7:00 AM 111 170 59 199 88

8:00 AM 145 170 25 199 54

9:00 AM 174 170 -4 199 25

10:00 AM 172 170 -2 199 27

11:00 AM 165 170 5 199 34

12:00 PM 164 170 6 199 35

1:00 PM 155 170 15 199 44

2:00 PM 151 170 19 199 48

3:00 PM 143 170 27 199 56

4:00 PM 145 170 25 199 54

5:00 PM 142 170 28 199 57

6:00 PM 157 170 13 199 42

7:00 PM 156 170 14 199 43

8:00 PM 168 170 2 199 31

9:00 PM 166 170 4 199 33

10:00 PM 145 170 25 199 54

11:00 PM 125 170 45 199 74

MIDNIGHT 121 170 49 199 78

174 -4.00 25.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 118.75 11% 0.55 1%

0.00

96% 120.00 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 21.00 0%

42.00 0% 0.00

95% 118.75 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 42.00 50% 0.50

90% 112.50 11% 0.55 27%

0.85

87% 108.75 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 42.00 85%

42.00 100% 1.00

75% 93.75 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 27.30 96% 0.96

73% 91.25 20% 1.00 27%

0.69

75% 93.75 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 27.30 69%

27.30 41% 0.41

81% 101.25 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 27.30 36% 0.36

79% 98.75 94% 4.70 27%

0.41

83% 103.75 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 27.30 41%

27.30 44% 0.44

81% 101.25 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 25.20 55% 0.55

86% 107.50 85% 4.25 39%

0.62

91% 113.75 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 25.20 62%

25.20 20% 0.20

97% 121.25 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 12.60 0% 0.00

100% 125.00 88% 4.40 63%

0.00

89% 111.25 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 102.50 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 101.25 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (90% Hotel Occupancy & 70% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 90%

Internal Capture 0% 60% 50% 65% 70% 90%

Parking Demand 132 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 26 Spaces 1 Spaces 165

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 110 170 60 199 89

7:00 AM 117 170 53 199 82

8:00 AM 147 170 23 199 52

9:00 AM 171 170 -1 199 28

10:00 AM 169 170 1 199 30

11:00 AM 162 170 8 199 37

12:00 PM 160 170 10 199 39

1:00 PM 151 170 19 199 48

2:00 PM 147 170 23 199 52

3:00 PM 138 170 32 199 61

4:00 PM 141 170 29 199 58

5:00 PM 137 170 33 199 62

6:00 PM 146 170 24 199 53

7:00 PM 146 170 24 199 53

8:00 PM 158 170 12 199 41

9:00 PM 156 170 14 199 43

10:00 PM 144 170 26 199 55

11:00 PM 132 170 38 199 67

MIDNIGHT 128 170 42 199 71

171 -1.00 28.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 125.40 11% 0.55 1%

0.00

96% 126.72 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 13.00 0%

26.00 0% 0.00

95% 125.40 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 26.00 50% 0.50

90% 118.80 11% 0.55 27%

0.85

87% 114.84 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 26.00 85%

26.00 100% 1.00

75% 99.00 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 16.90 96% 0.96

73% 96.36 20% 1.00 27%

0.69

75% 99.00 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 16.90 69%

16.90 41% 0.41

81% 106.92 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 16.90 36% 0.36

79% 104.28 94% 4.70 27%

0.41

83% 109.56 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 16.90 41%

16.90 44% 0.44

81% 106.92 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 15.60 55% 0.55

86% 113.52 85% 4.25 39%

0.62

91% 120.12 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 15.60 62%

15.60 20% 0.20

97% 128.04 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 7.80 0% 0.00

100% 132.00 88% 4.40 63%

0.00

89% 117.48 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 108.24 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 106.92 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (100% Hotel Occupancy & 100% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 100%

Internal Capture 0% 60% 50% 65% 100% 90%

Parking Demand 147 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 0 Spaces 1 Spaces 180

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 122 170 48 199 77

7:00 AM 129 170 41 199 70

8:00 AM 152 170 18 199 47

9:00 AM 171 170 -1 199 28

10:00 AM 168 170 2 199 31

11:00 AM 160 170 10 199 39

12:00 PM 156 170 14 199 43

1:00 PM 146 170 24 199 53

2:00 PM 142 170 28 199 57

3:00 PM 133 170 37 199 66

4:00 PM 136 170 34 199 63

5:00 PM 132 170 38 199 67

6:00 PM 131 170 39 199 68

7:00 PM 131 170 39 199 68

8:00 PM 145 170 25 199 54

9:00 PM 144 170 26 199 55

10:00 PM 145 170 25 199 54

11:00 PM 146 170 24 199 53

MIDNIGHT 142 170 28 199 57

171 -1.00 28.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 139.65 11% 0.55 1%

0.00

96% 141.12 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 0.00 0%

0.00 0% 0.00

95% 139.65 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 0.00 50% 0.50

90% 132.30 11% 0.55 27%

0.85

87% 127.89 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 0.00 85%

0.00 100% 1.00

75% 110.25 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 0.00 96% 0.96

73% 107.31 20% 1.00 27%

0.69

75% 110.25 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 0.00 69%

0.00 41% 0.41

81% 119.07 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 0.00 36% 0.36

79% 116.13 94% 4.70 27%

0.41

83% 122.01 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 0.00 41%

0.00 44% 0.44

81% 119.07 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 0.00 55% 0.55

86% 126.42 85% 4.25 39%

0.62

91% 133.77 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 0.00 62%

0.00 20% 0.20

97% 142.59 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 0.00 0% 0.00

100% 147.00 88% 4.40 63%

0.00

89% 130.83 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 120.54 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 119.07 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (95% Hotel Occupancy & 80% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 95%

Internal Capture 0% 60% 50% 65% 80% 90%

Parking Demand 140 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 17 Spaces 1 Spaces 173

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 116 170 54 199 83

7:00 AM 124 170 46 199 75

8:00 AM 151 170 19 199 48

9:00 AM 174 170 -4 199 25

10:00 AM 172 170 -2 199 27

11:00 AM 164 170 6 199 35

12:00 PM 161 170 9 199 38

1:00 PM 151 170 19 199 48

2:00 PM 148 170 22 199 51

3:00 PM 139 170 31 199 60

4:00 PM 141 170 29 199 58

5:00 PM 137 170 33 199 62

6:00 PM 143 170 27 199 56

7:00 PM 143 170 27 199 56

8:00 PM 156 170 14 199 43

9:00 PM 154 170 16 199 45

10:00 PM 147 170 23 199 52

11:00 PM 139 170 31 199 60

MIDNIGHT 136 170 34 199 63

174 -4.00 25.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 133.00 11% 0.55 1%

0.00

96% 134.40 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 8.50 0%

17.00 0% 0.00

95% 133.00 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 17.00 50% 0.50

90% 126.00 11% 0.55 27%

0.85

87% 121.80 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 17.00 85%

17.00 100% 1.00

75% 105.00 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 11.05 96% 0.96

73% 102.20 20% 1.00 27%

0.69

75% 105.00 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 11.05 69%

11.05 41% 0.41

81% 113.40 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 11.05 36% 0.36

79% 110.60 94% 4.70 27%

0.41

83% 116.20 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 11.05 41%

11.05 44% 0.44

81% 113.40 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 10.20 55% 0.55

86% 120.40 85% 4.25 39%

0.62

91% 127.40 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 10.20 62%

10.20 20% 0.20

97% 135.80 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 5.10 0% 0.00

100% 140.00 88% 4.40 63%

0.00

89% 124.60 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 114.80 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 113.40 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (80% Hotel Occupancy & 0% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 80%

Internal Capture 0% 60% 50% 65% 0% 90%

Parking Demand 118 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 84 Spaces 1 Spaces 151

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 98 170 72 199 101

7:00 AM 106 170 64 199 93

8:00 AM 152 170 18 199 47

9:00 AM 192 170 -22 199 7

10:00 AM 191 170 -21 199 8

11:00 AM 184 170 -14 199 15

12:00 PM 185 170 -15 199 14

1:00 PM 177 170 -7 199 22

2:00 PM 173 170 -3 199 26

3:00 PM 165 170 5 199 34

4:00 PM 167 170 3 199 32

5:00 PM 164 170 6 199 35

6:00 PM 194 170 -24 199 5

7:00 PM 193 170 -23 199 6

8:00 PM 204 170 -34 199 -5

9:00 PM 202 170 -32 199 -3

10:00 PM 160 170 10 199 39

11:00 PM 118 170 52 199 81

MIDNIGHT 115 170 55 199 84

204 -34.00 -5.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 112.10 11% 0.55 1%

0.00

96% 113.28 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 42.00 0%

84.00 0% 0.00

95% 112.10 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 84.00 50% 0.50

90% 106.20 11% 0.55 27%

0.85

87% 102.66 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 84.00 85%

84.00 100% 1.00

75% 88.50 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 54.60 96% 0.96

73% 86.14 20% 1.00 27%

0.69

75% 88.50 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 54.60 69%

54.60 41% 0.41

81% 95.58 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 54.60 36% 0.36

79% 93.22 94% 4.70 27%

0.41

83% 97.94 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 54.60 41%

54.60 44% 0.44

81% 95.58 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 50.40 55% 0.55

86% 101.48 85% 4.25 39%

0.62

91% 107.38 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 50.40 62%

50.40 20% 0.20

97% 114.46 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 25.20 0% 0.00

100% 118.00 88% 4.40 63%

0.00

89% 105.02 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 96.76 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 95.58 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (85% Hotel Occupancy & 10% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 85%

Internal Capture 0% 60% 50% 65% 10% 90%

Parking Demand 125 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 76 Spaces 1 Spaces 158

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 104 170 66 199 95

7:00 AM 111 170 59 199 88

8:00 AM 155 170 15 199 44

9:00 AM 194 170 -24 199 5

10:00 AM 193 170 -23 199 6

11:00 AM 186 170 -16 199 13

12:00 PM 186 170 -16 199 13

1:00 PM 178 170 -8 199 21

2:00 PM 173 170 -3 199 26

3:00 PM 165 170 5 199 34

4:00 PM 168 170 2 199 31

5:00 PM 164 170 6 199 35

6:00 PM 191 170 -21 199 8

7:00 PM 190 170 -20 199 9

8:00 PM 202 170 -32 199 -3

9:00 PM 200 170 -30 199 -1

10:00 PM 162 170 8 199 37

11:00 PM 125 170 45 199 74

MIDNIGHT 121 170 49 199 78

202 -32.00 -3.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 118.75 11% 0.55 1%

0.00

96% 120.00 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 38.00 0%

76.00 0% 0.00

95% 118.75 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 76.00 50% 0.50

90% 112.50 11% 0.55 27%

0.85

87% 108.75 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 76.00 85%

76.00 100% 1.00

75% 93.75 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 49.40 96% 0.96

73% 91.25 20% 1.00 27%

0.69

75% 93.75 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 49.40 69%

49.40 41% 0.41

81% 101.25 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 49.40 36% 0.36

79% 98.75 94% 4.70 27%

0.41

83% 103.75 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 49.40 41%

49.40 44% 0.44

81% 101.25 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 45.60 55% 0.55

86% 107.50 85% 4.25 39%

0.62

91% 113.75 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 45.60 62%

45.60 20% 0.20

97% 121.25 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 22.80 0% 0.00

100% 125.00 88% 4.40 63%

0.00

89% 111.25 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 102.50 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 101.25 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (90% Hotel Occupancy & 20% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 90%

Internal Capture 0% 60% 50% 65% 20% 90%

Parking Demand 132 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 68 Spaces 1 Spaces 165

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 110 170 60 199 89

7:00 AM 117 170 53 199 82

8:00 AM 159 170 11 199 40

9:00 AM 197 170 -27 199 2

10:00 AM 195 170 -25 199 4

11:00 AM 187 170 -17 199 12

12:00 PM 187 170 -17 199 12

1:00 PM 178 170 -8 199 21

2:00 PM 174 170 -4 199 25

3:00 PM 166 170 4 199 33

4:00 PM 168 170 2 199 31

5:00 PM 164 170 6 199 35

6:00 PM 188 170 -18 199 11

7:00 PM 188 170 -18 199 11

8:00 PM 200 170 -30 199 -1

9:00 PM 198 170 -28 199 1

10:00 PM 165 170 5 199 34

11:00 PM 132 170 38 199 67

MIDNIGHT 128 170 42 199 71

200 -30.00 -1.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 125.40 11% 0.55 1%

0.00

96% 126.72 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 34.00 0%

68.00 0% 0.00

95% 125.40 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 68.00 50% 0.50

90% 118.80 11% 0.55 27%

0.85

87% 114.84 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 68.00 85%

68.00 100% 1.00

75% 99.00 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 44.20 96% 0.96

73% 96.36 20% 1.00 27%

0.69

75% 99.00 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 44.20 69%

44.20 41% 0.41

81% 106.92 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 44.20 36% 0.36

79% 104.28 94% 4.70 27%

0.41

83% 109.56 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 44.20 41%

44.20 44% 0.44

81% 106.92 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 40.80 55% 0.55

86% 113.52 85% 4.25 39%

0.62

91% 120.12 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 40.80 62%

40.80 20% 0.20

97% 128.04 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 20.40 0% 0.00

100% 132.00 88% 4.40 63%

0.00

89% 117.48 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 108.24 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 106.92 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (95% Hotel Occupancy & 20% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 95%

Internal Capture 0% 60% 50% 65% 20% 90%

Parking Demand 140 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 68 Spaces 1 Spaces 173

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 116 170 54 199 83

7:00 AM 124 170 46 199 75

8:00 AM 166 170 4 199 33

9:00 AM 205 170 -35 199 -6

10:00 AM 202 170 -32 199 -3

11:00 AM 195 170 -25 199 4

12:00 PM 194 170 -24 199 5

1:00 PM 184 170 -14 199 15

2:00 PM 181 170 -11 199 18

3:00 PM 172 170 -2 199 27

4:00 PM 174 170 -4 199 25

5:00 PM 170 170 0 199 29

6:00 PM 194 170 -24 199 5

7:00 PM 194 170 -24 199 5

8:00 PM 207 170 -37 199 -8

9:00 PM 205 170 -35 199 -6

10:00 PM 173 170 -3 199 26

11:00 PM 139 170 31 199 60

MIDNIGHT 136 170 34 199 63

207 -37.00 -8.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 133.00 11% 0.55 1%

0.00

96% 134.40 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 34.00 0%

68.00 0% 0.00

95% 133.00 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 68.00 50% 0.50

90% 126.00 11% 0.55 27%

0.85

87% 121.80 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 68.00 85%

68.00 100% 1.00

75% 105.00 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 44.20 96% 0.96

73% 102.20 20% 1.00 27%

0.69

75% 105.00 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 44.20 69%

44.20 41% 0.41

81% 113.40 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 44.20 36% 0.36

79% 110.60 94% 4.70 27%

0.41

83% 116.20 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 44.20 41%

44.20 44% 0.44

81% 113.40 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 40.80 55% 0.55

86% 120.40 85% 4.25 39%

0.62

91% 127.40 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 40.80 62%

40.80 20% 0.20

97% 135.80 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 20.40 0% 0.00

100% 140.00 88% 4.40 63%

0.00

89% 124.60 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 114.80 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 113.40 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)



PEAK USE SHARED PARKING CALCULATIONS-WEEKDAY (100% Hotel Occupancy & 40% Event Space Internal Capture) 

Quantities 122 Keys       1,250 SF          500 SF       2,100 SF       2,000 SF       4,200 SF       2,000 SF

Parking Rate 1.2 Key Per 1 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces 1 SF Per 50 Spaces 1 SF Per 300 Spaces

Occupancy 100%

Internal Capture 0% 60% 50% 65% 40% 90%

Parking Demand 147 Spaces 5 Spaces 4 Spaces 21 Spaces 3 Spaces 51 Spaces 1 Spaces 180

Time of Day

PEAK 

Parking 

Demand 

6:00 AM 122 170 48 199 77

7:00 AM 129 170 41 199 70

8:00 AM 167 170 3 199 32

9:00 AM 201 170 -31 199 -2

10:00 AM 199 170 -29 199 0

11:00 AM 191 170 -21 199 8

12:00 PM 189 170 -19 199 10

1:00 PM 179 170 -9 199 20

2:00 PM 175 170 -5 199 24

3:00 PM 166 170 4 199 33

4:00 PM 169 170 1 199 30

5:00 PM 165 170 5 199 34

6:00 PM 182 170 -12 199 17

7:00 PM 182 170 -12 199 17

8:00 PM 196 170 -26 199 3

9:00 PM 195 170 -25 199 4

10:00 PM 171 170 -1 199 28

11:00 PM 146 170 24 199 53

MIDNIGHT 142 170 28 199 57

201 -31.00 -2.00
1. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 310 (Hotel, Suburban).

2. ITE Parking Generation, 4th Edition ITE Code 701 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are assumed based on an estimate the developer provided regarding operation hours for the employees. 

4. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday at a Family Restaurant)

5. Hourly percentages are from ITE Parking Generation, 4th Edition for ITE Code 814 (Variety Store)

6. Hourly percentages are from ITE Parking Generation, 4th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

0.00 0% 0.000.04 10% 2.10 0% 0.00 0%

0.00 0% 0.00 0% 0.00

95% 139.65 11% 0.55 1%

0.00

96% 141.12 11% 0.55 1% 0.04 21% 4.41 0%

4.41 10% 0.30 50% 25.50 0%

51.00 0% 0.00

95% 139.65 11% 0.55 10% 0.40 21%

1.08 42% 8.82 29% 0.87 100%

1.11 100% 51.00 50% 0.50

90% 132.30 11% 0.55 27%

0.85

87% 127.89 11% 0.55 27% 1.08 65% 13.65 37%

16.59 48% 1.44 100% 51.00 85%

51.00 100% 1.00

75% 110.25 11% 0.55 27% 1.08 79%

1.08 87% 18.27 87% 2.61 100%

3.00 65% 33.15 96% 0.96

73% 107.31 20% 1.00 27%

0.69

75% 110.25 56% 2.80 27% 1.08 64% 13.44 100%

8.82 68% 2.04 65% 33.15 69%

33.15 41% 0.41

81% 119.07 85% 4.25 27% 1.08 42%

1.08 42% 8.82 67% 2.01 65%

2.40 65% 33.15 36% 0.36

79% 116.13 94% 4.70 27%

0.41

83% 122.01 93% 4.65 27% 1.08 56% 11.76 80%

19.11 69% 2.07 65% 33.15 41%

33.15 44% 0.44

81% 119.07 84% 4.20 27% 1.08 91%

1.56 100% 21.00 67% 2.01 65%

1.68 60% 30.60 55% 0.55

86% 126.42 85% 4.25 39%

0.62

91% 133.77 100% 5.00 42% 1.68 83% 17.43 56%

16.17 55% 1.65 60% 30.60 62%

30.60 20% 0.20

97% 142.59 100% 5.00 57% 2.28 77%

2.52 72% 15.12 53% 1.59 60%

0.60 30% 15.30 0% 0.00

100% 147.00 88% 4.40 63%

0.00

89% 130.83 48% 2.40 100% 4.00 68% 14.28 20%

5.25 4% 0.12 0% 0.00 0%

0.00 0% 0.00

82% 120.54 13% 0.65 73% 2.92 25%

0.04 10% 2.10 0% 0.00 0%

# of Spaces % of Peak # of Spaces % of Peak # of Spaces

81% 119.07 11% 0.55 1%

Parking 

Surplus/   

Shortage 

with Valet 

for Emp at 

full 

occupancy 

with Valet% of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak # of Spaces % of Peak

Event Space (Wedding Lawn 

& Event Deck) Hotel Fitness(6)

NET 

Parking 

Demand 

Parking 

available 

at full 

occupancy 

and peak 

events (no 

valet)

Parking 

Surplus/   

Shortage 

at full 

occupancy 

(no valet)

Parking 

available 

at full 

occupancy 

and peak 

events 

with Valet 

(196 

Spaces 

Based on 

EpicValet)

Land Use Hotel Guest Rooms(1) Administrative (2) Guest Oriented Restaurant(3) Stand Alone Restaurant (4) Guest Oriented Retail (5)
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Gentree, LLC and CivTech engaged Walker Consultants (“Walker”) to conduct a parking needs analysis, utilizing the 

3rd Edition of the Urban Land Institute Shared Parking Model for the proposed SmokeTree Resort redevelopment 

at 7101 E. Lincoln Drive in the Town of Paradise Valley.  A summary of Walker’s findings includes the following, with 

detailed findings contained in the body of this memo:  

Summary of Findings 

Land Use Assumptions 

• SmokeTree Resort 

o 122-key hotel 

o 3,200 square foot restaurant 

o 500 square foot coffee shop 

o 2,000 square foot retail/hotel sundry shop 

o 2,000 square foot fitness center 

o 4,000 square foot pavilion 

o 4,200 square foot event lawn 

o On-site parking supply: 

  170 striped self-park spaces 

 29 valet spaces 

 TOTAL = 199 On-site spaces 

 

Parking Needs Analysis (Shared Parking Analysis) 

• Peak parking demand is anticipated to occur at 9 p.m. on weekdays with a recommended supply of 181+ 

spaces.  

• The weekend peak is anticipated to occur at 8 p.m. with a recommended supply of 175+ spaces.  

• With plans to provide 170 striped parking spaces, and the ability to park 199 vehicles on site through 

utilization of valet parking, the proposed parking supply exceeds the recommended parking supply of 

181+ parking spaces.  

 

  

DATE: July 23, 2020 

TO: Mr. Taylor Robinson, Project Manager 

COMPANY: Gentree, LLC 

ADDRESS: 3620 East Campbell Avenue, Suite B 

CITY/STATE: Phoenix, AZ  85018 

FROM: Jeff Weckstein, Sue Thompson 

PROJECT NAME: SmokeTree Resort Parking Needs Analysis 

PROJECT NUMBER: 23-008039.00 
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Shared Parking Analysis 
To provide an understanding of how much parking would be needed to adequately accommodate the proposed 

project, a parking needs analysis was conducted using the shared parking methodology.   

The shared parking methodology was developed in the 1980s and has been a widely accepted industry standard 

for rightsizing parking facilities over the past 30+ years. Applied to mixed-use development and cities throughout 

the U.S., and codified in zoning ordinances as an acceptable practice, shared parking is endorsed by the Urban Land 

Institute (ULI), the American Planning Association (APA), the National Parking Association (NPA), and the 

International Council of Shopping Centers (ICSC) as an acceptable method of parking planning and management. 

The key goal of a shared parking analysis is to find the balance between providing adequate parking to support a 

development from a commercial and operational standpoint and protect the interests of neighboring property 

owners while minimizing the negative aspects of excessive land area or resources devoted to parking. The ultimate 

goal of a shared parking analysis is to find a peak period, reasonably predictable worst-case scenario, or design day 

condition. 

Shared parking allows for the sharing of parking spaces among uses in a mixed-use environment—instead of 

providing a minimum number of parking spaces for each use. Shared parking commonly results in a reduction of 

needed and required parking spaces. This reduction, which is sometimes significant, depends on the quantities and 

mix of uses and local code requirements. 

Shared parking considers the parking demand for more than 45 different land uses; the availability and use of 

alternative modes of transportation; captive market effects1; and daily, hourly, and seasonal variations. A shared 

parking model generates 456 parking demand computations as follows: 

• 19 hours during a day, beginning at 6:00 a.m. and concluding at 1:00 a.m. 

• 2 days per week, a weekday and a weekend day 

• 12 months of the year 

• 19 x 2 x 12 = 456 different calculations 

The recommended parking capacity is derived based on the highest figure generated from these 456 computations.  

For most land uses, shared parking is based on the 85th percentile of peak-hour observations, a standard espoused 

by the ITE, the NPA’s Parking Consultants Council, and renowned parking planners. Therefore, the intent is to design 

for the busiest hour of the year, the busiest day of the year, and the busiest month of the year, at an 85th percentile 

level relative to similar properties.   

This 85th percentile is a significant and high threshold to meet in terms of supplying parking capacity in that it 

provides a parking supply that will not be needed by most developments. The 85th percentile recommendation is 

informed by field data counts in the fifth edition of ITE’s Parking Generation2 and this threshold represents the 85th 

percentile of peak-hour observations supplied during the study. The latest edition of ULI’s Shared Parking 

 
1 Recognition of a user group already on site for another primary purpose and not generating incremental parking demand for an accessory 

use. For example, a sandwich shop located in an office tower generates very little, if any, outside parking demand. Since the parking demand 

for the office tower tenants has already been accounted for, to avoid double counting, a non-captive adjustment factor is applied to the 

parking demand calculation for the sandwich shop. In this extreme example, the non-captive ratio may be 0 percent. 
2 Parking Generation, Fifth Edition. Washington DC: Institute of Transportation Engineers, 2019. 
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publication represents the latest thinking, best practices and recommendations espoused by parking industry. 

leaders and is intended to facilitate a ‘just enough, no regrets’ parking supply for mixed-use projects being 

developed in the foreseeable future.3    

A shared parking analysis begins first by taking the land use quantities of the project, e.g., the number of hotel 

rooms, and multiplying by a base parking demand ratio and monthly and hourly adjustment factors. All base ratios 

and hourly and monthly adjustments are industry standards that are based on thousands of parking occupancy 

studies, vetted by leading parking consultants and real estate professionals, and documented within the Third 

Edition of ULI/ICSC’s Shared Parking. 

Walker, in accordance with standard shared-parking methodology, applies two additional adjustments to the base 

parking demand ratios, one to reflect an estimate of the local transportation modal split (called the driving ratio) 

and another to account for the best estimate of captive market effects4 (called the non-captive ratio).  

The following graphic, Figure 1, provides an illustrative view of the steps involved in the shared parking analysis. 

This graphic is used within this document to help the reader understand the shared parking process and to also 

assist in communicating the step of the analysis that is being described within. The shared parking analysis process 

follows this graphic in consecutive order, moving from left to right. 

Figure 1: Steps of Shared Parking Analysis 

 

Land Use Program 

Based on development assumptions provided by Gentree, LLC and available at the time of this study, the land use 

program presented in Table 1 was used for this analysis.  

Table 1: SmokeTree Resort Land Use Program 

 

 

Source: Gentree, LLC, 2020 

 
3 Shared Parking, 3rd Edition (Urban Land Institute, 2020) 
4 Captive market means attendees who are on-site for more than one reason and are not creating additive parking demand. 

Land Use Quantity

Hotel Rooms 122 Keys

Hotel Fitness Center 2,000 square feet

Restaurant 3,200 square feet

Coffee Shop 500 square feet

Pavilion 4,000 square feet

Sundry/Gift Shop (Retail) 2,000 square feet

Event Lawn 4,200 square feet

STEP 1   STEP 2   STEP 3   STEP 4     
  

STEP 5  

(Presence Factors) 
  STEP 6 

Land 

Use 

Program 

X 

Base 

Parking 

Demand 

Ratios 

X 
Driving 

Ratio 
X 

Non- 

Captive 

Ratio 

= 
Project 

Rate 
X 

Monthly 

Factor 
X 

Hourly 

Factor 
= 

Recommended 

Supply 

Source: Walker Consultants, 2020 



MEMORANDUM 

SmokeTree Resort Parking Needs Analysis 

23-008039.00 

 

 WALKER CONSULTANTS   |   4 

This shared parking analysis includes only the 4,200 square foot Event Lawn, the largest contiguous meeting/event 

space on the site.  It is Walker’s understanding that Gentree, LLC has agreed to a condition prohibiting concurrent 

use of both event spaces by separate parties. 

Other areas within the hotel, such as storage space, offices, the front desk, lobby, valet/bag & bell area, pool deck, 

and housekeeping areas are considered ancillary land uses that do not generate additional parking demand on their 

own.  The potential parking demand generated by hotel employees, and the space they occupy, are accounted for 

in the hotel employee base parking ratio, discussed below.  

Base Parking Ratios 

The second step of the shared parking analysis is to start with the type and quantity of land use to be analyzed. 

Each land use has a specific metric considered by the parking industry to be a reliable measure of the parking 

demand for that use. For hotel and resorts, that metric is the number of keys (hotel rooms). The parking demand 

is divided by the quantity for each metric to generate a base parking ratio for each land use based on that metric 

(i.e. for hotels the ratio is presented as “spaces per key”).  

Additionally, these rates are informed by thousands of field parking occupancy studies performed by parking and 

transportation professionals over decades. These ratios have been vetted by a team of consultants who specialize 

in parking demand analyses and who mutually agreed upon the use of these ratios prior to the publication of the 

Third Edition of Shared Parking.  

Simply put, the base parking demand ratios represent how many parking spaces should be supplied if the spaces 

are unshared, and the project is in a suburban context where the driving ratio, or the number of people driving to 

the site, is at or near 100 percent.   

Table 2 displays the base parking demand ratios used for this analysis.  
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Table 2: ULI Base Parking Ratios 

Land Use Base Ratio 

 Weekday Weekend 

Retail  

      Customer 

      Employee 

2.90 

0.70 

3.20 

0.80 

Fine/Casual Dining1  

      Customer 

      Employee 

13.25 

2.25 

15.25 

2.50 

Fast Casual/Fast Food 

     Customer 

     Employee 

12.40 

2.00 

12.70 

2.00 

Fitness Center  

      Customer 

      Employee 

 

6.60 

0.40 

 

5.50 

0.25 

Hotel 

     Guest 

     Employee 

 

1.00 

0.15 

 

1.00 

0.15 

Hotel Meeting/Event Space 

     Customer 

     Employee 

 

25.19 

1.76 

 

15.19 

1.76 

1For restaurants with a bar, the fine/casual dining category was used in the Shared Parking Model as 

this land uses more accurately reflects restaurants with bars.  

Source: Walker Consultants, 2020 

To present a more conservative analysis, both the restaurant and coffee shop spaces were analyzed as external 

restaurants rather than as ‘hotel restaurant,’ and the retail space was analyzed as an external use as opposed to an 

entirely internal hotel sundry shop. 

Drive Ratio Adjustment 

A driving ratio adjustment is the percentage of patrons and employees that are projected to drive to the site in a 

personal vehicle expressed as a ratio. This excludes all non-driving modes of transportation including public 

transportation, walking, bicycling, taxi, ride-hailing (Lyft/Uber), and carpooling passengers.  

Employees 

Driving-ratio adjustments for employees were made to the base ratios based on U.S. Census data (2012-2016 

American Community Survey).  Approximately 85 percent of those who work within the census tract the SmokeTree 

Resort is located drive alone to work when single occupant vehicles and drivers of carpools are combined. 
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Approximately 15% of employees working within the census tract bike, walk, ride transit, or carpool to work, with 

carpooling being the predominant form of non-single occupant vehicle commuting to work in the tract.  A 10% drive 

ratio reduction was applied to the drive ratio for retail, restaurant, and hotel employees based on this data. 

Hotel Guests 

For the hotel use, Shared Parking, provides extensive guidance on drive ratios based on the many studies and 

discussions related to this frequently studied land use. For Resort Hotels, the guidance is a 50% drive ratio, as many 

guests arrive via taxi, shuttle, hired vehicle (limo, black car), or ridehailing service (Uber, Lyft).  For business hotels 

in suburban locations, the guidance in the 3rd Edition of Shared Parking is a 59% drive ratio on weekdays and a 69% 

drive ratio on weekdays.  This guidance includes a 10% reduction in drive ratios from the 2nd Edition of shared 

parking to account for the advent and increased use of app-based ridehailing services that has occurred in the past 

decade. The recommendation in the Shared Parking Model is to reduce hotel drive ratios even further for ridehailing 

use as appropriate.  Data and information collected by CivTech at other resorts in Paradise Valley suggest that 25-

40% of resort guests utilize ride-hailing services to access the sites.5 Walker heard anecdotally in the City Council 

Work Session on June 11, 2020 that there is a feeling that hotels in Paradise Valley, due to its location, would have 

drive-in rates higher than normal.  To present a conservative analysis, Walker has utilized a 75% drive ratio for hotel 

guests in this parking needs analysis, which is above the recommendation in Shared Parking.  

Hotel Event Space Patrons 

Similarly, Shared Parking provides extensive guidance on drive ratios for hotel meeting/event space.  For Resort 

Hotels, the guidance is a 50% drive ratio, as many event attendees arrive via taxi, shuttle, hired vehicle (limo, black 

car), or ridehailing service (Uber, Lyft).  For business hotels in suburban locations, the guidance in the 3rd Edition of 

Shared Parking is a 68% drive ratio.  This guidance includes a 10% reduction in drive ratios from the 2nd Edition of 

shared parking to account for the advent and increased use of app-based ridehailing services that has occurred in 

the past decade. The recommendation in the Shared Parking Model is to reduce hotel drive ratios even further for 

ridehailing use as appropriate.  Similar to the hotel guest drive-in rate, Walker has utilized a 75% drive ratio, which 

is above the recommendation in Shared Parking, for hotel event patrons to present a conservative analysis.  

Retail/Dining Customers 

A 100% drive ratio for retail/dining, and miscellaneous customers was assumed in the analysis.  

A summary of the drive ratios used for this analysis is provided in Table 3. 

  

 
5 Parking Study for SmokeTree Resort, Civtech (May 22, 2020) 
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Table 3: Drive Ratio Assumptions 

Land Use Drive Ratio 

 Weekday Weekend 

Retail, Dining & Fitness  

      Customer 

      Employee 

 

100% 

90% 

 

100% 

90% 

Hotel Rooms  

      Customer 

      Employee 

 

75% 

90% 

 

75% 

90% 

Hotel Event Space 

      Visitor 

      Employee 

 

75% 

90% 

 

75% 

90% 

 Source: Walker Consultants, 2020 

Non-Captive Adjustments 

A shared parking analysis recognizes that people often visit two or more land uses housed within the same 

development site, without increasing their on-site parking use. For example, a hotel guest who has lunch at the 

project’s restaurants and arrived by automobile creates parking demand for one, not two parking spaces. A non-

captive ratio allows for an adjustment to the parking needs analysis by taking into account the portion of on-site 

visitors who are already accounted for as hotel demand and are therefore not creating additional parking demand. 

This double counting is avoided by applying what is referred to as a “non-captive ratio,” the inverse of a captive 

ratio, and which therefore only counts those cars parked specifically for the intended uses.  

Non-captive ratios can vary from one property to the next and from one function to the next within the same 

property. Typically, a reduction ranging from 20 to 70 percent has been used by parking and transportation 

professionals to fine-tune the parking requirements for mixed-use projects with primary attractors and secondary 

attractors.  

Retail/Restaurant 

The 3rd Edition of the shared parking model includes a non-captive adjustment subroutine model which calculates 

the non-captive ratio for several secondary land uses.  Walker utilized the results of this subroutine for the 

restaurant and retail spaces.  

Fitness Center 

A hotel fitness center is typically considered an entirely captive land use since, typically, only hotel guests have 

access to the fitness center via keycard.  For this analysis, a 90% non-captive ratio was utilized to account for the 

slim possibility that an external visitor might come to the SmokeTree Resort to use the fitness center with a 

registered guest. 
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Hotel Meeting/Event Space 

Similar to the drive ratio, the shared parking model provides guidance on non-captive assumptions for hotel 

meeting/event space. For a resort hotel, the suggested non-captive ratio is 25%, for a typical business hotel in a 

suburban location, the suggested non-captive ratio is 60% on weekdays and 70% on weekends.  This analysis has 

utilized the suggested non-captive factors for business hotels in a suburban location for the SmokeTree Resort. 

Table 4: Non-Captive Ratio Assumptions 

Land Use Drive Ratio 

 

Weekday 

Daytime 

Weekday 

Evening 

Weekend 

Daytime 

Weekend 

Evening 

Retail  

      Customer 

      Employee 

 

78% 

100% 

 

67% 

100% 

 

85% 

100% 

 

71% 

100% 

Fine/Casual Restaurant  

      Customer 

      Employee 

 

66% 

100% 

 

73% 

100% 

 

58% 

100% 

 

76% 

100% 

Fast/Casual Restaurant 

(Coffee Shop)  

      Customer 

      Employee 

 

 

10% 

100% 

 

 

10% 

100% 

 

 

10% 

100% 

 

 

10% 

100% 

Fitness Center  

      Customer 

      Employee 

 

10% 

100% 

 

10% 

100% 

 

10% 

100% 

 

10% 

100% 

Hotel Rooms  

      Customer 

      Employee 

 

100% 

100% 

 

100% 

100% 

 

100% 

100% 

 

100% 

100% 

Hotel Event Space 

      Visitor 

      Employee 

 

60% 

100% 

 

60% 

100% 

 

70% 

100% 

 

70% 

100% 

 Source: Walker Consultants, 2020 

Presence Factors  

After the land use has been quantified and base parking ratios have been applied, adjustments are made to account 

for parking demand variability by the hour of day and month of the year. These time-based adjustments are referred 

to as a “presence” adjustment.  
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Presence is expressed as a percentage of the peak hour demand on a design day (a typical day) for both time of day 

and month of the year. The 3rd Edition of Shared Parking provides these presence factors for the proposed project 

land uses which were used for this analysis. 

Shared Parking Analysis Results  

The SmokeTree Resort is projected to experience the period of peak parking demand at approximately 9:00 p.m. 

on weekdays. The recommended parking supply to serve the project at this time is 181+ spaces. On weekends, the 

peak is expected to occur at approximately at 8:00 p.m., with a recommended supply of 175+ spaces.  

The proposed SmokeTree resort redevelopment plans include 170 striped parking spaces on-site, with the ability 

to park 199 vehicles on-site through the use of valet parking and stacking of vehicles in drive aisles when necessary.  

The results of this analysis are shown in Table 5 and Table 6.   

Table 5: SmokeTree Resort Weekday Peak Recommended Parking Supply 

Source: Walker Consultants, 2020 

  

Quantity Unit 9 PM March

Retail (<400 ksf) 2,000 sf GLA 2.90 100% 67% 1.95 ksf GLA 45% 70% 1                

Employee 0.70 90% 100% 0.63 60% 79% 1                

Fine/Casual Dining 3,200 sf GLA 13.25 100% 73% 9.67 ksf GLA 100% 98% 31              

Employee 2.25 90% 100% 2.03 100% 100% 7                

Fast Casual/Fast Food (Coffee Shop) 500 sf GLA 12.40 100% 10% 1.24 ksf GLA 30% 97% -             

Employee 2.00 90% 100% 1.80 40% 100% -             

Fitness Center 2,000 sf GLA 6.60 100% 10% 0.66 ksf GLA 70% 85% 1                

Employee 0.40 90% 100% 0.36 20% 95% -             

Hotel-Leisure 122 keys 1.00 75% 100% 0.75 key 95% 100% 87              

   Hotel Employees 122 keys 0.15 90% 100% 0.14 key 20% 100% 3                

Meeting/Banquet 4,200 sf GLA 25.19 75% 60% 11.34 ksf GLA 100% 100% 48              

Meeting/Banquet Employees 4,200 sf GLA 1.76 90% 100% 1.58 ksf GLA 20% 100% 2                

168            

13              

181            Total

Customer/Visitor

Employee

Peak Hr 

Adj

Peak Mo 

Adj

Estimated 

Parking 

Demand

Non-

Captive 

Ratio

Project 

Ratio

Unit For 

Ratio

Land Use
Project Data

Weekday Weekday

Base 

Ratio

Driving  

Adj
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Table 6: SmokeTree Resort Weekend Peak Recommended Parking Supply 

Source: Walker Consultants, 2020 

With plans to provide 170 striped parking spaces, and the ability to park 199 vehicles on site through utilization of 

valet attendants and stacked parking, the proposed parking supply exceeds the recommended parking supply.  

 

This analysis utilized the gross leasable area for the project’s commercial uses, consistent wit the ULI Shared 

Parking methodology for such uses.  If the gross square footage of the retail/sundry shop (4,000 square feet) and 

Coffee Shop (1,800 square feet) were utilized instead, the recommended parking supply would increase from 

181+ spaces to 190+ spaces. 

 

Figure 2 shows projected parking accumulation by hour on weekdays.  

  

Quantity Unit 8 PM March

Retail (<400 ksf) 2,000 sf GLA 3.20 100% 71% 2.27 ksf GLA 65% 70% 2                

Employee 0.80 90% 100% 0.72 75% 79% 1                

Fine/Casual Dining 3,200 sf GLA 15.25 100% 76% 11.57 ksf GLA 100% 98% 36              

Employee 2.50 90% 100% 2.25 100% 100% 7                

Fast Casual/Fast Food (Coffee Shop) 500 sf GLA 12.70 100% 10% 1.27 ksf GLA 50% 97% -             

Employee 2.00 90% 100% 1.80 60% 100% 1                

Fitness Center 2,000 sf GLA 5.50 100% 10% 0.55 ksf GLA 30% 85% -             

Employee 0.25 90% 100% 0.23 50% 95% -             

Hotel-Leisure 122 keys 1.00 75% 100% 0.75 key 90% 100% 83              

   Hotel Employees 122 keys 0.15 90% 100% 0.14 key 20% 100% 4                

Meeting/Banquet 4,200 sf GLA 15.19 75% 70% 7.98 ksf GLA 100% 100% 34              

Meeting/Banquet Employees 4,200 sf GLA 1.76 90% 100% 1.58 ksf GLA 100% 100% 7                

155            

20              

175            Total

Customer

Employee

Peak Mo 

Adj

Estimated 

Parking 

Demand

Project 

Ratio

Unit For 

Ratio

Peak Hr 

Adj
Base 

Ratio

Driving  

Adj

Non-

Captive 

Ratio

Land Use
Project Data

Weekend Weekend
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Figure 2: SmokeTree Resort – Weekday Parking Accumulation by Hour 

Source: Walker Consultants, 2020 
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Comment to Responses Provided July 13, 2020  
Smoke Tree Resort- Paradise Valley, AZ 

July 23, 2020 
Page 2 

 

Town parking rates and Town guidelines for NSF while the parking study provided by Walker Parking 
using the ULI methodology applied GLA where given and GSF in areas where GLA is unknown. 

 

Comment 3: Land uses do not include 1,800 SF of meeting space. 

Response: As clarified previously, and again in response to the latest comments from Kimley Horn, 
the 1,800 square feet identified in the guest building as potential area available to meet IS NOT 
meeting space and is Resort Guest Flex Space. The site plan label has been updated for clarification. 
It is our understanding this has now been removed from the Kimley Horn ULI model to accurately 
reflect the meeting space planned within the Smoketree Resort.  

 

Comment 4: Internal capture reductions assume that 50% of restaurant stand along demand come 
from the hotel, however, this restaurant is considered to be a stand-alone establishment that is 
outward facing to the public. Thus, the internal capture rate in the within the Kimley Horn parking 
model reduced the internal capture ratio to 25% the better reflect the nature of this stand-alone use. 

Response: In determining internal capture rates, in depth questions are reviewed by the developer 
or hotel operator providing details of the resort vision and hotel operation. The internal capture 
utilized in the CivTech report reflect this information provided by the developer. 

 

Comment 5: Internal capture reductions assume that 60% of restaurant guest-oriented demand 
comes from the hotel. Based on the site plan, the guest-oriented restaurant is an outward facing 
restaurant/coffee shop. The internal capture ratio was reduced to 25% to better reflect demand that 
comes from off-site customers.  

Response: In determining internal capture rates, in depth questions are reviewed by the developer 
or hotel operator providing details of the resort vision and hotel operation. The internal capture 
utilized in the CivTech report reflect this information provided by the developer. 

 

Comment 6: Internal capture reductions assume that 50% of the parking demand for the event 
lawn, pavilion and meeting rooms will come from the hotel. Because the event lawn and Pavilion are 
assumed to host both internal and external events, the internal capture for this land use was reduced 
to 25%. Events such as weddings will attract parking demand from people who are not staying on-
site.  

Response: Please refer to the parking management plan.  Trigger points are identified in Table 5 
and Table 6 of the parking management plan which provide guidance to the operator on parking 
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based on the hotel occupancy and percentage of attendees at an event which are also staying in one 
of the resort rooms. Tables 5 and 6 do not account for smaller events and are intended to be 
implemented when larger events could reach the peak parking demand.  

 

Comment 7: Internal capture reductions assumed that 65% of the parking demand for retail is 
guest oriented and will come from the hotel. Based on the site plan, the guest-oriented retail is a 
market that is outward facing. The internal capture was reduced to 25% to reflect the demand from 
off-site customers.  

Response: Based on conversations with the developer of the Smoke Tree Resort, the market will be 
limited to items that service the needs of guests staying at the resort. Typical items would include 
forgotten incidentals such as a toothbrush and a place to purchase small packaged snacks. A use of 
this type in a resort setting would typically be considered an ancillary use with an internal capture 
rate of 100%. Because this use was detached, CivTech applied an internal capture rate of 65% 
accounting for a very small minority that could visit this resort-oriented retail space.  

 

Comment 8: The land use densities provided by CivTech do not reflect the total land uses on the 
site plan, which result in an undercounting of spaces. The SUP Guidelines reflects the local 
requirements of usable square footage. 

Response: CivTech’s report uses both Town parking rates and the Town SUP Guidelines of usable 
square footage. Usable square footage is not the same as gross square footage, as suggested by 
Kimley Horn, since 100% of the built space cannot be used. The correlation between the gross square 
footage as shown in the Smoke Tree site plan and the usable square footage as applied to CivTech’s 
parking model is footnoted in Parking Study Table 1 in order to help provide the requested correlation 
for the reviewer. However, requesting that Town rates which are based on NSF should be applied to 
GSF would result in an unnecessary over building of required parking, additional hardscape, increased 
heat island and less amenities available to attract customers to the Smoketree Resort.   

 

Comment 9: Operating at a potential 3 space surplus or full capacity is acceptable under valet 
operations. Parking facilities that operate above effective capacity result in searching for parking. 
Effective capacity is typically set at 85%-95% of the total supply.  

Response: With valet, the effective capacity is 100%, valet does not need to search to find a space. 
The effective capacity would only be applied in a self-park operation and is an older standard which 
is no longer used in most jurisdictions. In addition, the 3rd edition ULI’s Shared Parking does not 
endorse effective supply and states the results of the analysis is the recommended supply. 
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Comment 10: Ride hailing will reduce the parking demand by 30%-40%. Drive-along rate 
assumptions and the impact of ride hailing were included in the Kimley Horn Parking Study. Due to 
the limited connectivity of the site, the drive-alone rate was reduced to 75%. This assumes 1 out of 
4 guests will arrive by ride hailing services. 

Response: The CivTech parking model and resulting parking recommendations did not account for 
ride-hailing and did not apply a ride-hail reduction. In addition, the reviewer has also ignored other 
methods of arrival such as taxi, limo, and shuttles. The 3rd edition of the ULI Shared Parking 
recommend 50% for a for a resort hotel and 59%-69% for a suburban business hotel. By reducing 
the rate to 25% the reviewer has taken a very conservative approach in their model which results in 
an overpredicted parking demand. 

 

Comment 11: The total parking supply available at the resort includes 170 parking spaces, as few 
as 26 and as many as 29 valet spaces, 25 spaces shared from the adjacent Lincoln Medical Center, 
and 30 spaces secured offsite for employees if needed. This results in a total parking supply of 251 
spaces. Ride hailing could also be utilized for employees to increase available parking supply should 
an off-site location not be available. Ride haling assumptions are already include in the drive-alone 
rates and expecting additional reductions due to ride hailing can result in an under counting of parking 
demand. Providing parking through a combination of on-site and off-site parking should eb sufficient 
to meet projected demand. 

Response: Please see the Parking Management Plan provided which provides guidance on the use 
of ride-hailing for employees. As noted earlier by the reviewer, their model reduced the ride hailing 
rate to 25%. The resort can require employees to arrive by different means. This suggests in a 
scenario where employees are not able to park on-site, ride hailing or another arrival method such 
as drop off would be used by 100% of the employees (not 75% as suggested in the model), leaving 
more spaces available on-site for use by guests (to be parked by valet).  

 

Additional Comment from Planning Commision: Discuss how a large event with 200 attendees 
will be handled. 

Response: Please refer to the guidance provided in the Parking Management Plan as summarized 
following.  

The Smoketree Resort indicates a parking need of 84 spaces to support the event space should all of 
the attendees be arriving from off-site and not staying at the resort. The number of parking spaces 
required during the event is largely dependent on the number of hotel rooms occupied along with 
the number of people attending the event that are also staying within the resort (occupying one of 
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the available rooms). The 2009 Federal Highway Administration (FHWA) National Household 
Transportation Survey (NHTS) suggests an average vehicle occupancy of 2.2 persons for social trips. 
According to the 2017 FHWA NHTS, the average light vehicle occupancy in 2017 remained 
unchanged. The FHWA Operations Publication Managing Travel for Special Planned Special Events 
suggests a range of 2.2 to 2.8 persons per vehicle; the variance in the range would depend on local 
factors. Utilizing 84 spaces as required by the Town Guidelines for the event space with no internal 
capture and accommodating a 200-person event in the same space would yield a vehicle occupancy 
of 2.38 persons per vehicle, which is conservatively in line the FHWA and NHTS suggestions. 
Both Table 5 and Table 6 provide guidance on when operations must be moved from self-park to 
valet only, and when additional accommodations must also be provided. Resort operators know in 
advance how many attendees will be at the event, the time of the event, and how many rooms are 
occupied by the attendees of the event. These tables will allow the operator to facilitate parking 
under most parking scenarios.  

 

Thank you for reviewing the provided information. Please feel free to call me should you have any 
questions or wish additional documentation. 

Respectfully, 

CivTech 

 

Dawn Cartier, P.E., PTOE 
President 
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MEMORANDUM
To: Paul Mood, Town Engineer

Paradise Valley, AZ

From: Kim Carroll, P.E., PTOE
Sr. Traffic Engineer
Kimley-Horn and Associates, Inc.

Date: July 13, 2020

Subject: Parking Study for Smoketree Resort – Paradise Valley, AZ

INTRODUCTION
The purpose of this study is to project peak parking demands of the site upon completion based on industry-standard data
adjusted to localized conditions and Urban Land Institute (ULI) Shared Parking methodologies, accounting for the multiple
land uses and for the ability to share parking throughout the day. Kimley-Horn utilized the Urban Land Institute, Shared
Parking Model, Version 1.1, released March 2020.  The site is expected to park itself, meaning all parking demands
generated by its uses will park on-site. This memorandum provides a summary of conclusions, methodology used to make
these conclusions, detailed parking demand calculations, as well as a discussion of other considerations.

*Outdoor lawn and pavilion evaluated as meeting/banquet space for the hotel.

Table 1: Proposed Land Use Densities

CivTech Land Use CivTech Density (USF) KH Land Use KH Density (GSF)

Hotel Key 122 Keys

Hotel (Key) 122 Keys

Hotel – Executive Office 250 SF
Hotel – HR/Accounting Office 250 SF

Hotel – Sales Office 250 SF
Hotel – Front Desk 250 SF
Hotel – Misc. Office 250 SF

Hotel – Lobby 1,800 SF
Hotel – Valet/Bag + Bell 600 SF
Hotel – Housekeeping 2,300 SF

Hotel - Pavilion 4,000 SF
Hotel –

Meeting/Banquet*
6,000 SFHotel – Event Lawn 4,200 SF

Hotel – Missing Meeting Space 1,800 SF

Fitness 2,000 SF Health Club 2,000 SF

Stand-Alone Food and Beverage -
Restaurant

2,100 SF Family Restaurant 3,200 SF

Guest Oriented Retail/Coffee -
Restaurant

500 SF Retail 1,800 SF

Guest Oriented Retail/Coffee - Retail 2000 SF Supermarket 4,000 SF



Page 2

kimley-horn.com 7740 North 16th Street, Suite 300, Phoenix, Arizona 85020 602-906-1122

METHODOLOGY
There are two fundamental components of the parking demand model used for this analysis: first is the determination of
parking ratios to be applied to generate parking demand estimates, second is the shared parking methodology.

Parking Ratio Determination
Parking demand is typically calculated separately for each land use within a development. Table  2 shows the parking
requirements for each land use in the proposed resort as required by Paradise Valley special use permit parking
requirements. Based on localized zoning requirements, the minimum number of parking spaces are shown in Table 2.

Table 2: Paradise Valley Special Use Permit Parking Requirements

Land Use Subcategory Density (USF)* Minimum Ratio Minimum Spaces
Supermarket/Grocery N/A 2,000 SF ** 3 .33 spaces/1,000 SF 7

Restaurant – Stand alone N/A 2,100 SF** 20 spaces/1,000 SF 42
Retail N/A 500 SF** 20 spaces/1,000 SF 10

Hotel
Hotel, Units 122 Units 1.20 Spaces/Key 147

Hotel Meeting/Banquet 6,000 SF 20 spaces/1,000 SF 120
Health Club N/A 2,000 SF 3 .33 spaces/1,000 SF 7

Total 333

*Special Use Permit Parking Requirements use Usable Square Footage (USF) as the density unit. | **USF Density reported by CivTech.

The Paradise Valley zoning requires a minimum of 333 parking spaces for the Smoketree Resort development. This shared
parking analysis goes into a further level of detail to evaluate the actual conditions of parking on the site where the uses
share parking throughout the day. This shared parking analysis uses the ULI’s suggested parking ratios as a baseline for
determining the projected parking demand. The baseline ratios for hotel, restaurant, and event space were adjusted to
reflect the localized minimum parking requirements. Table3 provides the base parking ratios used to develop the parking
demands for the proposed development.

Land use types were selected to best reflect the nature of the proposed development.

· The hotel land use was modeled as a leisure/resort hotel rather than Downtown or Airport hotel types, which helps to
reflect the intended boutique nature of the hotel. Hotel demand was projected using the number of keys.  Hotel
event/meeting space was projected using the GSF.

· Hotel missing meeting space was identified on the site plan and calculated in the ULI model.
· Supermarket/Grocery was selected as the land use type for the proposed market rather than the discount

stores/superstores. As a specialty market, this proposed land use may attract trips external to the site resulting in
additional parking demand.

· Fitness and health club land use varies in the ITE to ULI model but are essentially the same land use.  The internal
capture of the health club is 90% to model as hotel-oriented fitness center.

· Guest Oriented Retail/Coffee shown in the site plan has two different spaces for market and coffee.  These land uses
were evaluated separately because they will generate demand at different rates.

Table 3: ULI Base Parking Ratios

Land Use
Weekday Weekend

Visitor/Customer Employee Visitor/Customer Employee
Supermarket/Grocery 4.00 spaces/1,000 SF 0.75 spaces/1,000 SF 4.00 spaces/1,000 SF 0.75 spaces/1,000 SF

Restaurant 17.00 spaces/1,000 SF 3.00 spaces/1,000 SF 17.00 spaces/1,000 SF 3.00 spaces/1,000 SF
Retail 2.90 spaces/1,000 SF 0.70 spaces/1,000 SF 3.20 spaces/1,000 SF 0.80 spaces/1,000 SF
Hotel 1.00 spaces/Key 0.2 spaces/Key 1.00 spaces/Key 0.2 spaces/Key

Hotel Meeting /
Banquet

25.19 spaces/1,000 SF 1.76 spaces/1,000 SF 15.19 spaces/1,000 SF 1.76 spaces/1,000 SF

Health Club 6.60 spaces/1,000 SF 0.40 spaces/1,000 SF 5.50 spaces/1,000 SF 0.25 spaces/1,000 SF
*Base parking ratios were adjusted to reflect localized minimum parking requirements.
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Shared Parking Methodologies
The ULI Shared Parking Model is a tool used to determine cumulative parking demand for developments with multiple land
uses. The model considers that while each land use generates demand for a certain number of parking spaces, these parking
demands fluctuate hour-by-hour, day-by-day, and month-by-month. Because individual land uses may not experience peak
parking demand at the same time, the model seeks to share parking between these land uses to minimize the amount of
space and resources devoted to parking. Additionally, the ULI Shared Parking Model allows for non-vehicular mode (trips
such as walking, biking, transit, and rideshare) and non-captive ratio (trips between land uses internal to the site, between
office and restaurant for instance) adjustments to be made for mixed-use developments to account for trips generated by
the site that don’t require parking.

Mode and Non-Captive Adjustments
Given the location of the proposed development and surrounding land uses, the site is expected to yield few commutes by
foot, bike and transit. The Smoketree Resort is located approximately 15 miles from the Phoenix Sky Harbor International
airport and would require a 20-minute drive/rideshare ride. It is anticipated that most mode adjustments will occur due to
customers and employees utilizing ride-share services such as Lyft and Uber. The proposed development includes a variety
of land uses that are intended to serve the hotel population. Therefore, the parking demand will be reduced by those who
are parking once and frequenting multiple locations.  This is referred to as a non-captive adjustment. Table4 lists the
assumptions used regarding the percent of trips discounted (reduced) due to non-vehicular modes and non-captive
(movement between uses on-site) interactions. These assumptions reduce overall parking demand and are applied to the
base parking ratios to create an adjusted rate.

Table 4: Mode Adjustments and Non-Captive Adjustments
Mode Adjustment

(% trips reduced from parking demand)
Non-Captive Adjustment

(% trips reduced from parking demand)

Land Use
Weekday Weekend Weekday Weekend

Day Night Day Night Day Night Day Night

Supermarket/Grocery, Visitors 0% 0% 0% 0% -25% -25% -25% -25%
Supermarket/Grocery, Employees 0% 0% 0% 0% 0% 0% 0% 0%

Restaurant, Visitors 0% 0% 0% 0% -25% -25% -25% -25%
Restaurant, Employees 0% 0% 0% 0% 0% 0% 0% 0%

Retail, Visitors 0% 0% 0% 0% -25% -25% -25% -25%
Retail, Employees -10% -10% -10% -10% 0% 0% 0% 0%

Hotel Visitors -25% -25% -25% -25% 0% 0% 0% 0%
Hotel Employees -10% -10% -10% -10% 0% 0% 0% 0%

Hotel Meetings / Banquet -25% -25% -25% -25% -25% -25% -25% -25%
Hotel Restaurant/

Meeting Employees
-10% -10% -10% -10% 0% 0% 0% 0%

Health Club, Visitors 0% 0% 0% 0% -90% -100% -90% -100%
Health Club, Employees 0% 0% 0% 0% 0% 0% 0% 0%



Page 4

kimley-horn.com 7740 North 16th Street, Suite 300, Phoenix, Arizona 85020 602-906-1122

PROJECTED PARKING DEMAND

Projected parking demand is based on the land uses detailed in Table 1, base parking ratios detailed in Table 3, and the
mode adjustments and non-captive ratio detailed in Table 4. When factoring the sharing of a common parking supply across
land uses, the site is expected to generate a maximum of 226 parking spaces during its weekday peak at 5 PM in March and
184 parking spaces during its weekend peak at 12 PM in March. This shared parking methodology yields a 41% and 43%
reduction in parking, respectively. Parking rates, assumptions, and resulting calculations are shown in Table5.

Table 5: Phase 2 Parking Demand Summary
Average Month: March

Weekday (5 PM) Weekend (12 PM)

Land Use Quantity
Base
Rate

Mode
Adj.

Non-
Captive

Ratio

Adj.
Rate

Est.
Parking
Demand

Base
Rate

Mode
Adj.

Non-
Captive

Ratio

Adj.
Rate

Est.
Parking
Demand

Retail, Visitors
1,800 SF

2.90 1.00 1.00 2.90 4 3.20 1.00 1.00 3.20 4
Retail, Employees 0.70 0.90 1.00 0.63 1 0.80 0.90 1.00 0.72 1

Supermarket/Grocer
y, Visitor

4,000 SF
4.00 1.00 0.75 3.00 11 4.00 1.00 0.75 3.00 11

Supermarket/Grocer
y, Employee

0.75 1.00 1.00 0.75 3 0.75 1.00 1.00 0.75 3

Family Restaurant,
Visitor

2,100 SF
17.00 1.00 0.75 12.75 30 17.00 1.00 0.75 12.75 40

Family Restaurant,
Employee

3.00 1.00 1.00 3.00 10 3.00 1.00 1.00 3.00 10

Hotel, Visitor 122
Keys

1.00 0.75 1.00 0.75 73 1.00 0.75 1.00 0.75 59
Hotel, Employee 0.20 0.90 1.00 0.18 15 0.20 0.90 1.00 0.18 22
Hotel Meeting /
Banquet, Visitors

6,000 SF
20.27 0.75 0.75 11.40 69 10.27 0.75 0.75 5.78 23

Hotel Restaurant /
Meeting, Employees

1.51 0.90 1.00 1.36 9 1.51 0.90 1.00 1.36 9

Health Club Visitors
2,000 SF

6.60 1.00 0.10 0.66 - 5.50 1.00 0.10 0.55 -
Health Club
Employees

0.40 1.00 1.00 0.40 1 0.25 1.00 1.00 0.25 -

Customer/Guest 187 Customer/Guest 138
Employee 39 Employee 46

Total 226 Total 184
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Based on  the  site  plan,  169  spaces  are  available  on  site.  An  additional  23  spaces  are  projected  to  be  available  with  the
proposed valet plan for a total supply 192 spaces*.  As seen in Figure 1 the projected weekday peak parking demand exceeds
the projected supply.  The projected weekend peak parking demand exceeds the projected supply of 169 spaces. The
addition of 23 projected valet parking spaces results in 192 parking spaces that would accommodate weekend peak parking
demand, see Figure 2.

Figure 1. Projected Weekday Peak Parking Demand

Figure 2. Projected Weekend Peak Parking Demand

*Based on the latest CivTech report and site plan, the parking supply appears to be 169 spaces plus 23 valet spaces. As
previously commented, confirmation is still necessary on the parking supply as well as consistency across the report, site
plan, and valet plan are needed.
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CivTech Parking Study, 05/22/2020
Statements/Assumptions

KH Feedback & ULI Model Assumptions
July 2020

1 Statement: The review indicates that Walker
Parking's calculations result in slightly less parking
demand than shown herein.

Feedback: The Walker Consultants review does
not provide a peak projected parking demand.
This review evaluates the methodology of CivTech
but does not independently project parking
demand for the site.

2 Assumption - Table 1: Land uses evaluate
usable/net square footage (SF)

ULI Model: The industry best practice is to
calculate parking demand based on Gross Square
(GSF) Footage. This methodology addresses
demand generated by visitors as well as
employees.

See Table 1 of the Kimley-Horn Parking Study
Memo.

2 Assumptions - Table 1: Land uses do not include
1,800 SF of meeting space

Feedback: This is a repeat comment/statement.

ULI Model:  Land uses were placed into categories
based on the updated ULI Model and reflect all
land use densities, including an 1,800 SF of
meeting space and gross square footage.

See Table 1 of the Kimley-Horn Parking Study
Memo.

3 Assumptions - Table 3: Internal capture
reductions assume that 50% of restaurant stand-
alone demand comes from the hotel, however,
this restaurant is considered to be a stand-alone
establishment that is outward facing to the public.

ULI Model: The internal capture ratio for 

restaurant stand-alone was reduced to 25% to 

better reflect the independent nature of this 

stand-alone land use.

See Table 4 of the Kimley-Horn Parking Study 
Memo.

3 Assumptions - Table 3: Internal capture
reductions assume that 60% of restaurant guest-
oriented demand comes from the hotel.

Feedback: This is a repeat comment/statement. 
Based on the site plan, the Guest-Oriented 

restaurant (Site Plan Reference I) is an outward 

facing restaurant/coffee shop.

ULI Model:  The internal capture ratio was 

reduced to 25% to better reflect demand that 
comes from off-site customers.

Page 1 7/2/2020
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CivTech Parking Study, 05/22/2020
Statements/Assumptions

KH Feedback & ULI Model Assumptions
July 2020

3 Assumptions - Table 3: Internal capture
reductions assume that 50% of  the parking
demand for the event lawn, pavilion, and meeting
rooms will come from the hotel.

ULI Model: Because the event lawn and Pavilion 

are assumed to host both internal and external 
events, the internal capture for this land use was 

reduced to 25%. Events such as weddings will 
attract parking demand from people who are not 
staying on-site.

3 Assumptions - Table 3: Internal capture
reductions assume that: 65% of  the parking
demand for retail: guest-oriented will come from
the hotel.

Feedback: This is a repeat comments/statement. 
Based on the site plan, the Guest-Oriented retail 
(Site Plan Reference H) is a market that is outward 

facing.

ULI Model:  The internal capture was reduced to 

25% to reflect the demand from off-site 

customers.
4 Assumptions - Table 4: The Land Use densities

provided in the study
Feedback: This is a repeat comment/statement.
The land use densities provided by CivTech do not
reflect the total land uses on the site plan, which
results in an under counting of spaces. The SUP
Guidelines reflects the local requirements of
usable square footage.

6 Assumptions - Table 6: Operating at a potential 3
space surplus or full capacity is acceptable under
valet operations

Feedback: Parking facilities that operate above
effective capacity result in searching for parking.
Effective capacity is typically set at 85% - 95% of
the total supply.

6 Assumption - Parking Trends - Drive in Rate: Ride
hailing will reduce the parking demand by 30% -
40%.

Feedback: Drive-alone rate assumptions and the
impact of ride hailing were included in the Kimley-
Horn Parking Study.

ULI Model:  Due to the limited connectivity of the
site, the drive-alone rate was reduced to 75%.
This assumes 1 our of 4 guest will arrive by a ride
hailing service.

7 Statement - The total parking supply available at
the Smoketree Resort includes 170 parking
spaces, as few as 26 to as many as 29 valet
spaces, 25 spaces shared from the adjacent
Lincoln Medical Center and 30 spaces secured
offsite for employees if needed. This results in a
total parking supply of 251 spaces. Ride hailing
could also be utilized for employees to increase
available parking supply should and offsite
location not be available.

Feedback: This is a repeat comments/statement.

Ride hailing assumptions are already included in
the drive-alone rates and expecting additional
reductions due to ride hailing can result in an
under counting of parking demand. Providing
parking through a combination of on-site and off-
site parking should be sufficient to meet projected
demand.

Page 2 7/2/2020





Smoketree Resort- Paradise Valley, AZ – Parking Study 
May 22, 2020 

Page 2 of 8 

PROPOSED DEVELOPMENT  
The proposed project will consist of a resort hotel with 122 dedicated resort hotel rooms. The 
122 dedicated hotel rooms will be considered “hotel keys” under the Special Use Permit. The 
resort hotel also includes a stand-alone retail, market, restaurant, and coffee shop. The resorts 
hotel will include fitness and event/meeting amenities within the primary resort building. The 
proposed development land uses and quantities are summarized within Table 1.  The proposed 
project will provide 170 traditional parking spaces. An exhibit illustrating the provided parking is 
provided in Attachment A. 

When necessary, the resort will operate using a valet only scenario which provides up to 199 
parking spaces including the area in front of the garbage dumpsters. The analysis will consider 
a minimum of 196 valet spaces with as many as 199 valet spaces with the potential to park in 
front of the dumpsters. 

Table 1: Proposed Land Uses and Quantities 

(1) SUP Land Use Quantities 

Si. Hotel Key 122 Keys 
vi Executive Office 250 SF 
vi HR/Accounting Office 250 SF 
vi Sales Office 250 SF 

(3) Front Desk 250 SF 
vi Misc Office 250 SF 

Lobby 1,800 SF 
iv. (2) Pavilion 4,000 SF 
iv. (2) Event Lawn 4,200 SF 

(3) Valet/Bag+Bell 600 SF 
(3) Housekeeping 2,300 SF 

iii. (4) Stand-Alone Food and Beverage – Restaurant (6) 2,100 SF
iii. (4) Guest Oriented Retail/Coffee – Restaurant (7) 500 SF
v. (5) Guest Oriented Retail/Coffee – Retail (8) 2,000 SF
vi. Fitness 2,000 SF 

(1) See Table 2 for category description. 
(2) Pavilion not used simultaneously with the Event Lawn due to parking supply limitations; therefore, 
the land use with the higher SF was used within the analysis. 
(3) Areas considered back of house were not included in the parking generation. 
(4) Restaurant seating area square footage excluding storage, kitchen, restrooms, etc. 
(5) Usable area square footage of retail space. 
(6) The gross square footage for the Stand-Alone Food and Beverage – Restaurant is 3,200 square 
feet.  
(7) The gross square footage for the Guest Oriented Retail/Coffee – Restaurant is 1,800 square feet. 
(8) The gross square footage for the Guest Oriented Retail/Coffee – Retail is 4,000 square feet. 
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PARADISE VALLEY PARKING REQUIREMENTS  
The Town of Paradise Valley provides parking ratios in their Special Use Permit Guidelines. 
Table 2 summarizes the parking ratio requirements for each component of a resort hotel.   

Table 2: Parking Requirements per the Town SUP Guidelines 

SUP Category Parking Requirement 
i. Each Hotel Key 1.2 spaces 
iii. Restaurant 1 space per 50 SF of net dining area 

iv. Meeting Rooms/Auditoriums/Group Assembly 1 space per two seats of public area 
(assumed to be 50 square feet) 

v. Retail 1 space per 300 SF of net sales area 

vi. Office/Service Establishment/ 
Spa/Fitness/Sales Establishments 

1 space per 300 SF of net occupied 
space 

INTERNAL CAPTURE – PARKING UTILIZATION 
The determination of parking requirements for a resort should also consider the utilization of 
many uses within the resort by the same patron staying in the resort. To consider this, parking 
required for each use is prorated by assigning a percentage indicating the overlap from guests 
already staying within the resort (“on-site demand”) vs. drawing new trips (vehicles) from 
outside the resort (“off-site demand”). All parking for guest rooms and employees were 
determined to be completely “off-site”. Parking generated by all other uses was assumed to be 
used by patrons already staying at the resort (“on-site”) and non-Resort occupants (“off-site”). 
Therefore, percentages were applied to these uses to account for the “on-site” occupants who 
will already be parked as part of the resort guest room rate. This occurrence is known as 
internal capture. Table 3 summarizes the internal capture reduction for each use based on 
conversation with the developer about the resort operation and internal capture rates applied at 
other resorts within the Town. As requested by the Town, the internal capture percentages 
applied at other resorts within the Town are summarized in Attachment B.  

Table 3: Internal Capture Reduction 

SUP Category Internal Capture Reduction 
i. Guest Unit 0% 
ii. Restaurant: Stand-Alone 50% 
iii. Restaurant: Guest Oriented 60% 
iv. *Meeting Rooms 50% 
v. Retail: Guest Oriented 65% 

vi-a. Office/Service Area-Employee 0% 
vi-b. Office/Service Area-Public 100% 
vi-c. Office/Service Area-Fitness 90% 
* Pavilion not used simultaneously with the Event Lawn; therefore, the land use with the 
higher SF was used within the analysis. 

The internal capture percentages are based on the operation of the Smoketree resort shown in 
Table 3 above and are supported by internal capture percentages applied to previous approved 
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resorts in the Paradise Valley area.  A detailed summary of the parking demand based on the 
requirements within the Town’s Special Use Permit Guidelines and the applied internal capture 
for each use is shown in the Attachment C.  Table 4 summarizes the parking demand per 
land use. 

Table 4: Parking Demand Summary per Town of PV SUP Guidelines 

Category 

Parking 
Demand 
without 
Internal 
Capture 

Reduction 

Internal Capture 
Reduction 

Percentages 

Parking 
Demand with 

Internal 
Capture 

Reduction 

Parking 
Demand with 

Internal 
Capture 

Reduction 
Rounded Up (1) 

Resort Keys 147.00 0% 146.40 147 
Resort Employee 

Office 5.00 0% 4.15 5 

Resort 
Meeting/Banquet 

Space (2) 
84.00 50% 42.00 42 

Resort Food & 
Beverage  

(Stand-Alone) 
42.00 50%  21.00 21 

Resort Food & 
Beverage  

(Guest Oriented) 
10.00 60%  4.00 4 

Resort Fitness 7.00 90% 0.67 1 
Resort Retail 7.00 65% 2.33 3 

TOTAL 302 - - 223 
(1) Each calculated value should be rounded up to a full parking space because there cannot be part of a 

required space for a vehicle to park. 
(2) Pavilion not used simultaneously with the Event Lawn; therefore, the land use with the higher SF was used 

within the analysis. 

Per Paradise Valley’s SUP Guidelines and applied reductions, the proposed Smoketree resort has 
a total parking demand of 223 parking spaces before consideration of shared parking by time of 
day.   A shared parking analysis evaluating the hourly parking demand on a weekday and a 
weekend day has been conducted and is described in the following section.   

SHARED PARKING ANALYSIS 
For projects with a variety of land uses, the parking demand for each land use would peak at 
different hours.  Therefore, the actual number of spaces needed at a given hour is less than 
cumulative parking demand.  Shared Parking Urban Land Institute [ULI] states, “Shared parking 
is defined as a parking space that can be used to serve two or more individual land uses 
without conflict or encroachment. The opportunity to implement shared parking is the result of 
two conditions: 

 Variations in the peak accumulation of parked vehicles as the result of different activity
patterns of adjacent or nearby land uses (by hour, by day, by season)
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 Relationships among land use activities that result in people’s attraction to two or more
land uses on a single auto trip to a given area or development”

Parking hourly percentages have been established for the weekday and weekend for the 
different land uses within the proposed Smoketree Resort.  ITE Parking Generation manual is 
the primary source for the hourly percentages. Hourly percentages from ITE Parking 
Generation, 5th Edition were utilized when available.  The sources utilized for the hourly 
percentages in the shared parking model are summarized in Table 5. 

Table 5: Hourly Percentages utilized for the Shared Parking Model 

Land Use Source for Hourly Percentages 

Resort Guest Rooms 
Averaged hourly percentages are from ITE Parking Generation, 5th 
Edition for ITE Code 310 (Hotel, Suburban) & ITE Code 330 (Resort 
Hotel). 

Resort Employee/ 
Office 

ITE Parking Generation, 5th Edition ITE Code 710 (Office, Weekday) 
modified to ensure at least 1 available space after typical work hours. 

Stand-Alone 
Restaurant 

Hourly percentages are from ITE Parking Generation, 5th Edition for 
ITE Code 936 (Coffee/Donut Shop without Drive-through Window, 
Weekday). 

Guest Oriented 
Restaurant 

Hourly percentages are from ITE Parking Generation, 5th Edition for 
ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday Family 
Breakfast, lunch, and dinner). 

Guest Oriented 
Retail 

Hourly percentages are from ITE Parking Generation, 5th Edition for 
ITE Code 814 (Variety Store, Weekday). 

Resort 
Meetings/Conference 

ITE Parking Generation, 5th Edition does not provide hourly 
percentages for conference/meeting space. Hourly percentages from 
Urban Land Institute's Shared Parking, 2nd Edition for Hotel 
Conference/Banquet were utilized. 

Resort Fitness Hourly percentages are from ITE Parking Generation, 5th Edition for 
ITE Code 492 (Health/Fitness Club, Weekday). 

Detailed worksheets with the shared parking analyses for the weekday and weekend are 
included as Attachment D.   

To help validate the increased amount of parking available due to valet only operations, a valet 
plan was provided by Epic Valet. The valet plan prepared utilizing the current Smoketree Resort 
site plan showing 170 parking spaces indicates the ability to park 193 spaces excluding the 6 
ADA spaces. The valet plan is provided in Attachment E. 

During the peak demand, the resort will operate in a valet only scenario which provides as few 
as 196 and as many as 199 parking spaces. Per the analysis, the peak parking demand on a 
weekday is estimated to be 196 spaces at 9:00 AM, resulting in a surplus of 3 parking spaces.  
The peak parking demand on the weekend is estimated to be 199 spaces at 9:00 PM, resulting 
in full utilization of parking.  The shared parking results are summarized within Table 6. 

While the current plan indicates there will be as few as 196 and as many as 199 parking spaces 
available when operating in a valet only mode and which is more than sufficient to meet the 
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resort's needs as validated by the Walker Peer Review, there is also an option to share parking 
with other adjacent uses that may not need parking when the resort reaches its peak demand.  

Table 6: Peak Shared Parking Results 

Scenario Weekday 
Peak Time 

Excess Weekday 
Spaces 

Weekend 
Peak Time 

Excess Weekend 
Spaces 

Non-valet 9:00 AM -26 9:00 PM -29
Valet-only 9:00 AM 3 9:00 PM 0 

HOTEL OCCUPANCY HISTORY 
Data compiled from Smith Research Travel for Paradise Valley hotels include historical 
occupancy rates from 2009 to May 2015. A table with the data is included as Attachment F.  
Per the table, the maximum occupancy occurred in March 2013 and was 92.7%.  March is 
historically the highest month with an average of 86.9% over the 7 years of data. The data also 
include average occupancy rates per the day of week.  February and March are the only months 
that had a day of week average occupancy greater than 90%. In February, it was only on 
Wednesday (91%).  March had average occupancies of 91.6%, 94.0%, and 92.0% on 
Wednesday, Thursday and Saturday respectively. Therefore, the occupancy on the remaining 
days of the year is expected to be less than 90% with a 61% average occupancy during the 
summer months (June through September).  The shared parking analysis is based on 100% 
occupancy, and therefore represents the worst-case scenario.  

PARKING TRENDS – DRIVE IN RATE 
Many travelers to resorts are opting to use ride services such as Uber and Lyft in addition to 
Taxi’s. Ride hailing services have become more predictable and easier to use. As a greater shift 
in personal travel is switching to ride hailing, the need for parking spaces at retail, hotel, and 
other venues is decreasing. While there is no specific rate for the number of travelers which 
choose ride hailing, most resorts suggest that it could be as high as 30-40 percent. Data 
collected at the Biltmore Resort suggests that 40 percent of their patrons arrive via ride hailing 
services. Just over 25 percent of the patrons of the Phoenician Resort arrive via ride hailing 
services. While the long-term trend indicates that fewer patrons will drive and park, opting for 
other ride hailing services, it is difficult to predict the percentage reduction in parking. To be 
conservative, a reduction to the parking rate has not been considered within this study.  
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CONCLUSIONS 
 A peer review of this study was completed by Walker Parking which validated the

parking demand and supply recommendations noted herein.
 The proposed project will consist of a resort hotel with 122 keys (unit), a restaurant in a

stand-alone building and a retail/coffee area in a stand-alone building. The principal
resort hotel building will include fitness and event/meeting amenities.

 The Pavilion will not be used simultaneously with the Event Lawn; therefore, the land
use with the higher SF was used within the analysis.

 170 parking spaces are provided on-site, including ADA required parking spaces.

 A valet plan prepared for the Smoketree Resort site plan showing 170 parking spaces
indicates the ability to park 193 spaces excluding the 6 ADA spaces. This provides as
few as 196 and as many as 199 parking spaces in the valet only scenario with the use of
space in front of the dumpsters if needed.

 Per Paradise Valley’s SUP Guidelines and applied reductions using the internal capture
established with the Town as well as industry standard practices and the shared parking
analysis, the peak parking demand on a weekday is estimated to be 196 spaces at 9:00
AM, resulting in a surplus of 3 parking spaces in the valet only scenario.  The peak
parking demand on the weekend is estimated to be 199 spaces at 9:00 PM, resulting in
full utilization of the parking in the valet only scenario.

 A valet service is required during the peak event to meet the parking demand. The peak
event assumes full occupancy of the hotel. During non-event/non-peak times, the resort
will provide sufficient parking to meet its demand. The hotel will know in advance when
it will be at full occupancy and transition into valet only parking 24 hours before.

 Should a peak event occur, offsite parking for employees could be secured, or ride
hailing for employees could be provided, as a precaution if there is a concern that the
parking demand could exceed the parking supply. This could provide in excess of 30
additional spaces available for guests on-site.

 The total parking supply available at the Smoketree Resort includes 170 parking spaces,
as few as 26 to as many as 29 valet spaces, 25 spaces shared from the adjacent Lincoln
Medical Center and 30 spaces secured offsite for employees if needed. This results in a
total parking supply of 251 spaces. Ride hailing could also be utilized for employees to
increase available parking supply should and offsite location not be available.

 Using a valet only operation to meet peak demand will allow the Smoketree Resort to
respond to the anticipated change in parking rates over time without overbuilding
parking. Parking rates for all uses are declining and are predicted to continue to decline
with rideshare options such at Uber and Lyft.
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 The typical monthly and daily occupancies will not necessitate a 100% valet operation.

 While the long-term trend indicates that fewer patrons will drive and park, opting for
other ride hailing services, it is difficult to predict the percentage reduction in parking
from these users. To be conservative, a reduction to the parking rate for ride hail
services was not considered within this study.

Should you wish to discuss this information further, please contact me at (480) 659-4250. 

Sincerely, 

CivTech 

Dawn D. Cartier, P.E., PTOE 
Project Engineer 

Attachments:  
Attachment A - Site Plan 
Attachment B – Internal Capture 
Attachment C - Parking Demand  
Attachment D - Shared Parking Analysis 
Attachment E - Valet Parking Exhibit 
Attachment F – Comment Responses 
Attachment G – Walker Parking Peer Review of January 2020 Smoketree Resort Parking Study 
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PROGRAM:

A. Pedestrian entry
B. Resort Reception Entry Plaza and Valet
C. Resort Reception and Lobby
D. Pavilion
E. Event Lawn
F. Shade Trellis
G. Restaurant
H. Market
I. Coffee Shop
J. Outdoor Patio
K. Resort Pool
L. Pool Lounge
M. Entry Lounge
N. Resort Suites (guest rooms)
O. Meeting Room
P. Luxury Suites (guest rooms)
Q. Signage
R. Surface Parking
S. Quail Run Road Access Point
T. Garbage Bins
U. Delivery Location
V. Employee Break Area
W. Back of House
AB.  Sight Visibility Triangle - 33’ x 33’
AC. APS Utility Box

RESORT UNITS - 122 KEYS

Main Hotel
1st Level = 42 keys
2nd Level = 45 keys
3rd Level = 15 keys 

 102 keys

Luxury Suites (guest rooms)
4 villas with 3 keys = 12 keys
2 villas with 4 keys =   8 keys

    20 keys

Total Keys = 122 keys

Total Self-Park Spaces  = 170
Dimensions:  9’ x 18’ + 2’ overhang
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PROGRAM:

C. Resort Reception and Lobby
N. Resort Suites (guest rooms)
O. Meeting Room
P. Luxury Suites (guest rooms)
AA.  Balconies
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PROGRAM:
 
N.  Resort Suites (guest rooms)
O.  Meeting Room
X.  Lounge
AA.  Balconies
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ATTACHMENT B – INTERNAL CAPTURE PERCENTAGE DATA 

This summation has been prepared to document the reasoning for internal capture percentages 
presented as part of the Smoketree Resort parking study. Several parking studies for resorts in the 
Town of Paradise Valley have been prepared; many at existing locations where actual data was 
provided. The procedure for internal capture at many of the resorts was a result of negotiation with 
the Town’s Planning Commission which was documented as the approved percentages within each 
of the previous parking studies however, there is not formal documentation of how the percentages 
were developed.  

The Smoketree Resort internal capture percentages represent the likely operations of the hotel once 
it is constructed. While there is not a hotel operator selected, the size and scale of the hotel limit the 
potential operators and suggests a boutique resort can be assumed. Discussions with the developer 
to understand their vision for the resort help guide the research and application of internal capture. 
These internal capture rates are then compared to rates that have been applied at other resorts 
within the Town with similar characteristics to verify if the assumption is reasonable.  

Discussions with the developer and a comparison to other similar resorts suggests that the internal 
restaurant will be less likely to attract non-guests while the external restaurant would be more likely 
to attract non-guests. The rates chosen are similar to Mountain Shadows and provide for more 
utilization by off-site patrons than Ritz Carlton or the Sanctuary. The guest-oriented retail internal 
capture percentage was discussed during a meeting on Monday, January 13th, 2020 with the Town 
of Paradise Valley. Based on the meeting a guest-oriented retail internal capture of 65% has been 
utilized within the TIA and also applied within the parking study. 

The parking study for the Ritz Carlton Resort evaluated 200 hotel keys, 120 villa units, and 151,000 
square feet of retail/restaurant. The percentages applied to the uses were originally determined from 
data provided by Marriott International for their resort at Camelback Inn and a verification by The 
Ritz Carlton Hotel Company, LLC. In subsequent parking evaluations within the Town of Paradise 
Valley, the assumptions have been refined to reflect the character and demographics of a typical 
resort user. 

The parking study for the Mountain Shadows Resort evaluated a hotel with 183 key units, a 
condominium hotel building with 45 owned units, golf course, fitness center, and event/meeting 
space. The internal capture percentages were assumed for this development based upon previous 
studies and operations at other resorts within the Town of Paradise Valley.   

A parking study was prepared for the Sanctuary Resort in February 2012 when they proposed an 
expansion of 20 additional guest rooms and 1,350 SF of spa area. The Sanctuary Resort is slightly 
different from the other resorts in the sense that has a large spa that attracts guests not staying at 
the resort. The internal capture percentages utilized for their February 2012 parking study were 
provided by the Sanctuary, using data from the daily operations of the existing resort. 



Attachment B – Internal Capture Percentage Data 

 

A parking study was prepared for the Hermosa Inn Resort in June 2018. Hermosa Inn is proposing 
to reallocate approved event space with some new construction while not exceeding the existing 
approved square footage. With a 49-room boutique resort hotel, 2,177 square feet of net indoor 
dining area, 3,800 square feet of outdoor patios for the Last Drop Bar and Lon's, 4,424 square feet 
of exclusive use meeting space, and 2,000 square feet of spa. The internal capture percentages 
utilized were based upon their daily operations of the existing resort.  

Please refer the table below summarizing interaction at Smoketree Resort and at other resorts. 

 
Internal Capture Percentages
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Smoketree 50% 60% 65% ‐ 90% 90% 50% 50%
Ritz Carlton 75% 75% ‐ 90% 90% 100% 75% 75%

Mountain Shadows 60% 50% 100% 50% 90% 90% 50% 75%

Sanctuary 75% 75% 60% 75% 60% ‐ 10% 10%
Hermosa Inn 25% 25% ‐ ‐ 90% 90% 75% 75%



18‐0550

SUP CATEGORY Keys/Units

NET 

INTERIOR 

(SF)

Internal 

Capture
(2)

i Guestrooms 1.20 spaces per 1 Unit 122 0%

122

vi‐a Executive Office 1 spaces per 300 SF ‐ 250 0%

vi‐a HR/Accounting Office 1 spaces per 300 SF ‐ 250 0%

vi‐a Sales Office 1 spaces per 300 SF ‐ 250 0%

vi‐a Front Desk 1 spaces per 300 SF ‐ 250 0%
vi‐a Misc Office 1 spaces per 300 SF ‐ 250 0%

0 1,250

vi‐b Lobby 0 spaces per 50 SF ‐ 1,800 100%

0 1,800

iv Pavilion 1 spaces per 50 SF ‐ 4,000 100%

0 4,000

iv Event Lawn ‐ Venue 1 1 spaces per 50 SF ‐ 4,200 50%

0 4,200

Valet/Bag+Bell 0 spaces per 0 SF ‐ 600 0%
Housekeeping 0 spaces per 0 SF ‐ 2,300 0%

0 2,900

iii Restaurant 1 spaces per 50 SF ‐ 2,100 50%

0 2,100

iii Restaurant 1 spaces per 50 SF ‐ 500 60%
v Retail 1 spaces per 300 SF ‐ 2,000 65%

0 2,500

vi‐c Fitness 1 spaces per 300 SF ‐ 2,000 90%

0 2,000

1. Parking Ratios from Table 1 of Town of Paradise Valley Ordinance & Revised rates per ITE Parking Generation

2. Internal Capture Percentages from other similar operating resorts

0.83

Administrative

Total

Lobby/Public Areas
0.00

5.00

0.83

0.83

0.83
0.83

9/5/2019

147.00

Hotel
146.40

Total

Parking Requirement 
(1)

Net Parking Spaces after 

Internal Capture Reduction

Total 21.00

0.00

21.00

Total 0.00

Outdoor Event Space (100% capture rate, since it's used in conjunction with meeting space)

0.00

42.00

Total 0.00

Stand Alone Food and Beverage

0.00

Meeting Space

GRAND TOTAL

2.33

Guest Oriented Retail/Coffee

4.00

Fitness
0.67

Total 1.00

223

Total 7.00

Back of House

Total 42.00

Total 0.00

Attachment C - Parking Requirements



18‐0550
PEAK USE SHARED PARKING CALCULATIONS‐WEEKDAY 

Parking Demand 223

Time of Day
% of 
Peak

# of 
Spaces

% of 
Peak

# of 
Spaces

% of 
Peak

# of 
Spaces

% of 
Peak

# of 
Spaces

% of 
Peak

# of 
Spaces

% of 
Peak

# of 
Spaces

% of 
Peak

# of 
Spaces

PEAK 
Parking 
Demand 

6:00 AM 81% 119.07 11% 0.55 1% 0.04 10% 2.10 0% 0.00 0% 0.00 0% 0.00 122 170 48 199 77
7:00 AM 82% 120.54 13% 0.65 73% 2.92 25% 5.25 4% 0.12 0% 0.00 0% 0.00 130 170 41 199 70
8:00 AM 89% 130.83 48% 2.40 100% 4.00 68% 14.28 20% 0.60 30% 12.60 0% 0.00 165 170 5 199 34
9:00 AM 100% 147.00 88% 4.40 63% 2.52 72% 15.12 53% 1.59 60% 25.20 20% 0.20 196 170 ‐26 199 3
10:00 AM 97% 142.59 100% 5.00 57% 2.28 77% 16.17 55% 1.65 60% 25.20 62% 0.62 194 170 ‐24 199 5
11:00 AM 91% 133.77 100% 5.00 42% 1.68 83% 17.43 56% 1.68 60% 25.20 55% 0.55 185 170 ‐15 199 14
12:00 PM 86% 126.42 85% 4.25 39% 1.56 100% 21.00 67% 2.01 65% 27.30 44% 0.44 183 170 ‐13 199 16
1:00 PM 81% 119.07 84% 4.20 27% 1.08 91% 19.11 69% 2.07 65% 27.30 41% 0.41 173 170 ‐3 199 26
2:00 PM 83% 122.01 93% 4.65 27% 1.08 56% 11.76 80% 2.40 65% 27.30 36% 0.36 170 170 0 199 29
3:00 PM 79% 116.13 94% 4.70 27% 1.08 42% 8.82 67% 2.01 65% 27.30 41% 0.41 161 170 10 199 39
4:00 PM 81% 119.07 85% 4.25 27% 1.08 42% 8.82 68% 2.04 65% 27.30 69% 0.69 163 170 7 199 36
5:00 PM 75% 110.25 56% 2.80 27% 1.08 64% 13.44 100% 3.00 65% 27.30 96% 0.96 159 170 11 199 40
6:00 PM 73% 107.31 20% 1.00 27% 1.08 87% 18.27 87% 2.61 100% 42.00 100% 1.00 173 170 ‐3 199 26
7:00 PM 75% 110.25 11% 0.55 27% 1.08 79% 16.59 48% 1.44 100% 42.00 85% 0.85 173 170 ‐3 199 26
8:00 PM 87% 127.89 11% 0.55 27% 1.08 65% 13.65 37% 1.11 100% 42.00 50% 0.50 187 170 ‐17 199 12
9:00 PM 90% 132.30 11% 0.55 27% 1.08 42% 8.82 29% 0.87 100% 42.00 0% 0.00 186 170 ‐16 199 13

10:00 PM 95% 139.65 11% 0.55 10% 0.40 21% 4.41 10% 0.30 50% 21.00 0% 0.00 166 170 4 199 33
11:00 PM 96% 141.12 11% 0.55 1% 0.04 21% 4.41 0% 0.00 0% 0.00 0% 0.00 146 170 24 199 53

MIDNIGHT 95% 139.65 11% 0.55 1% 0.04 10% 2.10 0% 0.00 0% 0.00 0% 0.00 142 170 28 199 57
196.00 ‐26.00 3.00

1. Averaged hourly percentages are from ITE Parking Generation, 5th Edition for ITE Code 310 (Hotel, Suburban) & ITE Code 330 (Resort Hotel) .
2. ITE Parking Generation, 5th Edition ITE Code 710 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are from ITE Parking Generation, 5th Edition  for ITE Code 936 (Coffee/Donut Shop without Drive-through Window, Weekday)
4. Hourly percentages are from ITE Parking Generation, 5th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekday Family Breakfast, lunch, and dinner)
5. Hourly percentages are from ITE Parking Generation, 5th Edition for ITE Code 814 (Variety Store,Weekday)
6.

7.

ITE Parking Generation, 5th Edition does not provide hourly percentages for conference/meeting space. Hourly percentages from Urban Land Institute's Shared Parking, 2nd Edition 
for Hotel Conference/Banquet were utilized.

Guest 
Oriented 
Retail (5)

3.005.00

Hotel Fitness(7)

1.00147.00

Hourly percentages are from ITE Parking Generation, 5th Edition  for ITE Code 492 (Health/Fitness Club, Weekday).

Administrative (2)

Parking 
available 
at full 

occupancy 
and peak 
events 

with Valet 
(196 

Spaces 
Based on 
EpicValet)

Parking 
Surplus/   
Shortage 
with Valet 
for Emp at 

full 
occupancy 
with Valet

Land Use
Hotel Guest 
Rooms(1)

Guest 
Oriented 

Restaurant(3)
Stand Alone 
Restaurant (4)

Event Space 
(Wedding 

Lawn & Event 
Deck)(6)

4.00 Parking 
available at 

full 
occupancy 
and peak 
events (no 

valet)

Parking 
Surplus/   

Shortage at 
full 

occupancy 
(no valet)

NET 
Parking 
Demand 

21.00 42.00



18‐0550
PEAK USE SHARED PARKING CALCULATIONS‐WEEKEND 

Parking Demand 223

Time of Day
% of 
Peak

# of 
Spaces

% of 
Peak

# of 
Spaces

% of 
Peak

# of 
Spaces

% of 
Peak

# of 
Spaces

% of 
Peak

# of 
Spaces

% of 
Peak

# of 
Spaces

% of 
Peak

# of 
Spaces

PEAK 
Parking 
Demand 

6:00 AM 60% 88.20 11% 0.55 1% 0.04 15% 3.15 0% 0.00 0% 0.00 0% 0.00 92 170 78 199 107
7:00 AM 60% 88.20 13% 0.65 100% 4.00 28% 5.88 4% 0.12 30% 12.60 0% 0.00 112 170 59 199 88
8:00 AM 68% 99.96 48% 2.40 90% 3.60 52% 10.92 20% 0.60 60% 25.20 80% 0.80 144 170 27 199 56
9:00 AM 70% 102.90 88% 4.40 80% 3.20 75% 15.75 53% 1.59 60% 25.20 100% 1.00 154 170 16 199 45

10:00 AM 68% 99.96 100% 5.00 65% 2.60 91% 19.11 55% 1.65 60% 25.20 100% 1.00 155 170 15 199 44
11:00 AM 69% 101.43 100% 5.00 62% 2.48 100% 21.00 56% 1.68 65% 27.30 97% 0.97 160 170 10 199 39
12:00 PM 69% 101.43 85% 4.25 40% 1.60 90% 18.90 67% 2.01 65% 27.30 79% 0.79 156 170 14 199 43
1:00 PM 64% 94.08 84% 4.20 32% 1.28 80% 16.80 69% 2.07 65% 27.30 81% 0.81 147 170 23 199 52
2:00 PM 59% 86.73 93% 4.65 32% 1.28 67% 14.07 80% 2.40 65% 27.30 73% 0.73 137 170 33 199 62
3:00 PM 57% 83.79 94% 4.70 32% 1.28 45% 9.45 67% 2.01 65% 27.30 71% 0.71 129 170 41 199 70
4:00 PM 61% 89.67 85% 4.25 32% 1.28 39% 8.19 68% 2.04 65% 27.30 70% 0.70 134 170 37 199 66
5:00 PM 63% 92.61 56% 2.80 32% 1.28 40% 8.40 100% 3.00 100% 42.00 65% 0.65 151 170 19 199 48
6:00 PM 73% 107.31 20% 1.00 32% 1.28 40% 8.40 87% 2.61 100% 42.00 62% 0.62 163 170 7 199 36
7:00 PM 86% 126.42 11% 0.55 32% 1.28 58% 12.18 48% 1.44 100% 42.00 30% 0.30 184 170 ‐14 199 15
8:00 PM 96% 141.12 11% 0.55 32% 1.28 40% 8.40 37% 1.11 100% 42.00 0% 0.00 195 170 ‐25 199 5
9:00 PM 100% 147.00 11% 0.55 32% 1.28 35% 7.35 29% 0.87 100% 42.00 0% 0.00 199 170 ‐29 199 0
10:00 PM 96% 141.12 11% 0.55 32% 1.28 33% 6.93 10% 0.30 50% 21.00 0% 0.00 171 170 ‐1 199 28
11:00 PM 88% 129.36 11% 0.55 1% 0.04 15% 3.15 0% 0.00 0% 0.00 0% 0.00 133 170 37 199 66

MIDNIGHT 79% 116.13 11% 0.55 1% 0.04 15% 3.15 0% 0.00 0% 0.00 0% 0.00 120 170 50 199 79
199.00 ‐29.00 0.00

1. Averaged hourly percentages are from ITE Parking Generation, 5th Edition for ITE Code 310 (Hotel, Suburban) & ITE Code 330 (Resort Hotel) .
2. ITE Parking Generation, 5th Edition ITE Code 710 (Office, Weekday) modified to ensure at least 1 available space after typical work hours.

3. Hourly percentages are from ITE Parking Generation, 5th Edition  for ITE Code 936 (Coffee/Donut Shop without Drive-through Window, Weekend)
4. Hourly percentages are from ITE Parking Generation, 5th Edition  for ITE Code 932 (High-Turnover Sit-Down Restaurant, Weekend Family Breakfast, lunch, and dinner)

5. Hourly percentages are from ITE Parking Generation, 5th Edition for ITE Code 814 (Variety Store,Weekday because there is no Weekend)
6.

7.

ITE Parking Generation, 5th Edition does not provide hourly percentages for conference/meeting space. Hourly percentages from Urban Land Institute's Shared Parking, 2nd Edition 
for Hotel Conference/Banquet were utilized.

Parking 
available 
at full 

occupancy 
and peak 
events 

with Valet 
(196 

Spaces 
Based on 
EpicValet)

Parking 
Surplus/   
Shortage 
with Valet 
for Emp at 

full 
occupancy 
with Valet

3.00 Parking 
available at 

full 
occupancy 
and peak 
events (no 

valet)

Parking 
Surplus/   
Shortage 
at full 

occupancy 
(no valet)

NET 
Parking 
Demand 

4.00

Hourly percentages are from ITE Parking Generation, 5th Edition  for ITE Code 492 (Health/Fitness Club, Weekend).

Land Use
Hotel Guest 
Rooms(1)

Guest 
Oriented 

Restaurant(3)
Stand Alone 
Restaurant (4)

Event Space 
(Wedding Lawn 
& Event Deck)(6)

Guest 
Oriented 
Retail (5)Administrative (2)

147.00 42.0021.005.00
Hotel Fitness(7)

1.00
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JANUARY 13, 2020 MEETING COMMENT – PARKING COMPARISON AT ADJACENT RESORTS IN
PARADISE VALLEY  

A comparison of parking provided at other Resorts within the Town of Paradise Valley was required 
during a meeting with Town of Staff on January 13, 2020. The results of this analysis are provided 
in the table below. Parking at resorts within Paradise Valley vary widely and some were calculated 
using standards which were in effect prior to the Town’s 2005 SUP Guidelines. The results of the 
comparison show that the parking calculated for Smoketree exceeds the Renaissance Scottsdale 
Resort and Scottsdale Plaza.  

The Smoketree Resort has some different characteristics than other resorts can offer based on its 
location. Smoketree is immediately adjacent to commercial uses and is walking distance to several 
restaurants. It is also walking distance to the new Ritz Carlton Resort that is being constructed 
adjacent to the Smoketree Resort across Lincoln Drive. With these location characteristics, Smoketree 
may justify a lower rate with more guests utilizing alternative modes and walking to the near by 
commercial, restaurant, and resort uses.  

Comparison of Parking Provided at Town Resorts 

Resort 
Size 

(Acres) 
Guest 
Units Other Facilities 

Parking 
Provided 

Spaces 
per Key 

Hermosa Inn 6.4 35 Restaurant & Meeting Space 111 3.17 

Sanctuary 53 125 Restaurant, Meeting Space, 
Spa, & Tennis Courts 369 2.95 

Camelback Inn 117 453 Restaurant, Conference, & 
Spa 1157 2.55 

Ritz Carlton 
(Proposed) 110 225 

Restaurant, 
Ballroom/Banquet, & Meeting 

Space 
480 2.13 

Montelucia 28 293 Retail & Restaurant 610 2.08 
Doubletree 

Paradise Valley 20 378 Retail, Restaurant, Ballroom, 
& Meeting Space 

559 on-site 
45 off-site 1.60 

Smoketree 
Resort 5 122 Event/Meeting space, 

Restaurant, & Retail 170 1.39 

Renaissance 
Scottsdale Resort 22.75 171 Restaurant, Meeting/Banquet, 

& Tennis Courts 230 1.35 

Scottsdale Plaza 36.5 404 
Restaurant, 

Ballroom/Banquet, & Meeting 
Space 

403 1.00 

Average for 
Other Resorts 46.7 234 - 448 1.91 

Attachment X - Historical Occupancy Rates 



CivTech, Inc. Review Comments & Responses Smoke Tree Resort Parking Study
4th Submittal 

Disposition Codes:   (1) Will Comply     (2) Will Evaluate     (3) Delete Comment     (4) Defer to Consultant/Owner
Reviewer Name, Agency: Paul Mood, Town of Paradise Valley

Item Review Comment (Code) & Response

a. Provide written responses to Kimley Horn comments dated 
February 7, 2020.

Written responses to Kimley Horn comments dated February 7, 2020 can be found below.

b. Reorganize “Comparison of Parking Provided at Town Resorts” 
Table from high to low and insert the Smoke Tree Resort Spaces 
per Key quantity in the appropriate row.

The comparison of parking provided at “Comparison of Parking Provided at Town Resorts” Table has 
been reorganized from highest to lowest with Smoketree in the appropriate location. This is provided 
as a separate attachment from the Parking Study.

c. Add “Coffee Shop” to Proposed Development section of the cover 
letter.

 Coffee shop has been added to the Proposed Development section of the cover letter.

d. Table 1 – Proposed Land Use Quantities: Confirm square foot 
assumptions for resort uses with developer. These square foot 
quantities should be consistent throughout all SUP documents. All 
Provide table showing proposed land use, quantities, parking 
requirement and total parking required.

The square footage for the Smoketree project uses have been confirmed with the developer. 

e. Table 4: Show required parking, percent reduction for internal 
capture rates in table.

The percent reduction for internal capture rates are shown in Table 3 and applied in Table 4 within 
the parking study. They can also be seen in the parking calculation provided in the Appendix.

f. Table 5: is the Market and Coffee Shop included in this table? The market is refereed to as guest oriented retail and the coffee shop is refereed to as guest oriented 
restaurant.

g. Internal Capture – Parking Utilization: Clarify statement that “All 
parking for guestrooms and employees were determined to be 
completely off-site. Parking generated by all other uses was 
assumed to be used by Resort occupants (on-site) and none-
Resort occupants (off-site).

The internal capture section has been discussed more clearly. It states "The determination of parking 
requirements for a resort should also consider the utilization of many uses within the resort by the 
same patron staying in the resort. To consider this, parking required for each use is prorated by 
assigning a percentage indicating the overlap from guests already staying within the resort (“on-site 
demand”) vs. drawing new trips (vehicles) from non-guests (“off-site demand”). All parking for guest 
rooms and employees were determined to be completely “off-site demand” meaning that there was 
no internal capture reduction taken. Parking generated by all other uses was assumed to be used by 
Resort occupants (“on-site demand”) and non-Resort occupants (“off-site demand”). Therefore, 
overlap percentages were applied to these uses to account for the “on-site” occupants who will 
already be parked as part of the resort guest room rate.

Town of Paradise Valley
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h. The last paragraph on page 5 of 7 states that” there is also an 

option to share parking with other adjacent uses that may not 
need parking when the resort reaches its peak demand”. Please 
provide more information on proposed shared parking location 
and peak demand times when the shared parking may be subject 
to contract directly concrete contract directly with him or without 
utilized.

25 spaces have been secured with the adjacent Lincoln Medical Center on an as-needed basis. Peak 
times are typically related to events which tend to occur on nights and weekends (as noted in the 
guidance provided by both ITE and ULI). As noted in both Walker Parking Review and the CivTech 
Parking Study, there is sufficient parking without the need for supplemental spaces through a shared 
parking agreement. 

i. Table 4: Show required parking, percent reduction for internal 
capture rates in table.

Addressed in comment e.

j. Valet Plan: Show drive isle widths. Plan does not show isle widths 
to maintain 24’.

Fire drive aisle is now depicted in the valet plan.

k. Valet Plan: The 5 valet parking spaces near the northeast corner 
of the property may be in conflict with the shared entrance/drive 
isle needed for the Lincoln Medical Center.

Fire drive aisle at the shared access is now depicted in the valet plan. The 5 valet parking spaces 
near the northeast corner of the property do not conflict with the 24' fire drive aisle.

1. The included site plan provides 163 traditional parking spaces. 
The report utilizes 170 traditional parking spaces in the analysis. 
Which number is correct?

The most recent site plan obtained by CivTech indicates 170 traditional parking spaces which include 
164 non-ADA spaces and 6 ADA spaces. Both types of spaces are considered to be traditional as long 
as they can be used by a personal vehicles without being impeded by other vehicles requiring special 
coordination such as valet and tandem. While valet parking and tandem parking increase the parking 
yield, they are considered to be non-traditional within the definition of this report. 

2. Per previous review comments, please show how fire access is 
maintained with the valet parking exhibit. Provide a typical section 
or dimension that shows that the 24-foot fire lane/emergency 
access is provided between the 13 parallel spots and standard 
parking stalls/landscape median. Please show how 8 additional 
spaces can be provided at the resort reception entry plaza while 
maintaining an appropriate turning path for fire.

The 24' drive aisle is not impleaded by the valet parking.

 Kimley-Horn Comments
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3. Attachment B shows the meeting space internal interaction 

assumption. However, the meeting rooms are not included in the 
parking calculation. Please include the meeting rooms in the 
parking calculations.

In the site plan there are areas designated 'O' within the lobby and labeled as meeting. This/these 
area(s) are not intended to facilitate formal meetings and are open space that will not be available to 
anyone other than guests. Other event areas are within the Smoketree PUD; Smoketree will propose 
a stipulation that the meeting space (Event Lawn and Pavilion) will never be used at the same time. 
To be conservative, the larger of the two meeting spaces was used to calculate the parking required 
and the other was 100% internally captured.

4. Document how internal capture rates versus external utilization 
rates were determined for the event space, standalone restaurant, 
coffee shop, and retail market facilities.

This was determined by discussing the operations of the resort with Smoketree and applying the 
appropriate factors. The table presented in the comment responses has been attached to the report 
with a discussion about each use and the type of activity anticipated and what the developer 
envisions as the end use or user to help document how these rates were applied.  A peer review of 
this study completed by Walker Parking (and using information published in conjunction with Kimley 
Horn) further validates the results of the anticipated parking demand.

o Observations:
· The parking requirement prior to taking reductions and without 
considering meeting rooms is 302 parking spaces, which would be 
a 44% parking reduction request. Refer to attached calculation 
based on information provided within the Parking Study for 
reference.

This is correct and as can be seen by using the ratio of parking spaces to the number of rooms as 
used in the table ranking other resorts in the Town, this would result in a large overage of parking 
spaces at 2.48 spaces per room. This would put Smoketree at the top of the table with one of the 
largest ratio's and yet a resort with one of the smallest amounts of meeting space. The same over 
parking results were noted when preparing the Mountain Shadows Resort parking analysis with OZ 
Architects. That is when the methodology that is now applied was developed with a previous Planning 
Commissioner. The Town had prepared their own parking rates within the SUP Guidelines using the 
largest rations obtained from surrounding area agencies. This methodology was given much 
consideration as the Town, Developer and CivTech evaluated various options. After the time spent 
evaluating a methodology that would allow the SUP Guidelines to stay in place, this same type of 
calculation was used for the other area resorts as they redeveloped. A peer review of this study 
completed by Walker Parking (and using information published in conjunction with Kimley Horn) 
further validates the results of the anticipated parking demand.

· The Comparison of Parking Provided at Town Resorts table that 
was included with the comment responses indicates that the 
proposed parking provided is well below the average of parking 
provided at other resorts within the Town. The table is attached 
for reference.

Yes, and because of the lower parking availability, the Smoketree resort is not able to utilize one of 
their event areas simultaneously with their meeting space. This type of restriction HAS NOT been 
applied at any other resort in the Town. The restriction of the event space allows the parking supply 
to meet the parking demand noted in the study without requiring the utilization of off site parking or 
overflow parking.
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5. Use the current edition of ITE Parking Generation. ITE Parking 

Generation 4th Edition was used within the Parking Study. Please 
use ITE Parking Generation 5th Edition, which was published in 
January 2019.

The ITE Parking Generation 5th Edition is now used in the Parking Study.

6. It appears that the internal capture percentages for guest-
oriented restaurant and standalone restaurant were switched in 
the Appendix B summary and Attachment C. Table 3, within the 
study, provides different percentages. Please update for 
consistency and confirm the correct percentages were utilized in 
the analysis.

This has been revised.

7. Per previous Parking Study review comment regarding the shared 
parking calculations, please provide data to support the hourly 
percentages for administrative employees. Hotel employees 
generally hold office positions consistently throughout the day.

The ITE Parking Generation, 5th Edition ITE Code 710 (Office, Weekday) was utilized and modified 
where data was not given to ensure at least 1 available space after typical work hours. 

8. Page 7 of the Parking Study talked about potential off-site parking 
for employees that would provide in excess of 30 additional 
spaces available for guests on-site. Is an agreement in place for 
off-site parking?

30 spaces could be procured for employees if needed. Because employees could be transported via 
bus or van, the proximity to the resort is not critical. If these spaces are ever needed (both the 
CivTech and Walker parking studies suggest they will not be needed, this is instead addressing 
questions that have arisen through comments to the study), and cannot be procured, Smoketree 
Resort could use ride hailing services to provide transportation to their employees without creating 
parking demand.
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April 23, 2020 
 
 
Mr. Taylor Robinson 
Project Manager 
Geneva Holdings, LLC 
3620 East Campbell Avenue, Suite B 
Phoenix, AZ 85018 
 
 
Re: Parking Study Peer Review 
 Parking Study for SmokeTree Resort – Paradise Valley, AZ 
 
 
Dear Mr. Robinson:  
 
Walker Consultants has completed a review of CivTech’s Parking Study for SmokeTree Resort – Paradise Valley, 
AZ dated January 20, 2020 in support of the proposed renovation of the SmokeTree Resort located at 7101 East 
Lincoln Drive in Paradise Valley, Arizona (hereafter referred to as the “Resort” or the “Project”). 
 
Based on Walker’s review of the January 2020 Parking Study, review of the proposed uses at the renovated 
SmokeTree Resort, and work with and experience in preparing parking needs analyses for hotels of all types 
across the county, it is our opinion that the proposed striped parking supply of 170 parking spaces, and stacked 
parking supply of 196 spaces, are projected to exceed the Resort’s parking needs.  
 
At the behest of the Town of Paradise Valley’s (the “Town”) third-party reviewer, Kimley-Horn and Associates, 
the analysis was prepared using the Institute of Traffic Engineers (ITE) Parking Generation publication. This is an 
acceptable methodology to determine potential parking needs for the Project, though not the industry standard 
methodology for parking needs analysis, which would be to utilize the Urban Land Institute’s (ULI) Shared 
Parking publication and Shared Parking Model. This analysis relies on data from the Institute of Transportation 
Engineer’s Parking Generation publication for parking generation rates and time of day factors, which is typically 
viewed as an acceptable backup data source if data is not available in Shared Parking. Again, the method utilized 
is still considered a valid method to use within the analysis. 
 
The parking analysis utilizes several assumptions that can be construed as conservative, thus overstating parking 
needs for the Resort, including the following: 
 

• No mode choice reductions were taken within the analysis for the resort hotel rooms or 
meeting/banquet/event facilities. Referred to as “on-site demand” in this analysis (or “drive ratio” in 
Shared Parking), it reflects users arriving via different modes than a single occupancy vehicle. As stated 
in the analysis, no reduction from a 100% drive ratio was taken. The recommended drive ratio in Shared 
Parking is 59% on weekdays and 69% on weekends for suburban business hotels and 50% for resort 
hotels, before accounting for additional drive ratio reductions attributable to the use of ride-hailing 
services (Uber, Lyft, et. al.) in certain markets. Similarly, the recommended drive ratio for hotel 
meeting/banquet/event facilities is 68% before accounting for further reductions that may be 
attributable to the use of ride hailing. 

5350 S. Roslyn Street, Suite 220 
Greenwood Village, CO  80111 

 
32108 N. 132nd Avenue 

Peoria, AZ 85383 
 

303.694.6622 
503.720.4486 

walkerconsultants.com 
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• Providing analysis of hotel employee parking demand separately from the hotel rooms, utilizing office 
parking generation ratios. The data reported in ITE’s Parking Generation for hotels includes parking 
demand from all user groups including hotel employees, meaning the calculation of a separate 
employee parking demand number is a double counting of employee parking generation.  

• There is no resort in the Town that provides a similar breakdown of uses which renders that 
comparative data inapplicable when looking at the needs of the SmokeTree Resort.  
In general, other resorts in the area have many more hotel rooms, and a greater amount of ancillary 
activities such as meeting/banquet room space, day spas, and recreational opportunities such as tennis  
courts. 

• ITE’s Parking Generation publication was utilized instead of ULI’s Shared Parking Model. The 3rd 
Edition of the Urban Land Institute’s Shared Parking publication and 3rd Edition Shared Parking Model 
was released in February 2020. The new publication, whose main author is Mary Smith of Walker 
Consultants and the new shared parking model workbook, which was developed by Kimley-Horn and 
Associates, Inc. with input and final testing by Walker Consultants, represents the latest data and 
parking planning practices endorsed by leaders throughout the parking industry. Adopted by cities 
throughout the U.S., and codified in zoning ordinances as an accepted practice, shared parking is 
endorsed by the Urban Land Institute (ULI), the American Planning Association (APA), the National 
Parking Association (NPA), and International Council of Shopping Centers (ICSC), as an acceptable 
method of parking planning and management. 

 
Within the new Shared Parking publication there is an extensive discussion of hotel land use, and its 
ancillary uses, including: 

o Discussion of changes to meeting/banquet/event parking ratios, since newer data showed that 
too much parking was being recommended for these uses. 

o Discussion of the impacts of Transportation Network Companies (TNC’s), such as Uber and Lyft, 
on hotel parking demand in particular. The impact of TNCs has been a reduction in parking 
demand at hotels which is expected to continue and intensify with greater acceptance of TNCs 
and also the eventual introduction of autonomous vehicles.  

o In the 3rd Edition of the Shared Parking Model, the hotel restaurant and hotel meeting/banquet 
uses have had their base ratios split into employee and patron ratios for greater clarity.  

 
Again, the ITE Parking Generation publication method used for the parking analysis is valid. After Walker 
reviewed that methodology and analysis results, we input the proposed program data for the SmokeTree Resort 
into the 3rd Edition Shared Parking model as a comparison - utilizing conservative assumptions such as classifying 
the hotel as a suburban business hotel instead of a resort hotel, and taking no additional drive ratio reduction 
for TNCs and no drive ratio reduction for employees.  The recommended parking supply for the SmokeTree 
Resort in this scenario is 170 parking spaces, which is in line with the proposed parking supply before the added 
capacity of valet stacking is accounted for.  
 
Walker researched United States Census Journey to Work data for the area around the SmokeTree Resort. The 
drive ratio, when driving alone and carpooling is combined is 91%, indicating that a small drive ratio reduction 
for employee parking needs would be justified, though this was not taken in the comparison model Walker 
created. The project site has a walk score of 58 (somewhat walkable) and a bike score of 58 (somewhat 
bikeable). There are nearby retail and fine dining opportunities well within acceptable walking distance to the 
SmokeTree Resort, which is additional justification for drive ratio reduction for the hotel rooms as guests can 
arrive without a vehicle and still enjoy nearby shopping, dining, and recreational opportunities. 
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Based on our review of the January 2020 Parking Study, we have determined that the methods and information 
utilized for the parking analysis followed generally accepted industry practices and if anything, presented a 
conservative analysis of the parking needs for the SmokeTree Resort.  
 
The proposed parking supply meets and potentially exceeds the parking supply recommended using best 
practice espoused by ITE and the ULI, the most current and accepted methodologies for determining a 
recommended parking supply. 
 
Walker also reviewed the operational recommendations contained within the Parking Study. Following are our 
comments on the review of these recommendations: 
 
 

Review of Operational Recommendations from Parking Study: 
 

• Walker reviewed the valet plan prepared by Epic Valet and agree that the information and 
recommendations provided within the valet plan are acceptable based on the plans provided. 

• The proposed use of valet during peak periods is a standard parking industry practice in environments 
where parking can be somewhat constrained. The use of parking offsite for valet vehicles– in this case at 
the adjacent Lincoln Medical Center- allows for guest and visitor parking to be accommodated, while 
allowing for valet parking within close proximity to the resort. As the need for these additional parking 
spaces is not constant and will only occur during some peak periods, it would be considered best 
practice to pursue an agreement with Lincoln Medical Center allowing for the use of their parking spaces 
on evenings and weekends/holidays only on an as needed basis. Activating the valet on this as needed 
basis, based on information from hotel occupancy trends and upcoming events,  is common practice and 
using the spaces only during certain peak periods/events, and paying for that as needed use, is an 
operationally and financially sound practice that is in line with parking industry best practices.  

• Securing off-site parking for employees during peak events is also a common parking industry practice 
that could help with parking demand during peak periods.  

• Walker agrees with the recommendation that the Pavilion should not be used simultaneously with the 
Event Lawn for events based on the potential parking demand caused by use of two event venues at the 
same time. This type of recommendation – only using a certain amount of event space at a time as a 
means to manage parking demand- is a recommendation that Walker has provided to, as well as seen in 
use by, our clients. 

• As stated in the previous section, we believe that not including TNC usage within the model provides for 
a conservative approach in relation to potential parking needs. 

 
In addition to the above recommendations that are already contained within the Parking Study, the following 
recommendations could also be considered. However, even without the following recommendations, Walker 
believes that the projected parking supply is adequate to meet the Project’s needs. 
 

Further Potential Operational Recommendations: 
 
Potential Operations Recommendations: 

• Incorporate communications to  guests regarding alternative modes of transportation available to and 
from the airport and available during their stay at the resort. In an effort reduce the use of vehicles and 
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the need for parking, communicate with guests their alternative transportation options to and from the 
airport and for local destinations, including: TNC’s shuttles, taxis, town car services, public bus service, 
and any shuttle service the Resort might offer (if applicable).  Additionally, providing information on 
shared bicycle programs and location of bike lanes as well as walkability with suggested routes may help 
alleviate some of the need for guest parking.  

• The type of communications stated above should also be provided to event attendees as a means to 
reduce the potential need for parking for events. 

 
In an effort to assure the Town that the Project can adequately meet their parking needs, the following 
monitoring recommendations could be considered: 
 
Potential Monitoring Recommendations: 

• As a means to help assure the Town that the planned parking supply is indeed sufficient to cover the 
Resort’s operational needs, the Resort could submit to the Town a monitoring report, prepared by a 
qualified professional, after the first and second year following the certificate of occupancy for the 
building. During the first two years following the certificate of occupancy for the building, the Resort 
could track parking-related complaints, and evaluate parking including the needs for event parking, valet 
parking, and use of parking at Lincoln Medical Center. 

 

• To ensure parking is indeed sufficient for the first two years, based on the results of the monitoring 
reports, the Town and the resort could work in partnership to modify the parking plan as needed.  

 
 

Conclusion: 
 
Based on our review of the January 2020 Parking Study, we have determined that the materials were prepared 
in a professional manner and following applicable standards of care. The proposed parking supply is projected to 
exceed the Project’s parking needs based on both ITE and ULI methodologies and standards. The operational 
recommendations provided within the report are sound and follow industry best practices. The additional 
potential recommendations provided could be considered by the SmokeTree Resort but are not necessary to 
meet the parking needs stated in the report.  
 
We appreciate the opportunity to work with you on the SmokeTree Resort Peer Review Project. Please let us 
know if you have any questions or comments.  
 
Sincerely, 
 
WALKER CONSULTANTS 
         
       

 
  
 
Sue Thompson        Jeff Weckstein 
Consultant        Consultant  
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EXECUTIVE SUMMARY  

This report documents a traffic impact analysis performed for the proposed Smoke Tree 
Resort south of Lincoln Road between Mockingbird Lane and Scottsdale Road in the 
Town of Paradise Valley. The proposed development will consist of maximum of 102 
standard hotel rooms, 6 resort villas, 4 of which will have 3 keys each and the remaining 
2 will have 4 keys each for a total of 20 keys. Additionally, the Smoke Tree Resort will 
provide a 3,200 square foot quality restaurant, which will be open to the public as well 
as resort guests, a coffee shop, a market, an event space and other hotel amenities for 
guests to utilize.   

In this study, two scenarios were analyzed at the request of the Town of Paradise 
Valley. The first scenario, Scenario 1, analyzes Smoke Tree Resort with a single 
shared, full movement access with Lincoln Medical Center along Lincoln Drive as well 
as a full movement access on Quail Run Road. The second scenario, Scenario 2, 
analyzes Smoke Tree Resort with its own exclusive, right in/right out access along 
Lincoln Drive as well as a full movement access on Quail Run Road. 

CivTech, Inc. has been retained by Beus Gilbert PLLC to perform the traffic impact 
analysis for the proposed redevelopment. The purpose of this assessment is to address 
the traffic and transportation impacts of the proposed development on the surrounding 
streets and intersections.  

The following conclusions have been documented in this study. 

General 

• The proposed development is anticipated to generate approximately 754 external 
weekday daily trips, with 51 external trips occurring in the AM peak hour and 77 
external trips occurring in the PM peak hour. 

Existing Conditions 

• The results of the existing conditions analysis indicates that all intersections 
currently operate at an overall acceptable level of service (LOS D or better). The 
following intersections include one or more approaches which currently operate 
with poor levels of service.   

o The intersection of Mockingbird Lane and Lincoln Drive currently 
operates with poor levels of service on the northbound and southbound 
approaches during both the AM and PM peak hours. Due to the actuated 
coordinated nature of this signal, if a vehicle does not approach the 
northbound or southbound approach of the intersection, this phase will be 
skipped and the green time will be added to the eastbound and westbound 
green times. The northbound and southbound approaches of this 
intersection experience minimal traffic volumes during both the AM and 
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PM peak hours, meaning that when they do approach the intersection, 
they must wait until the cycle starts again in order to pass through the 
intersection. If more vehicles utilize the intersection, this delay should 
decrease because the northbound and southbound green times will be 
utilized during more cycles throughout the peak hours. This will increase 
the delay on the eastbound and westbound approaches, however, these 
approaches are currently operating with maximum delays of 6.1 seconds 
per vehicle and 10.5 seconds per vehicle respectively, so increasing these 
delays will not adversely impact levels of service. 

o The intersection of Scottsdale Road and Lincoln Drive currently 
experiences delay on the eastbound and westbound approaches during 
both the AM and PM peak hours. During the AM peak hour, it is 
recommended that the eastbound green time be extended from 30 
seconds to 33 seconds and the westbound green time be extended from 
13 seconds to 17 seconds. This mitigation measure is anticipated to 
decrease the eastbound delay from 56.3 seconds per vehicle to 53.9 
seconds per vehicle. The westbound approach remains unchanged, in 
order to mitigate this delay, the initial green time could be changed to 
allow for more vehicles to pass through the intersection without the light 
changing from green to yellow.  

 During the PM peak hour, it is recommended that the eastbound 
phase be extended from 30 seconds to 33 seconds and the 
westbound phase be increased from 13 seconds to 21 seconds. 
With these mitigation measures applied, it is expected that the 
eastbound delay will decrease from 57.3 seconds per vehicle to 
54.2 seconds per vehicle and the westbound delay will decrease 
from 70.1 seconds per vehicle to 63.0 seconds per vehicle.   

Opening Year 2021  

• The results of the Scenario 1 and 2 2021 peak hour analysis summarized in 
Table 6 indicates that all intersections currently operate at an overall acceptable 
level of service (LOS D or better) with the exception of Mockingbird Lane/Lincoln 
Drive and Scottsdale Road/Lincoln Drive.  

o The intersection of Mockingbird Lane and Lincoln Drive is expected to 
operate with poor levels of service on the northbound and southbound 
approaches during both the AM and PM peak hours for opening year 
2021. Due to the actuated coordinated nature of this signal, if a vehicle 
does not approach the northbound or southbound approach of the 
intersection, this phase will be skipped and the green time will be added to 
the eastbound and westbound green times. The northbound and 
southbound approaches of this intersection experience minimal traffic 
volumes during both the AM and PM peak hours, meaning that when they 
do approach the intersection, they must wait until the cycle starts again in 
order to pass through the intersection. If more vehicles utilize the 
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intersection, this delay should decrease because the northbound and 
southbound green times will be utilized during more cycles throughout the 
peak hours. This will increase the delay on the eastbound and westbound 
approaches, however, these approaches are currently operating with 
maximum delays of 11.0 seconds per vehicle and 1.3 seconds per vehicle 
respectively, so increasing these delays will not adversely impact levels of 
service. 

o The intersection of Scottsdale Road and Lincoln Drive is expected to 
experience delay on the eastbound and westbound approaches during 
both the AM and PM peak hours of the opening year 2021. During the AM 
peak hour, it is recommended that the eastbound green time be extended 
from 30 seconds to 33 seconds and the westbound green time be 
extended from 13 seconds to 16 seconds. With these mitigation measures 
applied, it is expected that the eastbound delay would decrease from 56.8 
seconds per vehicle to 53.9 seconds per vehicle and the westbound delay 
would decrease from 60.2 seconds per vehicle to 57.2 seconds per 
vehicle.  

 During the PM peak hour, it is recommended that the eastbound 
phase be increased from 30 seconds to 34 seconds and the 
westbound phase be increased from 13 seconds to 17 seconds. 
With these mitigation measures applied, it is anticipated that the 
eastbound delay will decrease from 59.4 seconds per vehicle to 
54.2 seconds per vehicle and the westbound delay will decrease 
from 72.6 seconds per vehicle to 58.6 seconds per vehicle, which is 
almost an acceptable level of service. 

Horizon year 2026 

• The results of the Scenario 1 and 2 2026 peak hour analysis summarized in 
Table 7 indicates that all intersections currently operate at an overall acceptable 
level of service (LOS D or better) with the exception of Mockingbird Lane/Lincoln 
Drive and Scottsdale Road/Lincoln Drive.   

o The intersection of Mockingbird Lane and Lincoln Drive is expected to 
operate with poor levels of service on the northbound and southbound 
approaches during both the AM and PM peak hours for horizon year 2026. 
Due to the actuated coordinated nature of this signal, if a vehicle does not 
approach the northbound or southbound approach of the intersection, this 
phase will be skipped and the green time will be added to the eastbound 
and westbound green times. The northbound and southbound approaches 
of this intersection experience minimal traffic volumes during both the AM 
and PM peak hours, meaning that when they do approach the 
intersection, they must wait until the cycle starts again in order to pass 
through the intersection. If more vehicles utilize the intersection, this delay 
should decrease because the northbound and southbound green times 
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will be utilized during more cycles throughout the peak hours. This will 
increase the delay on the eastbound and westbound approaches, 
however, these approaches are currently operating with maximum delays 
of 12.7 seconds per vehicle and 1.8 seconds per vehicle respectively, so 
increasing these delays will not adversely impact levels of service.  

o The intersection of Scottsdale Road and Lincoln Drive is expected to 
experience delay on the southbound, eastbound and westbound 
approaches during both the AM and PM peak hours of the horizon year 
2026. During both the AM and PM peak hours, it is recommended that the 
eastbound and westbound phasing change from split to protected 
phasing. During the AM peak hour, this mitigation measure should reduce 
the eastbound delay from 55.7 seconds per vehicle to 51.0 seconds per 
vehicle and reduce the westbound delay from 57.4 seconds per vehicle to 
54.7 seconds per vehicle. During the PM peak hour, this mitigation 
measure should reduce the southbound approach delay from 70.7 
seconds per vehicle to 53.3 seconds per vehicle. The westbound 
approach delay is anticipated to remain the same, however, the delay on 
the westbound approach is anticipated to be 59.3 seconds per vehicle, 
which is very close to the threshold for an acceptable level of service, 55 
seconds per vehicle. 

Queue Storage and Sight Distance 

• According to the CivTech study done for the Ritz Carlton, the newly signalized 
intersection of Quail Run Road and Lincoln Drive will have eastbound/westbound 
left turn lanes and a westbound right turn lane striped with 150 feet of storage 
each. While 150 feet is being proposed due to the current development 
agreement with Five Star Development for the Ritz Carlton, less is required to 
meet the recommended AASHTO length. The recommended storage lengths are 
provided for horizon year 2026 using the total traffic projections. 

o The westbound left turn lane proposed for Scenario 1 at Smoke Tree 
Access A on Lincoln Drive has previously been discussed the Town of 
Paradise Valley as well as their reviewing consultant. It was decided that a 
maximum of 50 feet with a 60 foot taper could be provided without 
interference with existing turn lanes or surrounding development traffic. 
Scenario 2 will consist of a single right in/right out driveway and will not 
require a westbound left turn lane.  

o For scenario 1, Smoke Tree Resort is requesting full access. Scenario 2 
will consist of a single access to Smoke Tree with right in/right out access 
only. With the exception of the westbound left turn at the Smoke Tree 
driveway on Lincoln Drive, both scenarios require the same amount of 
queue storage.  The Town of Paradise Valley has stated that an 
eastbound right turn deceleration lane is required at the Smoke Tree 
driveway, whether it is shared with the Lincoln Medical Center or not. 
Using AASHTO methodology only 25 feet of storage is required, however, 
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50 feet is the minimum that should be recommended per AASHTO 
standards with a 90 foot taper. After discussions with the Town staff, it 
was decided that a storage length of 100 feet will be provided for the right 
turn deceleration lane, however, if interference with other turn lanes is 
expected with the 100 foot storage length, 75 feet would be an acceptable 
storage length.   

• There are no existing obstructions to sight distance within the project 
intersections or along the included corners of the proposed intersection. 
Adequate site distance must be provided at the intersections to allow safe left 
and right turning movements from the development 

o The developer should ensure that sight visibility is provided at all proposed 
intersections according to the distances and that sight triangles at public 
intersections are maintained according to the Town Code. All vegetation 
and trees should be maintained according to Town of Paradise Valley 
regulations.   
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INTRODUCTION  
This report documents a traffic impact analysis performed for the proposed Smoke Tree 
Resort south of Lincoln Road between Mockingbird Lane and Scottsdale Road in the 
Town of Paradise Valley. The proposed development will consist of maximum of 102 
standard hotel rooms, 6 resort villas, 4 of which will have 3 keys each and the remaining 
2 will have 4 keys each for a total of 20 keys. Additionally, the Smoke Tree Resort will 
provide a 3,200 square foot quality restaurant, which will be open to the public as well 
as resort guests, a coffee shop, a market, an event space and other hotel amenities for 
guests to utilize.   

Study Requirements 
This study analyzes the traffic impact due to the proposed development on the 
surrounding street network. The study will be prepared in conformance with the Town of 
Paradise Valley’s Traffic Impact Analysis (TIA) Criteria and Traffic Impact Statement 
(TIS) Criteria, May 2015. The specific objectives of the study are: 

♦ To determine whether the planned street system in the vicinity of the site is 
adequate to accommodate the increased traffic that results from the proposed 
development.  

♦ To recommend additional street improvements or traffic control devices, where 
necessary, and to mitigate the additional site-generated traffic 

Study Area 
This study is classified as a Category 1 TIA meaning the study area is defined as all 
signalized and major unsignalized intersections within a ¼ -mile radius of the site. The 
following study area intersections have been evaluated:  

• Mockingbird Lane & Lincoln Drive 

• Quail Run Road & Lincoln Drive 

• Smoke Tree Driveway West & Lincoln Drive 

• Smoke Tree Driveway East & Lincoln Drive 

• Medical Office Driveway West & Lincoln Drive 

• Medical Office Driveway East & Lincoln Drive 

• Apartment Driveway & Lincoln Drive 

• AJ’s Driveway & Lincoln Drive 

• Scottsdale Road & Lincoln Drive 

Horizon Years 
Per the study requirements, a Category 1 Traffic Impact and Mitigation Analysis is 
required. Analysis will be conducted on the current conditions, the opening year and 
opening plus five years.  

For purposes of this study, the development will be assumed fully built out by 2021. 
Therefore, the analysis years to be analyzed for this study include opening year 2021 
and horizon year 2026. A location map of the study area is provided in Figure 1. 



Figure 1: Vicinity Map
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EXISTING CONDITIONS 

SURROUNDING LAND USE 
The surrounding area includes various land uses. Directly north of the site, on the north 
side of Lincoln Drive, is the site for the new Ritz Carlton luxury hotel. Bordering the site 
to the east is the site for the proposed Lincoln Medical Center expansion. West of the 
site are detached single-family homes. Northeast of the site is the Lincoln Scottsdale, 
multi-family apartment homes. Also within the vicinity of the site are many retail shops 
and restaurants. 

EXISTING ROADWAY NETWORK 
The existing roadway network analyzed in this study includes Mockingbird Lane, Lincoln 
Drive, Quail Run Road and Scottsdale Road.  

Mockingbird Lane is a north-south three-lane road with one lane in each travelling 
direction and a continuous two-way-left-turn lane north of Lincoln Drive, and a two-lane 
road south of Lincoln Drive. Mockingbird Lane begins at the intersection with McDonald 
Road and continues north for approximately 2 miles before terminating at the 
intersection with Northern Avenue. The posted speed limit is 35 miles per hour (mph). 

Lincoln Drive is an east-west four-lane road with two lanes in each travelling direction. 
Within the vicinity of the site, there are raised medians along portions of the road. 
Lincoln Drive begins just east of the State Route 51 freeway and continues east for 
approximately 7 miles before terminating at the intersection with Cattletrack Road, just 
west of the Arizona Canal. The posted speed limit is 40 mph within the vicinity of the 
site.  

Quail Run Road is a north-south two-lane road with one lane in each travelling 
direction. Quail Run Road begins just north of a private property south of the site and 
continues north for approximately 0.15 miles before terminating at the intersection with 
Lincoln Drive. There is no posted speed limit.  

Scottsdale Road is a north-south six-lane road with three lanes in each travelling 
direction within the vicinity of the site. There are broken, raised medians along the 
whole length of road. Scottsdale Road begins at the intersection with Rio Salado 
Parkway and continues north for approximately 18 miles before terminating at the 
intersection with Carefree Highway. The posted speed limit is 45 mph. 

EXISTING INTERSECTION CONFIGURATION 

The intersection of Mockingbird Lane and Lincoln Drive is a four-legged signalized 
intersection with protected left turns on the southbound and westbound approaches. 
The northbound and southbound approaches each have one dedicated left turn lane 
and a shared through and right turn lane. The eastbound and westbound approaches 
each have one dedicated left turn lane, one through lane, and one shared through and 
right turn lane. There are pedestrian crosswalks across all legs of the intersection.  
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The intersection of Quail Run Road and Lincoln Drive is a four-legged, stop-controlled 
intersection with free movements in the east and west directions. The northbound 
approach has one shared left turn/through/right turn lane. The eastbound approach has 
one through lane and one shared through and right turn lane. The westbound approach 
has two through lanes and a break in the median to allow for dedicated left turns. The 
southbound approach is currently a construction access point with one shared left 
turn/through/right turn lane. 

The intersection of Smoke Tree Driveway West and Lincoln Drive is a three-legged, 
stop-controlled “T” intersection with free movements in the east and west directions. 
The northbound approach has one shared left turn and right turn lane. The eastbound 
approach has one through lane and one shared through and right turn lane. The 
westbound approach has two through lanes and a break in the median to allow for 
dedicated left turns.  

The intersection of Smoke Tree Driveway East and Lincoln Drive is a three-legged, 
stop-controlled “T” intersection with free movements in the east and west directions. 
The northbound approach has one shared left turn and right turn lane. The eastbound 
approach has one through lane and one shared through and right turn lane. The 
westbound approach has two through lanes and a break in the median to allow for 
dedicated left turns.  

The intersection of Medical Office Driveway West and Lincoln Drive is a three-
legged, stop-controlled “T” intersection with free movements in the east and west 
directions. The northbound approach has one shared left turn and right turn lane. The 
eastbound approach has one through lane and one shared through and right turn lane. 
The westbound approach has two through lanes and a break in the median to allow for 
dedicated left turns.  

The intersection of Medical Office Driveway East and Lincoln Drive is a three-
legged, stop-controlled “T” intersection with free movements in the east and west 
directions. The northbound approach has one shared left turn and right turn lane. The 
eastbound approach has one through lane and one shared through and right turn lane. 
The westbound approach has two through lanes and a break in the median to allow for 
dedicated left turns.  

The intersection of Apartment Driveway and Lincoln Drive is a four-legged, stop-
controlled intersection with free movements in the east and west directions. The 
southbound approach consists of one dedicated left turn lane and one dedicated right 
turn lane. The eastbound approach consists of a two-way-left turn lane one through lane 
and one shared through and right turn lane. The northbound approach consists of one 
shared left turn and right turn lane. The westbound approach consists of a two-way left 
turn lane, on through lane and one shared through and right turn lane. 

 The intersection of AJ’s Driveway and Lincoln Drive is a four-legged, stop-controlled 
intersection with free movements in the east and west directions. The northbound 
approach has one shared left turn and right turn lane. The eastbound approach has a 
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two-way-left-turn lane, one through lane and one shared through and right turn lane. 
The southbound approach has one dedicated left turn lane and one dedicated right turn 
lane. The westbound approach has a dedicated left turn lane, one through lane and one 
shared through and right turn lane.  

The intersection of Scottsdale Road and Lincoln Drive is a four-legged signalized 
intersection with split phasing on the eastbound and westbound approaches and 
protected left turns on the northbound and southbound approaches. The northbound 
approach has two dedicated left turn lanes, two through lanes and one shared through 
and right turn lane. The westbound approach has one dedicated left turn lane, one 
through lane and one shared through and right turn lane. The southbound approach has 
one dedicated left turn lane, three through lanes and one dedicated right turn lane. The 
eastbound approach has one dedicated left turn lane, one shared left turn and through 
lane and one dedicated right turn lane. There are pedestrian cross walks across all legs 
of the intersection. 

The existing intersection configurations and traffic control is illustrated in Figure 2. 
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Figure 2: Existing Lane Configurations and Traffic Controls
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EXISTING TRAFFIC VOLUMES 

CivTech engaged Field Data Services of Arizona, Inc. to record traffic volumes at nine 
study intersections within the project vicinity. Peak hour volume turning movement 
counts were performed from 7:00-9:00 AM and 4:00-6:00 PM on Thursday, May 31, 
2018. Peak hour turning movement counts were conducted at the following study 
intersections: 

• Mockingbird Lane & Lincoln Drive 

• Quail Run Road & Lincoln Drive 

• Smoke Tree Driveway West & Lincoln Drive 

• Smoke Tree Driveway East & Lincoln Drive 

• Medical Office Driveway West & Lincoln Drive 

• Medical Office Driveway East & Lincoln Drive 

• Apartment Driveway & Lincoln Drive 

• AJ’s Driveway & Lincoln Drive 

• Scottsdale Road & Lincoln Drive 

The Town of Paradise Valley requires that a seasonal adjustment factor be applied to 
existing traffic counts taken outside of typical months. These traffic counts were 
conducted in May, and summer months typically have lower amounts of traffic due to 
school not being in session. The seasonal adjustment factor for the month of May is 
1.01, however since they were conducted on the last day of the month, the adjustment 
factor for the month of June will be used to be more conservative. The seasonal 
adjustment factor for June is 1.03, this was applied to all traffic within the study area. 
Existing 2018 traffic volumes with the seasonal adjustment factor applied are presented 
in Figure 3 for the weekday AM and PM peak hours. Raw traffic volume data obtained 
for this study have been included in Appendix B. 
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EXISTING CAPACITY ANALYSIS 
Peak hour capacity analyses have been conducted for the study intersections based on 
existing intersection configurations and traffic volumes.  All intersections have been 
analyzed using the methodologies presented in the Highway Capacity Manual (HCM), 
Special Report 209, and Updated 2016 and using Synchro software, version 10.0 under 
the HCM 6th edition methodology. 

The concept of level of service (LOS) uses qualitative measures that characterize 
operational conditions within the traffic stream. The individual levels of service are 
described by factors that include speed, travel time, freedom to maneuver, traffic 
interruptions, and comfort and convenience. Six levels of service are defined for each 
type of facility for which analysis procedures are available. They are given letter 
designations A through F, with LOS A representing the best operating conditions and 
LOS F the worst. Each level of service represents a range of operating conditions. 
Levels of service for intersections are defined in terms of delay ranges. Table 1 lists the 
level of service criteria for signalized and unsignalized intersections, respectively. 

Table 1 – Level of Service Criteria 

Level of Service Control Delay (seconds/vehicle) 
Signalized Intersections Unsignalized Intersections 

A ≤ 10 ≤ 10 

B > 10-20 > 10-15 

C > 20-35 > 15-25 

D > 35-55 > 25-35 

E > 55-80 > 35-50 

F > 80 > 50 
Source: Exhibit 19-8, Exhibit 20-2, Exhibit 21-8 and Exhibit 22-8, Highway Capacity Manual 2017 

Synchro 10.0 software calculates the LOS per the HCM 6th edition methodology.  The 
6th edition HCM documents the signalized LOS calculation methodology which takes 
into account lane geometry, traffic volumes and cycle length/phasing to compute LOS. 
Synchro analysis worksheets report individual movement delay/LOS and overall 
delay/LOS for signalized intersections; unsignalized intersection worksheets report the 
worst-case delay/LOS and the average overall intersection delay. Signal timing data for 
the intersection of Mockingbird Lane and Lincoln Drive was provided by the Town of 
Paradise Valley. Timing for the intersection of Scottsdale Road and Lincoln Drive was 
provided by the City of Scottsdale. Results of the existing level of service analyses are 
shown in Table 2 for both AM and PM peak hours. The existing conditions analysis 
worksheets have been included in Appendix C. 
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Table 2 – Existing Peak Hour Levels of Service 

The results of the existing conditions analysis summarized in Table 2 indicates that all 
intersections currently operate at an overall acceptable level of service (LOS D or 
better). The following intersections include one or more approaches which currently 
operate with poor levels of service.   

The intersection of Mockingbird Lane and Lincoln Drive currently operates with poor 
levels of service on the northbound and southbound approaches during both the AM 
and PM peak hours. Due to the actuated coordinated nature of this signal, if a vehicle 
does not approach the northbound or southbound approach of the intersection, this 
phase will be skipped and the green time will be added to the eastbound and 
westbound green times. The northbound and southbound approaches of this 
intersection experience minimal traffic volumes during both the AM and PM peak hours, 
meaning that when they do approach the intersection, they must wait until the cycle 

ID Intersection 
Intersection 

Control 
Approach/ 
Movement 

Existing LOS 
AM (PM) 

 
Mitigated  
AM (PM) 

1 
Mockingbird Lane & Lincoln 

Drive 
Signal 

NB 
SB 
EB 
WB 

E(E) 
E(E) 
A(A) 
B(A) 

[Not 
Mitigated] 

Overall B(B) 

2 
Quail Run Road & Lincoln 

Drive 
2-way stop 

(NB/SB) 

NB Shared 
SB Shared 

EB Left 
WB Left 

B(A) 
B(A) 
A(A) 
A(A) 

[Not 
Mitigated] 

3 
Smoke Tree Driveway West 

& Lincoln Drive 
1-way stop 

(NB) 
NB Shared 

WB Left 
B(B) 
A(A) 

[Not 
Mitigated] 

4 
Smoke Tree Driveway East 

& Lincoln Drive 
1-way stop 

(NB) 
NB Shared 

WB Left 
B(B) 
A(A) 

[Not 
Mitigated] 

5 
Medical Driveway West & 

Lincoln Drive 
1-way stop 

(NB) 
NB Shared 

WB Left 
B(B) 
A(A) 

[Not 
Mitigated] 

6 
Medical Driveway West & 

Lincoln Drive 
1-way stop 

(NB) 
NB Shared 

WB Left 
B(B) 
A(A) 

[Not 
Mitigated] 

7 
Apartment Driveway & 

Lincoln Drive 
2-way stop 

(NB/SB) 

NB Shared 
SB Left 

SB Right 
EB Left 
WB Left 

B(B) 
B(B) 
A(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

8 
AJ’s Driveway & Lincoln 

Drive 
2-way stop 

(NB/SB) 

NB Shared 
SB Left 

SB Right 
EB Left 
WB Left 

B(B) 
B(B) 
A(A) 
A(A) 
A(A) 

[Not 
Mitigated] 

9 
Scottsdale Road & Lincoln 

Drive 
Signal 

NB 
SB  
EB 
WB  

C(C) 
D(D) 
E(E) 
E(E) 

D(D) 
D(D) 
D(D) 
E(E) 

Overall D(D) D(D) 
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starts again in order to pass through the intersection. If more vehicles utilize the 
intersection, this delay should decrease because the northbound and southbound green 
times will be utilized during more cycles throughout the peak hours. This will increase 
the delay on the eastbound and westbound approaches, however, these approaches 
are currently operating with maximum delays of 6.1 seconds per vehicle and 10.5 
seconds per vehicle respectively, so increasing these delays will not adversely impact 
levels of service. 

The intersection of Scottsdale Road and Lincoln Drive currently experiences delay on 
the eastbound and westbound approaches during both the AM and PM peak hours. 
Although mitigation is not typically recommended for existing conditions, since this 
stretch of Lincoln Drive is currently under construction, recommendations will be made 
in order to minimize the current delay. During the AM peak hour, it is recommended that 
the eastbound green time be extended from 30 seconds to 33 seconds and the 
westbound green time be extended from 13 seconds to 17 seconds. This mitigation 
measure is anticipated to decrease the eastbound delay from 56.3 seconds per vehicle 
to 53.9 seconds per vehicle. The westbound approach remains unchanged, in order to 
mitigate this delay, the initial green time could be changed to allow for more vehicles to 
pass through the intersection without the light changing from green to yellow, however, 
this change will be at the discretion of the City of Scottsdale as this intersection is 
owned and operated by them.  

During the PM peak hour, it is recommended that the eastbound phase be extended 
from 30 seconds to 33 seconds and the westbound phase be increased from 13 
seconds to 21 seconds. With these mitigation measures applied, it is expected that the 
eastbound delay will decrease from 57.3 seconds per vehicle to 54.2 seconds per 
vehicle and the westbound delay will decrease from 70.1 seconds per vehicle to 63.0 
seconds per vehicle.   

Existing signal timing proposed for the existing scenario was applied to all future 
scenarios. 



Smoke Tree Resort – Paradise Valley, AZ   Traffic Impact Analysis 
 

17  May 2020 

PROPOSED DEVELOPMENT 
SITE LOCATION 

The proposed redevelopment will be located at 7101 East Lincoln Drive in the Town of 
Paradise Valley, Arizona. 

SITE ACCESS 

There are two access scenarios that will be evaluated within this study; they are 
described in detail below.  

Scenario 1 

Scenario 1 provides two access points proposed for this development, described as 
follows:  

• Access A is a proposed full movement access point on Lincoln Drive located at 
the Smoke Tree Resort eastern property line; this will be a shared access with 
the Lincoln Medical Plaza bordering Smoke Tree to the east. The two existing 
access points to the site will be removed and replaced with this single access. 
The two Lincoln Medical driveways will also be removed in this scenario. After 
discussion with Paul Mood at the Town of Paradise Valley, it was concluded that 
this is the most likely scenario for the redevelopment of Smoke Tree. The 
location of this intersection is shown in Figure 4 along with the scenario 2 option. 
For both scenarios, a dedicated eastbound right turn lane will be constructed on 
Lincoln Drive. 

• Access B is a proposed access from Quail Run Road to the Smoke Tree site. 
The intersection of Quail Run Road and Lincoln Drive will be signalized by 2020 
and it is expected that some vehicles will utilize Quail Run Road to access the 
Smoke Tree site. This access will be a full movement access on the western 
border of the site approximately 215 south of Lincoln Drive. 

The two existing Smoke Tree Driveways, intersections 3 and 4, will both be removed by 
opening year 2021 and replaced with a single, full movement access located west of the 
eastern property line. 

Scenario 2 

There are two access points proposed for this development, described as follows:  

• Access A is a proposed right in/right out access point on Lincoln Drive located 
west of the eastern Smoke Tree property line. The two existing access points to 
the site will be removed and replaced with this single access. The final location of 
this access point will be close to the midpoint of the Smoke Tree frontage on 
Lincoln Drive. A median is currently being constructed on Lincoln Drive, which 
would prevent any left-in or left-out movements at this location. For both 
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scenarios, a dedicated eastbound right turn lane will be constructed on Lincoln 
Drive. 

• Access B is a proposed access from Quail Run Road to the Smoke Tree site. 
The intersection of Quail Run Road and Lincoln Drive will be signalized by build 
out year 2021, and it is expected that some vehicles will utilize Quail Run Road 
to access the Smoke Tree site. This access will be a full movement access on 
the western border of the site approximately 215 feet south of Lincoln Drive.  

The proposed site plan is provided in Figure 4. 



T h e  S m o k e  T r e e  R e s o r t   |   S p e c i a l  U s e  P e r m i t  |  P a r a d i s e  V a l l e y ,  A Z

1

2
34

Figure 4: Site Plan and Access

Smoke Tree Resort Traffic Impact Analysis CivTech

A1A2

Note: This Site Plan does not accurately depict Access B in its �nal location

A1 - Represents approximate location of Access if cross access with 
         Lincoln Medical is available.
A2 - Represents approximate location of Access if no cross access with 
         Lincoln Medical is available.

B
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TRIP GENERATION 

The potential trip generation for the proposed development was estimated utilizing the 
Institute of Transportation Engineers (ITE) Trip Generation Manual, 10th Edition and Trip 
Generation Handbook, 3rd Edition.  The ITE Trip Generation Manual contains data 
collected by various transportation professionals for a wide range of different land uses.  
The data are summarized in the report and average rates and equations have been 
established that correlate the relationship between an independent variable that 
describes the development size and generated trips for each categorized land use. The 
report provides information for daily and peak hour trips. 

Since the Smoke Tree Resort is a proposed redevelopment of the current resort, some 
of the existing traffic counts are existing trips generated by the site. To be conservative, 
these trips were not subtracted from the existing traffic counts, meaning that there will 
actually be less “new trips” then mentioned in this study. 

The proposed development will consist of maximum of 102 standard hotel rooms, 6 for 
rent hotel resort villas, 4 of which will have 3 keys each and the remaining 2 will have 4 
keys each for a total of 20 keys. The resort villas are rentable rooms, not for sale units. 
Additionally, the Smoke Tree Resort will provide a 3,200 square foot quality restaurant, 
a 4,000 square foot market and a 1,800 SF coffee shop, all of which will be open to the 
public as well as resort guests. The market and coffee shop will be combined into a 
single “shopping center” land use (land use code 820) since the two buildings are 
connected. An event space and other hotel amenities for guests will be provided but are 
not anticipated to generate any off-site trips. 

Since this boutique resort does not fully comply with the definition of a standard hotel or 
a resort hotel, a combination of the two was used. The weighted averages from the 
Resort Hotel, LUC 330, and the fitted curves from the standard Hotel, LUC 310, were 
averaged and utilized in order to determine the number of trips generated by the Smoke 
Tree Resort. Additionally, an internal capture percentage was applied to the external 
restaurant trips, and market/coffee shop trips because it is assumed that not all trips to 
and from these areas will be external. For the quality restaurant, it is anticipated that 
50% of the trips will be arriving externally and the other 50% will be hotel guests. For 
the market/coffee shop, it is assumed that 65% of the trips will be from resort guests 
and the remaining 35% will be external trips. Table 3 depicts the trip generation 
summary for the proposed development. Trip generation calculations are provided in 
Appendix D. 
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Table 3 – Trip Generation Summary 
    

ITE 
LUC 

  
  

Size 

  
  

Units 

Weekday Trips 
  Daily AM PM 

Proposed Use Total In Out Total In Out Total 
Main Hotel/ Resort 

Villas  
310/330 122 Rooms 544 28 20 48 29 28 57 

Quality Restaurant 931 3,200 SF 268 2 0 2 17 8 25 

Market/Coffee Shop 820 5,800 SF 218 3 2 5 11 11 22 

Total Trips 1,030 33 22 55 57 47 104 

Internal Capture Reduction 
 (Quality Restaurant 50%) (134) (1) (0) (1) (9) (4) (13) 

Internal Capture Reduction 
 (Market/Coffee Shop 65%) (142) (2) (1) (3) (7) (7) (14) 

Subtotals 754 30 21 51 41 36 77 

As shown in Table 3, the proposed development is anticipated to generate 
approximately 754 external weekday daily trips, with 51 external trips occurring in the 
AM peak hour and 77 external trips occurring in the PM peak hour. 

TRIP DISTRIBUTION AND ASSIGNMENT 
A single trip distribution pattern was assumed for the proposed development. It is 
expected that the resort development will generate trips based on future population 
within a 7-mile radius of the site.  Future total population within a 7-mile radius of the 
site, as predicted by the 2020/2030 socio-economic data compiled by the Maricopa 
Association of Governments (MAG), was used as a basis to estimate trip distribution for 
the resort development 

The resulting trip distribution percentages for the study area are shown in Table 4.  The 
trip distribution calculations are included in Appendix E. 

Table 4 – Site Trip Distribution 

Direction (To/From) Trip Distribution 
North on Mockingbird Ln 6% 

South on Mockingbird Ln 4% 

West on Lincoln Dr 25% 

North on Scottsdale Rd 35% 

South on Scottsdale Rd 30% 

Total 100% 

Figure 5 illustrates the trip distribution percentages shown in Table 4 on the existing 
roadway network with the study area. The percentages presented in Figure 5 were 
applied to the site trips generated to determine the AM and PM peak hour site traffic at 
the intersections within the study area. The resulting site generated traffic for the 
proposed development are presented in Figure 6. 
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Figure 6 - Scenario 1 Site Volumes.xlsx
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Figure 6: Scenario 1 - Site Generated Traffic Volumes
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Figure 7: Scenario 2 - Site Generated Traffic Volumes
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FUTURE BACKGROUND TRAFFIC 
CivTech applied a growth rate to the seasonally adjusted traffic counts for this study in 
order to obtain the background traffic volumes along the adjacent roadway network. In 
reviewing the City of Scottsdale Traffic Counts Map, a 1.7% average growth rate was 
found within the proposed study area. Table 5 shows the expansion factors used for the 
proposed opening year 2021 and horizon year 2026.   

Table 5 – Growth Rate Expansion Factors 

Horizon Year Expansion Factor 
2021 1.052 

2026 1.144 

Applying the growth rate expansion factors to the seasonally adjusted existing traffic 
volumes predicts the volume of traffic anticipated on the surrounding area roads for 
opening year 2021 and horizon year 2026. Directly north of the proposed Smoke Tree 
Resort is the new Ritz Carlton Resort. Phase 1 of that development is expected to be 
open by 2021, meaning that it will be adding some site generated trips to the 
surrounding roadway network. Since CivTech was the company that performed the 
analysis for the Ritz Carlton in 2015, the site generated volumes expected for 2021 and 
2026 were added to the grown existing volumes. Directly east of the proposed site is 
another proposed development, Lincoln Medical Center. For Scenario 1 in this TIA, all 
four existing driveways will be removed and replaced with a single shared driveway on 
the boundary line of Smoke Tree and Lincoln Medical Center. For Scenario 2, the 
Lincoln Medical Center access points will remain as-is and the two Smoke Tree access 
points will be removed and replaces with a single access centered on their Lincoln Drive 
frontage. These two access scenarios are represented in the 2021 and 2026 
background volumes.  

The future signal at the intersection of Quail Run Road and Lincoln Drive will be 
constructed by the Ritz Carlton developer. This signal is anticipated to be operational by 
the buildout year of the Smoke Tree Resort, 2021. By the horizon year 2026, this 
intersection will provide a dedicated southbound right turn lane striped at 300 feet. 
These two improvements have been included in the analysis for the opening year 2021 
and the horizon year 2026. 

Calculated background traffic for Scenario 1 and Scenario 2 for opening year 2021 are 
presented in Figure 8 and Figure 9, respectively. Calculated background traffic for 
Scenario 1 and Scenario 2 for the horizon year 2026 are presented in Figure 10 and 
Figure 11, respectively. Ritz Carlton site volumes, and more detailed background traffic 
calculations are included in Appendix F.  

TOTAL TRAFFIC 
Total traffic was determined by adding the site generated traffic to the projected 
background traffic. Total peak hour traffic volumes for the opening year 2021 are shown 
in Figure 12 and Figure 13 for scenario 1 and scenario 2, respectively. Total Peak hour 
traffic volumes for the horizon year 2026 are shown in Figures 14 and Figure 15 for 
scenario 1 and scenario 2 respectively.  
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Figure 8: Scenario 1- 2021 Background Traffic Volumes
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Figure 9 - Background 2021 Scenario 2.xlsx
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Figure 9: Scenario 2 - 2021 Background Traffic Volumes
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Figure 11 - Background 2026 Scenario 2.xlsx
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Figure 10 - Background 2026 Scenario 1.xlsx
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Figure 10: Scenario 1- 2026 Background Traffic Volumes
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Figure 12 - Total 2021 Scenario 1.xlsx
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Figure 11 - Background 2026 Scenario 2.xlsx
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Figure 11: Scenario 2- 2026 Background Traffic Volumes
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Figure 12 - Total 2021 Scenario 1.xlsx
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Figure 12: Scenario 1- 2021 Total Traffic Volumes
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Figure 13 - Total 2021 Scenario 2.xlsx
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Figure 13: Scenario 2 - 2021 Total Traffic Volumes
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Figure 14 - Total 2026 Scenario 1.xlsx
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Figure 14: Scenario 1- 2026 Total Traffic Volumes
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Figure 15 - Total 2026 Scenario 2.xlsx
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Figure 15: Scenario 2- 2026 Total Traffic Volumes
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TRAFFIC AND IMPROVEMENT ANALYSIS 

INTERSECTION CAPACITY ANALYSIS 

Peak hour capacity analyses have been conducted for all of the intersections within the 
study area. All study area intersections were analyzed using Synchro 10.0 analysis 
software and the methodologies previously presented. Signalized intersections were 
analyzed with signal timing presented by the Town of Paradise Valley and the City of 
Scottsdale. According to the City of Scottsdale, the intersection of Scottsdale Road & 
Lincoln Drive will be restriped in the future to operate with dual left turn lanes and a shared 
through/right turn lane. It is unknown by what year these improvements will be made, so all 
analysis will be conducted using the existing lane configurations. The overall intersection 
and approach levels of service are summarized in Table 6 for the 2021 opening year 
and Table 7 for the 2026 horizon for both Scenario 1 and 2. Detailed analysis 
worksheets can be found in Appendix G for 2021 Scenario 1, Appendix H for 2021 
Scenario 2, Appendix I for 2026 Scenario 1 and Appendix J for 2026 Scenario 2. 

Table 6 – 2021 Peak Hour Analysis 

ID Intersection 
Intersection 

Control 
Approach/ 
Movement 

2021 LOS AM(PM) 
Scenario 1 Scenario 2 

No-Build Build Mitigated No-Build Build Mitigated 

1 
Mockingbird Ln & 

Lincoln Dr 
Signal 

NB 
SB 
EB 
WB 

D(E) 
E(E) 

B(A) 
A(A) 

D(E) 
E(E) 

B(A) 
A(A) 

[Not 
Mitigated] 

E(E) 
E(E) 

A(A) 
A(A) 

E(E) 
E(E) 

A(A) 
A(A) 

[Not 
Mitigated] 

Overall B(B) B(B) B(B) B(B) 

2 
Quail Run Rd 
& Lincoln Dr 

Signal 

NB 
SB 
EB 
WB 

A(A) 
B(B) 
A(A) 
A(A) 

B(A) 
B(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

A(A) 
B(B) 
A(A) 
A(A) 

B(A) 
B(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

Overall A(A) A(A) A(A) A(A) 

5 
Medical Drwy 

West & Lincoln 
Dr 

1-way stop 
(NB) 

NB Shared 
WB Left 

N/A N/A N/A 
B(C) 
A(A) 

B(C) 
A(A) 

[Not 
Mitigated] 

6 
Medical Drwy 
East & Lincoln 

Dr 

1-way stop 
(NB) 

NB Shared 
WB Left 

N/A N/A N/A 
B(B) 
A(A) 

B(B) 
A(A) 

[Not 
Mitigated] 

7 
Apartment 

Drwy & Lincoln 
Dr 

2-way Stop 
(NB/SB) 

NB Shared 
SB Left 

SB Right 
EB Left 
WB Left 

C(C) 
C(C) 
A(B) 
A(A) 
A(A) 

C(C) 
C(C) 
B(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

C(C) 
C(C) 
A(B) 
A(A) 
A(A) 

C(C) 
C(C) 
B(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

8 
AJ’s Drwy & 
Lincoln Dr 

2-way Stop 
(NB/SB) 

NB Shared 
SB Left 

SB Right 
EB Left 
WB Left 

B(B) 
C(C) 
B(A) 
A(A) 
A(A) 

B(B) 
C(C) 
B(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

B(B) 
C(C) 
B(A) 
A(A) 
A(A) 

B(B) 
C(C) 
B(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

9 
Scottsdale Rd & 

Lincoln Dr 
Signal 

NB  
SB  
EB  
WB  

C(C) 
D(D) 
E(E) 
E(E) 

C(C) 
D(D) 
E(E) 
E(E) 

C(D) 
D(D) 
D(D) 
E(E) 

C(C) 
D(D) 
E(E) 
E(E) 

C(C) 
D(D) 
E(E) 
E(E) 

C(D) 
D(D) 
E(D) 
E(E) 

Overall D(D) D(D) D(D) D(D) D(D) D(D) 

A 
Access A & 

Lincoln Dr 
1-way stop 

(WB) 
NB Shared 

WB Left 
B(B) 
A(A) 

B(B) 
A(A) 

[Not 
Mitigated] 

A(A) 
-(-) 

B(B) 
-(-) 

[Not 
Mitigated] 
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Table 6 – 2021 Peak Hour Analysis 

ID Intersection 
Intersection 

Control 
Approach/ 
Movement 

2021 LOS AM(PM) 
Scenario 1 Scenario 2 

No-Build Build Mitigated No-Build Build Mitigated 

B 
Quail Run Rd & 

Access B 
1-way stop 

(NB) 
SB Left 

WB Shared 
A(A) 
A(A) 

A(A) 
A(A) 

[Not 
Mitigated]   

A(A) 
A(A) 

A(A) 
A(A) 

[Not 
Mitigated] 

 Note: Scenario 1 Access A is shared access between Lincoln Medical Office and Smoke Tree Resort. Scenario 
2 Access A is a right in/right out driveway exclusively for Smoke Tree Resort. 

The results of the Scenario 1 and 2 2021 peak hour analysis summarized in Table 6 
indicates that all intersections currently operate at an overall acceptable level of service 
(LOS D or better) with the exception of Mockingbird Lane/Lincoln Drive and Scottsdale 
Road/Lincoln Drive.  

The intersection of Mockingbird Lane and Lincoln Drive is expected to operate with 
poor levels of service on the northbound and southbound approaches during both the 
AM and PM peak hours for opening year 2021. Due to the actuated coordinated nature 
of this signal, if a vehicle does not approach the northbound or southbound approach of 
the intersection, this phase will be skipped and the green time will be added to the 
eastbound and westbound green times. The northbound and southbound approaches of 
this intersection experience minimal traffic volumes during both the AM and PM peak 
hours, meaning that when they do approach the intersection, they must wait until the 
cycle starts again in order to pass through the intersection. If more vehicles utilize the 
intersection, this delay should decrease because the northbound and southbound green 
times will be utilized during more cycles throughout the peak hours. This will increase 
the delay on the eastbound and westbound approaches, however, these approaches 
are currently operating with maximum delays of 11.0 seconds per vehicle and 1.3 
seconds per vehicle respectively, so increasing these delays will not adversely impact 
levels of service. 

The intersection of Scottsdale Road and Lincoln Drive is expected to experience 
delay on the eastbound and westbound approaches during both the AM and PM peak 
hours of the opening year 2021. During the AM peak hour, it is recommended that the 
eastbound green time be extended from 30 seconds to 33 seconds and the westbound 
green time be extended from 13 seconds to 16 seconds. With these mitigation 
measures applied, it is expected that the eastbound delay would decrease from 56.8 
seconds per vehicle to 53.9 seconds per vehicle and the westbound delay would 
decrease from 60.2 seconds per vehicle to 57.2 seconds per vehicle.  

During the PM peak hour, it is recommended that the eastbound phase be increased 
from 30 seconds to 34 seconds and the westbound phase be increased from 13 
seconds to 17 seconds. With these mitigation measures applied, it is anticipated that 
the eastbound delay will decrease from 59.4 seconds per vehicle to 54.2 seconds per 
vehicle and the westbound delay will decrease from 72.6 seconds per vehicle to 58.6 
seconds per vehicle, which is almost an acceptable level of service.  

The signal timing proposed for the 2021 mitigated scenario was applied to the 2026 
horizon year. 
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Table 7 – 2026 Peak Hour Analysis 

ID Intersection 
Intersection 

Control 
Approach/ 
Movement 

2026 LOS AM(PM) 
Scenario 1 Scenario 2 

No-Build Build Mitigated No-Build Build Mitigated 

1 
Mockingbird Ln 

& Lincoln Dr 
Signal 

NB 
SB 
EB 
WB 

D(E) 
E(E) 

B(A) 
A(A) 

D(E) 
E(E) 

B(A) 
A(A) 

[Not 
Mitigated] 

D(E) 
E(E) 

A(A) 
A(A) 

D(E) 
E(E) 

A(A) 
A(A) 

[Not 
Mitigated] 

Overall B(B) B(B) B(B) B(B) 

2 
Quail Run 

Rd & Lincoln 
Dr 

Signal 

NB 
SB 
EB 
WB 

B(A) 
B(B) 
A(A) 
A(A) 

B(B) 
B(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

B(B) 
B(B) 
A(A) 
A(A) 

B(B) 
B(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

Overall A(A) A(A) A(A) A(A) 

5 
Medical 

Drwy West & 
Lincoln Dr 

1-way stop 
(NB) 

NB Shared 
WB Left 

N/A N/A N/A 
B(C) 
A(A) 

B(C) 
A(A) 

[Not 
Mitigated] 

6 
Medical 

Drwy East & 
Lincoln Dr 

1-way stop 
(NB) 

NB 
Shared/Right 

WB Left 
N/A N/A N/A 

B(B) 
A(A) 

B(B) 
A(A) 

[Not 
Mitigated] 

7 
Apartment 

Drwy & 
Lincoln Dr 

2-way Stop 
(NB/SB) 

NB Shared 
SB Left 

SB Right 
EB Left 
WB Left 

C(C) 
C(C) 
B(B) 
A(A) 
A(A) 

C(C) 
C(C) 
B(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

C(C) 
C(C) 
B(B) 
A(A) 
A(A) 

C(C) 
C(C) 
B(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

8 
AJ’s Drwy & 
Lincoln Dr 

2-way Stop 
(NB/SB) 

NB Shared 
SB Left 

SB Right 
EB Left 
WB Left 

B(B) 
C(C) 
B(B) 
A(A) 
A(A) 

B(B) 
C(C) 
B(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

B(B) 
C(C) 
B(B) 
A(A) 
A(A) 

B(B) 
C(C) 
B(B) 
A(A) 
A(A) 

[Not 
Mitigated] 

9 
Scottsdale Rd 

& Lincoln Dr 
Signal 

NB  
SB  
EB  
WB  

C(D) 
E(D) 
E(E) 
E(F) 

C(D) 
D(E) 
E(D) 
E(E) 

C(D) 
D(D) 
D(D) 
D(E) 

C(D) 
E(D) 
E(E) 
E(F) 

D(E) 
E(E) 
E(D) 
E(E) 

C(D) 
D(D) 
D(D) 
D(E) 

Overall D(D) D(E) D(D) D(D) D(E) D(D) 

A 
Access A & 

Lincoln Dr 
1-way stop 

(WB) 
NB Shared 

WB Left 
B(B) 
A(A) 

B(B) 
A(A) 

[Not 
Mitigated] 

A(A) 
-(-) 

B(B) 
-(-) 

[Not 
Mitigated] 

B 
Quail Run Rd & 

Access B 
1-way stop 

(NB) 
SB Left 

WB Shared 
A(A) 
A(A) 

A(A) 
A(A) 

[Not 
Mitigated] 

A(A) 
A(A) 

A(A) 
A(A) 

[Not 
Mitigated] 

 Note: Scenario 1 Access A is shared access between Lincoln Medical Office and Smoke Tree Resort. 
Scenario 2 Access A is a right in/right out driveway exclusively for Smoke Tree Resort. 

The results of the Scenario 1 and 2 2026 peak hour analysis summarized in Table 7 
indicates that all intersections currently operate at an overall acceptable level of service 
(LOS D or better) with the exception of Mockingbird Lane/Lincoln Drive and Scottsdale 
Road/Lincoln Drive.   

The intersection of Mockingbird Lane and Lincoln Drive is expected to operate with 
poor levels of service on the northbound and southbound approaches during both the 
AM and PM peak hours for horizon year 2026. Due to the actuated coordinated nature 
of this signal, if a vehicle does not approach the northbound or southbound approach of 
the intersection, this phase will be skipped and the green time will be added to the 
eastbound and westbound green times. The northbound and southbound approaches of 
this intersection experience minimal traffic volumes during both the AM and PM peak 
hours, meaning that when they do approach the intersection, they must wait until the 
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cycle starts again in order to pass through the intersection. If more vehicles utilize the 
intersection, this delay should decrease because the northbound and southbound green 
times will be utilized during more cycles throughout the peak hours. This will increase 
the delay on the eastbound and westbound approaches, however, these approaches 
are currently operating with maximum delays of 12.7 seconds per vehicle and 1.8 
seconds per vehicle respectively, so increasing these delays will not adversely impact 
levels of service.  

The intersection of Scottsdale Road and Lincoln Drive is expected to experience 
delay on the southbound, eastbound and westbound approaches during both the AM 
and PM peak hours of the horizon year 2026. During both the AM and PM peak hours, it 
is recommended that the eastbound and westbound phasing change from split to 
protected phasing. During the AM peak hour, this mitigation measure should reduce the 
eastbound delay from 55.7 seconds per vehicle to 51.0 seconds per vehicle and reduce 
the westbound delay from 57.4 seconds per vehicle to 54.7 seconds per vehicle. During 
the PM peak hour, this mitigation measure should reduce the southbound approach 
delay from 70.7 seconds per vehicle to 53.3 seconds per vehicle. The westbound 
approach delay is anticipated to remain the same, however, the delay on the westbound 
approach is anticipated to be 59.3 seconds per vehicle, which is very close to the 
threshold for an acceptable level of service, 55 seconds per vehicle. 

The proposed lane configurations for Scenario 1 and Scenario 2 are presented in 
Figure 16 and Figure 17, respectively.  

 
 
 



Figure 16: Scenario 1 - Proposed Lane Configurations and Traffic Controls
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Figure 17: Scenario 2 - Proposed Lane Configurations and Traffic Controls
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QUEUE LENGTH ANALYSIS 

Adequate turn storage should be supplied on any approach where turn lanes are 
permitted and/or warranted. A queuing analysis was performed for all 
warranted/recommended and existing intersection turn lanes where site traffic is 
expected as well as left turn lanes adjacent to the site. According to the methodology 
documented in A Policy on Geometric Design of Highways and Streets (the AASHTO 
“Green Book”), the storage length for a turn lane is typically estimated as the length 
required to hold the average number of arriving vehicles per two minutes, where 
unsignalized, or per one-and-a half signal cycles, where signalized.1 The formulas used 
for the calculations are shown below. 

For signalized intersections, the storage length is determined by the following formula: 

Storage Length = [2 x (veh/hr)/(cycles/hr)] x 25 feet 

For unsignalized intersections, the storage length is determined by the following formula: 

Storage Length = [2 x (veh/hr)/(30 periods/hr)] x 25 feet 

Using the traffic volumes and lane configurations projected for the 2026 horizon year, 
the resulting turn lane storage for turn movements affiliated with the site using AASHTO 
guidelines were calculated with a 130-second cycle length and are summarized in 
Table 8. Calculations for the queue storage length recommendations are provided in 
Appendix K.  

                                                 
1 The American Association of Highway and Transportation Officials on pages 714-715 of its publication, Geometric Design of Highways and Streets 
(“AASHTO Green Book”), indicates that storage length for a turn lane, exclusive of taper, “should usually be based on one and one-half to two times 
the average number of vehicles that would store per cycle” at a signalized intersection. 
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Table 8 – Queue Storage Lengths 

ID Intersection Scenario 
Intersection 

Control Movement 

Queue Storage 

Existing (1) AASHTO 95th 
Percentile Recommended 

1 
Mockingbird 

Lane & Lincoln 
Dr 

(6) S1 & S2 Signalized 

NB Left 
SB Left 
EB Left 
WB Left 

85’ 
130’ 
145’ 
100’ 

25' 
150' 
500' 
50' 

25' 
100' 
215' 
45' 

85’ 
130’ 

(4) 145’ 
100’ 

2 
Quail Run Rd & 

Lincoln Dr 

S1 

Signalized 

EB Left 
WB Left 

- 
- 

225' 
25' 

170' 
25' 

(5) 150’ 
150’ 

S2 
EB Left 
WB Left 

- 
- 

225' 
50' 

170' 
25' 

(5) 150’ 
150’ 

9 
Scottsdale Rd & 

Lincoln Dr 
(6) S1 & S2 Signalized 

NB Left 
SB Left 
EB Left 
WB Left 
SB Right 
EB Right 

(2) 550’ 
185’ 
175’ 

90’ 
315’ 
175’ 

(2) 825' 
125' 

1,000' 
100' 

1,200' 
925' 

(2) 360' 
145' 
450' 
110' 
360' 
615' 

(2) 550’ 
185’ 

(4) 175’ 
110’ 
320’ 

(4) 175’ 

A 
Access A & 

Lincoln Drive 

S1 
1-way stop 

(NB) 

WB Left 
EB Right 

- 
- 

25’ 
25’ 

25’ 
25’ 

50’ 
100’ 

S2 EB Right - 25’ 25’ 100’ 

(1) Measured from stop bar to end of storage length 
(2) Dual left turn lanes. Queue storage includes total storage length of both lanes 
(3) Max storage length recommended for signalized intersection 
(4) Extending this turn will interfere with left turns into AJ’s Fine Foods driveway 
(5) Not the responsibility of the developer 
(6) The volumes are the same in both scenarios at this intersection. 

According to the CivTech study done for the Ritz Carlton, the newly signalized 
intersection of Quail Run Road and Lincoln Drive will have eastbound/westbound left 
turn lanes and a westbound right turn lane striped with 150 feet of storage each. The 
recommended storage lengths in Table 8 are provided for horizon year 2026 using the 
total traffic projections. 

The westbound left turn lane proposed for Scenario 1 at Smoke Tree Access A on 
Lincoln Drive has previously been discussed the Town of Paradise Valley as well as 
their reviewing consultant. It was decided that a maximum of 50 feet with a 60 foot taper 
could be provided without interference with existing turn lanes or surrounding 
development traffic. Scenario 2 will consist of a single right in/right out driveway and will 
not require a westbound left turn lane.  

For scenario 1, Smoke Tree Resort is requesting full access. Scenario 2 will consist of a 
single access to Smoke Tree with right in/right out access only. With the exception of 
the westbound left turn at the Smoke Tree driveway on Lincoln Drive, both scenarios 
require the same amount of queue storage.  The Town of Paradise Valley has stated 
that an eastbound right turn deceleration lane is required at the Smoke Tree driveway, 
whether it is shared with the Lincoln Medical Center or not. Using AASHTO 
methodology only 25 feet of storage is required, however, 50 feet is the minimum that 
should be recommended per AASHTO standards with a 90 foot taper. After discussions 
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with the Town staff, it was decided that a storage length of 100 feet will be provided for 
the right turn deceleration lane, however, if interference with other turn lanes is 
expected with the 100 foot storage length, 75 feet would be an acceptable storage 
length.  

SIGHT DISTANCE ANALYSIS 
Adequate sight distance must be provided at intersections and site access driveways to 
allow safe turning movements. There must be sufficient unobstructed sight distance 
along both approaches of a street/driveway intersection and across their included 
corners to allow operators of vehicles to see each other in time to prevent a collision.  

The Town of Paradise Valley maintains sight distance requirements within their Town 
Code, standard details and development services guidelines. The Town of Paradise 
Valley measures sight distance using AASHTO methodology except that the sight 
triangle from the driveway is measured from the center of the egress lane, 14.5 feet 
back from the curb return line. Sight distance calculations according to AASHTO 
guidelines are summarized in Table 9. 

Table 9 – AASHTO Sight Distance Requirements 

Roadway 

Posted 
Speed Limit 

(mph) 

Design 
Speed 
(mph) 

Sight Distance Along Roadway 

Left of 
Driveway 

(Case 
B2/B3) 

Right of 
Driveway 
(Case B1) 

On Major 
Road 

(Case F) 

Scenario 1 
Access A & Lincoln Dr 40 45 400’ 465’ 335’ 

Quail Run Rd & Access B - 30 265’ 310’ 225’ 

Scenario 2 
Access A & Lincoln Dr 40 45 400’ - - 

Quail Run Rd & Access B - 30 265’ 310’ 225’ 

There are no existing obstructions to sight distance within the project intersection or 
along the included corners of the proposed intersection. Adequate site distance must be 
provided at the intersections to allow safe left and right turning movements from the 
development. Recommended distances for these movements can be found in the table 
above. 

The developer should ensure that sight visibility is provided at all proposed intersections 
according to the distances shown in Table 9 and that sight triangles at public 
intersections are maintained according to the Town Code. All vegetation and trees 
should be maintained according to Town of Paradise Valley regulations. Sight distance 
worksheets have been included within Appendix L. 
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CONCLUSIONS 
The following conclusions have been documented in this study. 

General 

• The proposed development is anticipated to generate approximately 754 external 
weekday daily trips, with 51 external trips occurring in the AM peak hour and 77 
external trips occurring in the PM peak hour. 

Existing Conditions 

• The results of the existing conditions analysis indicates that all intersections 
currently operate at an overall acceptable level of service (LOS D or better). The 
following intersections include one or more approaches which currently operate 
with poor levels of service.   

o The intersection of Mockingbird Lane and Lincoln Drive currently 
operates with poor levels of service on the northbound and southbound 
approaches during both the AM and PM peak hours. Due to the actuated 
coordinated nature of this signal, if a vehicle does not approach the 
northbound or southbound approach of the intersection, this phase will be 
skipped and the green time will be added to the eastbound and westbound 
green times. The northbound and southbound approaches of this 
intersection experience minimal traffic volumes during both the AM and 
PM peak hours, meaning that when they do approach the intersection, 
they must wait until the cycle starts again in order to pass through the 
intersection. If more vehicles utilize the intersection, this delay should 
decrease because the northbound and southbound green times will be 
utilized during more cycles throughout the peak hours. This will increase 
the delay on the eastbound and westbound approaches, however, these 
approaches are currently operating with maximum delays of 6.1 seconds 
per vehicle and 10.5 seconds per vehicle respectively, so increasing these 
delays will not adversely impact levels of service. 

o The intersection of Scottsdale Road and Lincoln Drive currently 
experiences delay on the eastbound and westbound approaches during 
both the AM and PM peak hours. During the AM peak hour, it is 
recommended that the eastbound green time be extended from 30 
seconds to 33 seconds and the westbound green time be extended from 
13 seconds to 17 seconds. This mitigation measure is anticipated to 
decrease the eastbound delay from 56.3 seconds per vehicle to 53.9 
seconds per vehicle. The westbound approach remains unchanged, in 
order to mitigate this delay, the initial green time could be changed to 
allow for more vehicles to pass through the intersection without the light 
changing from green to yellow.  
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 During the PM peak hour, it is recommended that the eastbound 
phase be extended from 30 seconds to 33 seconds and the 
westbound phase be increased from 13 seconds to 21 seconds. 
With these mitigation measures applied, it is expected that the 
eastbound delay will decrease from 57.3 seconds per vehicle to 
54.2 seconds per vehicle and the westbound delay will decrease 
from 70.1 seconds per vehicle to 63.0 seconds per vehicle.   

Opening Year 2021  

• The results of the Scenario 1 and 2 2021 peak hour analysis summarized in 
Table 6 indicates that all intersections currently operate at an overall acceptable 
level of service (LOS D or better) with the exception of Mockingbird Lane/Lincoln 
Drive and Scottsdale Road/Lincoln Drive.  

o The intersection of Mockingbird Lane and Lincoln Drive is expected to 
operate with poor levels of service on the northbound and southbound 
approaches during both the AM and PM peak hours for opening year 
2021. Due to the actuated coordinated nature of this signal, if a vehicle 
does not approach the northbound or southbound approach of the 
intersection, this phase will be skipped and the green time will be added to 
the eastbound and westbound green times. The northbound and 
southbound approaches of this intersection experience minimal traffic 
volumes during both the AM and PM peak hours, meaning that when they 
do approach the intersection, they must wait until the cycle starts again in 
order to pass through the intersection. If more vehicles utilize the 
intersection, this delay should decrease because the northbound and 
southbound green times will be utilized during more cycles throughout the 
peak hours. This will increase the delay on the eastbound and westbound 
approaches, however, these approaches are currently operating with 
maximum delays of 11.0 seconds per vehicle and 1.3 seconds per vehicle 
respectively, so increasing these delays will not adversely impact levels of 
service. 

o The intersection of Scottsdale Road and Lincoln Drive is expected to 
experience delay on the eastbound and westbound approaches during 
both the AM and PM peak hours of the opening year 2021. During the AM 
peak hour, it is recommended that the eastbound green time be extended 
from 30 seconds to 33 seconds and the westbound green time be 
extended from 13 seconds to 16 seconds. With these mitigation measures 
applied, it is expected that the eastbound delay would decrease from 56.8 
seconds per vehicle to 53.9 seconds per vehicle and the westbound delay 
would decrease from 60.2 seconds per vehicle to 57.2 seconds per 
vehicle.  

 During the PM peak hour, it is recommended that the eastbound 
phase be increased from 30 seconds to 34 seconds and the 
westbound phase be increased from 13 seconds to 17 seconds. 
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With these mitigation measures applied, it is anticipated that the 
eastbound delay will decrease from 59.4 seconds per vehicle to 
54.2 seconds per vehicle and the westbound delay will decrease 
from 72.6 seconds per vehicle to 58.6 seconds per vehicle, which is 
almost an acceptable level of service. 

Horizon year 2026 

• The results of the Scenario 1 and 2 2026 peak hour analysis summarized in 
Table 7 indicates that all intersections currently operate at an overall acceptable 
level of service (LOS D or better) with the exception of Mockingbird Lane/Lincoln 
Drive and Scottsdale Road/Lincoln Drive.   

o The intersection of Mockingbird Lane and Lincoln Drive is expected to 
operate with poor levels of service on the northbound and southbound 
approaches during both the AM and PM peak hours for horizon year 2026. 
Due to the actuated coordinated nature of this signal, if a vehicle does not 
approach the northbound or southbound approach of the intersection, this 
phase will be skipped and the green time will be added to the eastbound 
and westbound green times. The northbound and southbound approaches 
of this intersection experience minimal traffic volumes during both the AM 
and PM peak hours, meaning that when they do approach the 
intersection, they must wait until the cycle starts again in order to pass 
through the intersection. If more vehicles utilize the intersection, this delay 
should decrease because the northbound and southbound green times 
will be utilized during more cycles throughout the peak hours. This will 
increase the delay on the eastbound and westbound approaches, 
however, these approaches are currently operating with maximum delays 
of 12.7 seconds per vehicle and 1.8 seconds per vehicle respectively, so 
increasing these delays will not adversely impact levels of service.  

o The intersection of Scottsdale Road and Lincoln Drive is expected to 
experience delay on the southbound, eastbound and westbound 
approaches during both the AM and PM peak hours of the horizon year 
2026. During both the AM and PM peak hours, it is recommended that the 
eastbound and westbound phasing change from split to protected 
phasing. During the AM peak hour, this mitigation measure should reduce 
the eastbound delay from 55.7 seconds per vehicle to 51.0 seconds per 
vehicle and reduce the westbound delay from 57.4 seconds per vehicle to 
54.7 seconds per vehicle. During the PM peak hour, this mitigation 
measure should reduce the southbound approach delay from 70.7 
seconds per vehicle to 53.3 seconds per vehicle. The westbound 
approach delay is anticipated to remain the same, however, the delay on 
the westbound approach is anticipated to be 59.3 seconds per vehicle, 
which is very close to the threshold for an acceptable level of service, 55 
seconds per vehicle. 
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Queue Storage and Sight Distance 

• According to the CivTech study done for the Ritz Carlton, the newly signalized 
intersection of Quail Run Road and Lincoln Drive will have eastbound/westbound 
left turn lanes and a westbound right turn lane striped with 150 feet of storage 
each. While 150 feet is being proposed due to the current development 
agreement with Five Star Development for the Ritz Carlton, less is required to 
meet the recommended AASHTO length. The recommended storage lengths are 
provided for horizon year 2026 using the total traffic projections. 

o The westbound left turn lane proposed for Scenario 1 at Smoke Tree 
Access A on Lincoln Drive has previously been discussed the Town of 
Paradise Valley as well as their reviewing consultant. It was decided that a 
maximum of 50 feet with a 60 foot taper could be provided without 
interference with existing turn lanes or surrounding development traffic. 
Scenario 2 will consist of a single right in/right out driveway and will not 
require a westbound left turn lane.  

o For scenario 1, Smoke Tree Resort is requesting full access. Scenario 2 
will consist of a single access to Smoke Tree with right in/right out access 
only. With the exception of the westbound left turn at the Smoke Tree 
driveway on Lincoln Drive, both scenarios require the same amount of 
queue storage.  The Town of Paradise Valley has stated that an 
eastbound right turn deceleration lane is required at the Smoke Tree 
driveway, whether it is shared with the Lincoln Medical Center or not. 
Using AASHTO methodology only 25 feet of storage is required, however, 
50 feet is the minimum that should be recommended per AASHTO 
standards with a 90 foot taper. After discussions with the Town staff, it 
was decided that a storage length of 100 feet will be provided for the right 
turn deceleration lane, however, if interference with other turn lanes is 
expected with the 100 foot storage length, 75 feet would be an acceptable 
storage length.   

• There are no existing obstructions to sight distance within the project 
intersections or along the included corners of the proposed intersection. 
Adequate site distance must be provided at the intersections to allow safe left 
and right turning movements from the development 

o The developer should ensure that sight visibility is provided at all proposed 
intersections according to the distances and that sight triangles at public 
intersections are maintained according to the Town Code. All vegetation 
and trees should be maintained according to Town of Paradise Valley 
regulations.  
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CivTech, Inc. Review Comments & Responses 

Appendix A Page 1 of 3

Reviewed Date: 02/18/2020

CivTech Received Date: 02/18/2020

CivTech Entered Date: 02/18/2020

CivTech Response Date: 05/11/2020

Smoke Tree Resort
5th Submittal

Disposition Codes:   (1) Will Comply     (2) Will Evaluate     (3) Delete Comment     (4) Defer to Consultant/Owner

Reviewer Name, Agency: Paul Mood, Town of Paradise Valley
Item Review Comment (Code) & Response
a. Provide written responses to Kimley Horn comments dated February 7, 

2020.

(3) CivTech has resolved all Kimley Horn comments at this time.

b. Confirm square footage assumptions for resort uses with developer. 

These square footage quantities should be consistent throughout all SUP 

documents.

(2) Square footage has been confirmed with the developer

c. The shared access at the Resort's eastern property line with the Lincoln 

Medical Center will require an approved shared access agreement by the 

two property owners prior to SUP approval.

(3) The shared access between Lincoln Medical Center and Smoke Tree 

Resort has been approved at this time.

d. Executive Summary: In the first paragraph confirm the restaurant square 

footage and update as required.

(2) Restaurant square footage has been confirmed with the developer. 

Text has been added to the report to distinguish between gross and net 

square footage.

e. Executive Summary: In the second paragraph scenario two analyzes the 

Resort with its own exclusive full access entrance (left-in/left-out) along 

Lincoln Drive. This may not be possible if a full access entrance (left-

in/left-out) is approved for the Lincoln Medical Center.

(3) CivTech is aware that if Smoke Tree Resort had its own exclusive 

access it would not be a full movement access. However, at this time the 

shared access between Lincoln Medical Center and Smoke Tree Resort 

has been approved, meaning that this second scenario is no longer 

applicable.

f. Page 2, paragraph: The report recommends changes to the signal timing 

at Scottsdale Road and Lincoln Drive. Since this intersection is controlled 

by the City of Scottsdale please provide documentation that they are 

agreeable to the recommended changes.

(1) CivTech will share the recommendations to signal timing changes with 

the City of Scottsdale upon completion of the TIA with the February 2020 

report comments from the Town of Paradise Valley incorporated.

g. The traffic impact analysis assumes an opening year of 2020. This does 

not appear to be realistic and should be updated. Any traffic projections 

should be updated as required also.

(1) Opening year has been updated to 2021 and horizon year has been 

updated to 2026.

h. Page 4, Queue storage and Sight distance: The westbound turn lane to 

Access A on Lincoln Drive has a 60' taper and a 50' storage line per 

previous discussions with the Town council. Please revise accordingly.

(1) The queue storage length recommendation has been updated to 

recommend a 50 foot turn lane and a 60 foot taper.
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Reviewed Date: 02/18/2020

CivTech Received Date: 02/18/2020

CivTech Entered Date: 02/18/2020

CivTech Response Date: 05/11/2020

Smoke Tree Resort
5th Submittal

Disposition Codes:   (1) Will Comply     (2) Will Evaluate     (3) Delete Comment     (4) Defer to Consultant/Owner

Reviewer Name, Agency: Paul Mood, Town of Paradise Valley
Item Review Comment (Code) & Response

I. Page 5: Replace the word "contractor" with "developer" (1) Text has been updated accordingly.

j. Page 6, Horizon Years: It is assumed that the developer will open in 

October of 2020. Please revise accordingly.

(1) Opening year has been updated to 2021 and horizon year has been 

updated to 2026.

k. Vicinity Map: Label Palmeraie Blvd. (1) Palmeraie Boulevard has been labeled on the vicinity map.

l. Page 15: The report recommends changes to the signal timing at 

Scottsdale Road and Lincoln Drive. Since this intersection is controlled by 

the City of Scottsdale, please provide documentation that they are 

agreeable to the recommended changes.

(1) CivTech will share the recommendations to signal timing changes with 

the City of Scottsdale upon completion of the TIA with the February 2020 

report comments from the Town of Paradise Valley incorporated.

m. Page 17, Site Access, Scenario 1, Access A: The shared access at the 

Resort's eastern property line with Lincoln Medical Center will require and 

approved shared access agreement by the two property owners prior to 

SUP approval.

(3) The shared access between Lincoln Medical Center and Smoke Tree 

Resort has been approved at this time.

n. Page 17, Site Access, Scenario 2, Access B: this section states that the 

intersection of Quail Run Road and Lincoln Drive will be signalized by 

buildout year 2020. The Town's Lincoln Drive improvement project should 

be completed by the summer of 2021. Update buildout year of 2020 as 

needed.

(1) Buildout year has been updated to 2021. Reference to the Quail Run 

Road and Lincoln Drive signal has been updated to indicate the signal will 

be operation by 2021, the new buildout year of the site.

o. Page 20, paragraph 3: confirm square foot assumptions for resort use 

with the developer. These square foot quantities should be consistent 

throughout all SUP documents.

(2) Square footage has been confirmed with the developer. Text has been 

added to distinguish between gross and net square footage.

p. Page 21, Trip Generation summary, Table 3: Event space and meeting 

areas were omitted. Provide clarification or include as needed.

(2) Event space and meeting areas are included in the land use for a 

standard hotel, but they are not included in the land use for a resort hotel. 

The proposed Smoke Tree resort uses a blended rate between the two; 

the event space and meeting area is not likely to impact the trips 

generated during the peak hour and since it is included in the rates for a 

standard hotel, including it again separately would double count the 

anticipated trips.

q. Page 25, Table 5, Growth Rate Expansion factor: update horizon year 

2020 and 2025 as need to align with realistic construction completion and 

resort opening.

(1) Opening year has been updated to 2021 and horizon year has been 

updated to 2026. Growth rates have been updated accordingly.



CivTech, Inc. Review Comments & Responses 

Appendix A Page 3 of 3

Reviewed Date: 02/18/2020

CivTech Received Date: 02/18/2020

CivTech Entered Date: 02/18/2020

CivTech Response Date: 05/11/2020

Smoke Tree Resort
5th Submittal

Disposition Codes:   (1) Will Comply     (2) Will Evaluate     (3) Delete Comment     (4) Defer to Consultant/Owner

Reviewer Name, Agency: Paul Mood, Town of Paradise Valley
Item Review Comment (Code) & Response

r. Page 37, paragraph 1: Is the 300' dedicated right turn lane from 

southbound Mockingbird Lane to westbound Lincoln drive included in the 

2025 intersection level of service analysis?

(1) The southbound right turn lane from Mockingbird Lane to Lincoln Drive 

has now been included in the 2025 background and total analysis.

s. Page 42, Sight distance analysis: Change the word "city" to "town". (1) Text has been updated accordingly.

t. Page 42, Table 9: changed posted speed limits from 35 mph to 40 mph. 

Update sight distance data as needed.

(1) The speed limit has been changed from 35 mph to 40 mph for the 

sight distance calculations. The table has been updated accordingly.

u. Page 42, Last paragraph: change the word "contractor" to "developer". (1) Text has been updated accordingly.

v. Page 46, Bullet #1: Revise left turn lane to 50' storage and 60' taper (see 

"h" above). In bullet #4 change the word "contractor" to "developer".

(1) The queue storage length recommendation has been updated to 

recommend a 50 foot turn lane and a 60 foot taper. Also, the text has 

been changed from "contractor" to "developer".



CivTech, Inc. Review Comments & Responses 

Appendix A Page 1 of 1

Reviewed Date: 10/25/2019

CivTech Received Date: 01/08/2020

CivTech Entered Date: 01/10/2020

CivTech Response Date: 01/10/2020

Smoke Tree Resort
4th Submittal

Disposition Codes:   (1) Will Comply     (2) Will Evaluate     (3) Delete Comment     (4) Defer to Consultant/Owner

Reviewer Name, Agency: Kim Carroll, Kimley Horn on behalf of Town of Paradise Valley
Item Review Comment (Code) & Response
2. Page 18, Site Access - provide spacing of access points from the 

adjacent signalized itnersesections and driveways for each scenario

Although comment responses in Appendix A indicate that this 
comment has been addressed, we are of the opinion that it has not 
been fully addressed. The updated traffic report indicates that the 
site access locations are unknown. See Scenario 1 and Scenario 2 
response on the following page. There are minimum spacing 
requirements for the driveways, which is 250 feet. The spacing is 
also subject to the geometry turn lane (queue length storage and 
taper) requirements.

(2) After discussion with Geneva Holdings, CivTech was informed that 

they had met with Paul Mood at the Town of Paradise Valley and come to 

an agreement on the access configuration. A shared access with Lincoln 

Medical Center, directly to the east, will be constructed along with the 

redevelopment of the Smoke Tree Resort. CivTech and the Town 

acknowledge that the shared access do not explicitly meet the guidelines 

mentioned by Kimley Horn, however it does meet the restricted 

requirements put forth by Paul Mood. 

Both Scenario 1 and Scenario 2 are presented in the analysis since the 

shared access agreement has not been approved at the time of this 

submittal, however, Scenario 1 (shared access scenario) is likely the 

scenario that will be decided upon.

5. Trip Generation, Page 20 - the proposed development description 
discusses a market. The layout of the market on the site plan and 
location should be calculated out separately (like the restaurant) as 
it will attract non-resort trips.

Comment responses in Appendix A indicate the market will not 
generate off-site trips. Kimley Horn does not agree with this 
response. The overall orientation and location of the market 
(detached from hotel/registration area, access location and faces 
Lincoln Drive) indicates this specialty market will generate its own 
trips and expect this should be treated separately from the hotel.

(1) Information provided by the client indicates that the main purpose of 

the market is to provide services to the guests of the resort. The market 

will be more of a small shop to purchase items the patron may have 

forgotten, or quick packaged snacks. It will not be restricted to guest use 

only, however, and it is anticipated that very few external vehicles will be 

utilizing this market. A line in the trip generation was added showing the 

market and coffee shop as a retail land use with a 65% internal capture 

rate to account for the majority of visitors to the market being hotel 

guests. Scenario 1 and Scenario 2 site volumes have been updated 

accordingly.

7. Review of the Synchro HCS output shows a multi-stage maneuver 
for the northbound traffic exiting the Smoke Tree Access points in 
either scenario. The median is not wide enough to allow for a two-
stage maneuver. We recommend the Synchro HCS output to be 
revised for a single maneuver. 

Comment responses in Appendix A indicates that two stage 
maneuvers were only modeled for AJ Driveway. See clip below from 
the Synchro output for Scenario 1 Driveway from SmokeTree onto 
Lincoln. This comment has not been addressed.

(2) Extensive research was done to verify the one-stage left turn analysis 

for the Smoke Tree access point on Lincoln Drive. Per the Synchro user 

guide page 15-30 (included in Appendix A) if the "Vehicles in median 

storage" line in Synchro is set to "0" then the left turn will not be modeled 

as a two-stage left. The values highlighted by Kimley Horn regarding the 

two-stage left turn factors are what the factors would be if a two-stage left 

was used for analysis. Hand calculations were completed in order to 

verify that the 1-stage left turn factors, shown just above each of the 

highlighted lines, were used to determine the level of service for the 

northbound left turning movements at the driveway. 



CivTech, Inc. Review Comments & Responses Smoke Tree Resort

March 1, 2019 Review
Disposition Codes:   (1) Will Comply     (2) Will Evaluate     (3) Delete Comment     (4) Defer to Consultant/Owner

Reviewer Name, Agency: Kim Carroll, Kimley Horn/Town of Paradise Valley

Item Review Comment (Code) & Response

1. As a general note, the Town should be aware that the TIA does not 

account for shared access between Smoke Tree Resort and Lincoln 

Medical

(3) In the latest version of the TIA, two scenarios are considered. One 

with shared access with Lincoln Medical and the other with exclusive 

Smoke Tree access

2. As an observation, the land use data has reduced from 150 rooms, 

30 units and 3500 square foot restaurante to 135 rooms, 30 units 

and 3500 square foot restaurant

(3) The unit count has changed since the last submittall, this comment 

should be disregarded

3. Page 14, full access (B) and Figure 4 is being referenced as 80 feet 

from property line. The location is being reviewed with final 

resolution pending. 

(3) The reference to the location of the full access has been removed. If 

shared access is granted, the access will be very close to the property 

line, if not, then exclusive access will be somewehre along the Smoke 

Tree frontage.

4. Figure 6 (Site Generated Traffic) shows 1 vehicle entering/exiting 

via Quail Run Road. Two access points are proposed (A and C). 

Wondering why there is so little to no volume using Quail Run 

Road considering Quail Run Road is signalized and ther are two 

points of Access with parking fronting Qauil Run

(3) More traffic has been added to Quail Run, as it will now be the main 

access to Smoke Tree Resort. Additionally, only one access will be 

provided on Quail Run Road.

5. General comment no action required. Volumes for full access 

Smoke Tree resort entrance has slightly increased from the original 

volumes received. See clip for comparison and results in little 

difference
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CivTech, Inc. Review Comments & Responses Smoke Tree Resort
2ns Submittal

Disposition Codes:   (1) Will Comply     (2) Will Evaluate     (3) Delete Comment     (4) Defer to Consultant/Owner

Reviewer Name, Agency: Paul Mood, Town of Paradise Valley
Item Review Comment (Code) & Response
1. Applicant shall assume staff's recommendation for access onto Lincoln 

Drive which includes 65 feet of right-of-way, eliminated both existing 

driveways and adds a right turn deceleration lane and shared use 

driveway with the Lincoln Medical Plaza approximately 80 feet west of 

the eastern property line. The TIA should be updated accordingly

(1) The analysis and report text have been updated to reflect the change 

in access from the two existing driveways on Lincoln Drive to a single, 

full movement, shared driveway with Lincoln Medical Center. However, 

Lincoln Medical site traffic was not added to this shared driveway, but 

instead kept at their two existing driveways, per the instruction of the 

Town of Paradise Valley.

2. A cross access easement with the Lincoln Medical Plaza shall be 

required

(2) Cross access may be included in the site design, but for the purpose 

of this study, Lincoln Medical site generated traffic was not assumed to 

be using the shared access, but instead kept their two original driveways.

3. Update existing speed limit on Lincoln Drive from 35 mph to 40 mph in 

existing conditions and sight distance analysis sections

(1) Speed limit for Lincoln Drive has been updated from 35 mph to 40 

mph
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CivTech, Inc. Review Comments & Responses Smoke Tree Access Exhibits

November 1, 2018 Review
Disposition Codes:   (1) Will Comply     (2) Will Evaluate     (3) Delete Comment     (4) Defer to Consultant/Owner

Reviewer Name, Agency: Kim Carroll, Kimley Horn/Town of Paradise Valley

Item Review Comment (Code) & Response

1. While the day collected falls on a typical weekday, the data was 

collected at a time of the year when volumes drop around the 

Maricopa Region because school is no longer in session and 

winter residents have left the region.  For this reason, we 

recommend that existing traffic volumes be seasonally adjusted 

and traffic analysis be revised based on these adjustments and 

comments that follow.

(1) A seasonal adjustment factor was utilized in order to provide a more 

typical pattern of traffic. The City of Scottsdale recommends a seasonal 

adjustment factor of 1.03 for traffic counts that have been collected 

during the month of May. This adjustment factor was utilized for all 

existing traffic counts

2.
Through coordination with TOPV staff we understand the Smoke 

Tree Resort is proposed to develop 150 rooms and 30 apartments.  

The trip generation analysis conducted was based on 130 rooms 

and 20 apartments. We recommend the trip generation be updated 

to match the proposed development improvements.

(3) The number of units provided by the Smoke Tree Resort has 

changed to 121 rental units with a 3,500 SF restaurant. This is reflected 

in the updated TIA.

3.
Smoke Tree Resort analysis was based on ITE Land Use Code 

(LUC) 330.  The number of rooms proposed for development seem 

low and inconsistent for a resort hotel. The number of data points 

and size of the independent variable more closely align with the 

Hotel LUC 310, which has higher trip generation rate than resort 

hotel.  Please provide additional support that would classify Smoke 

Tree as a resort (LUC 330) as opposed to a hotel (LUC 310).

(1) A blended rate was utilized to better represent Smoke Tree Resort. 

The weighted averages from LUC 330 and the Fitted Curves from LUC 

310 were averaged and then used to estimate trips generated by Smoke 

Tree Resort.

4. Smoke Tree Resort utilized equations as opposed to average rates.

KHA went through the ITE Trip Generation Handbook process

presented in Figure 4.2 assuming proposed number of units for

resort hotel (LUC 330). 

(1) The weighted averaged from LUC 330 were utilized when finding the 

blended rates for the new Smoke Tree trip generation.

5.
A proposed growth of 1.125 was utilized through year 2025.  Please 

provide background support on for the growth rate being utilized.  

(1) Background support justifying the growth rates utilized has been 

provided in Appendix F of the TIA.

6. The storage lengths will need to be updated based on the previous 

comments.

(1) Storage lengths will be updated per previous comments

Appendix A Page 1 of 3
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CivTech, Inc. Review Comments & Responses Smoke Tree Access Exhibits

November 1, 2018 Review
Disposition Codes:   (1) Will Comply     (2) Will Evaluate     (3) Delete Comment     (4) Defer to Consultant/Owner

Reviewer Name, Agency: Kim Carroll, Kimley Horn/Town of Paradise Valley

Item Review Comment (Code) & Response

7. AASHTO A Policy on Geometric Design for Highways and Streets 

was utilized to calculate the storage length requirements.  Per 

AASHTO “At unsignalized intersection, the storage lengths should 

be determined by an intersection traffic analysis based on the 

number of turning vehicles likely to arrive in an average two-minute 

period within the peak hour.  Space for at least two passenger 

vehicles should be provided.”  AASHTO further recommends using 

the Transportation Research Board (TRB) Access Control Manual.  

Based on this review, the storage length calculation[1] is 

summarized as:

CivTech used an N value of 60 minutes per hour rather than 30 

cycles per hour. One could argue the two-minute period.  The two-

minute period is a function of opposing volumes and the time 

necessary to make the left turn maneuver. Considering the 

opposing volumes on Lincoln Drive, we recommend that no less 

than two-minute period be utilized. For this reason, the storage 

lengths for each left turn lane should be updated.  Furthermore, 

based on AASHTO, the minimum storage length shall be 50 feet 

(not 25 foot) to accommodate at least two passenger vehicles.

8. Posted speed limit of Lincoln Drive within the project limits is 40 

MPH.  Based on the City of Scottsdale’s, Design Standards & 

Policies Manual, 2018 and Standard Detail 2225 (provided below) an 

opening taper of 90 feet minimum should be provided at median 

break locations.

(1) Design recommendations for the westbound left turn lane at the 

Smoke Tree access on Lincoln Drive have been provided in the TIA
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CivTech, Inc. Review Comments & Responses Smoke Tree Access Exhibits

November 1, 2018 Review
Disposition Codes:   (1) Will Comply     (2) Will Evaluate     (3) Delete Comment     (4) Defer to Consultant/Owner

Reviewer Name, Agency: Kim Carroll, Kimley Horn/Town of Paradise Valley

Item Review Comment (Code) & Response

9. Based on the comments presented above, the access points to 

Lincoln Medical under all options should be restricted to right 

in/right out only movements.  The spacing between the driveways 

coupled with the eastbound stacking do not provide a feasible 

option for maintaining left turn maneuvers.

(3) Lincoln Medical driveways are no longer being evaluated in this 

study.

10.
Option 3 presents right in/right out only with U-turns being made at 

the proposed median break locations at Quail Run and the Lincoln 

Apartments access on the east end.  The width of Lincoln Drive will 

not provide the width necessary to safely make a U-turn 

maneuvers.  Ideally spacing the access points to accommodate the 

volumes and lane geometry will provide a safer option.  Sharing of 

access between parcels would also provide access opportunities 

for the adjacent parcels.  In this case, Lincoln Medical could benefit 

from a shared access with Smoke Tree Resort.  Currently today, 

there is an opening on-site that could be utilized as cross access 

between the parcels.

(3) Full access on Lincoln Drive and Quail Run Road will be provided as 

this was agreed upon by CivTech, Kimley Horn and the Town of 

Paradise Valley.

11.
Spacing between Quail Run and Lincoln Apartments access on the 

east end is approximately 725 feet.  Ideally, per TRB Access Control 

Manual, 660 feet spacing is preferred for full access (left in/left 

out/right in/right out) median breaks.  In this case, the spacing is 

not available.  As shown in Option 2, consider moving the Smoke 

Tree full access, a minimum of 365 feet west of the Lincoln 

Apartment access. This spacing will maximize the spacing between 

Quail Run and Lincoln Apartments access and will accommodate 

the minimum geometry necessary to accommodate the estimated 

left turn volumes.  Placement will also fall west of the observed 

eastbound queues at Scottsdale Road.

(3) The final location of the Smoke Tree access on Lincoln Drive has not 

been decided upon.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Configurations
Traffic Volume (vph) 212 815 19 801 5 33 70 85
Future Volume (vph) 212 815 19 801 5 33 70 85
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 96.1 94.1 74.9 74.9 16.2 16.2 25.9 23.4
Actuated g/C Ratio 0.74 0.72 0.58 0.58 0.12 0.12 0.20 0.18
v/c Ratio 0.53 0.35 0.07 0.44 0.11 0.22 0.34 0.82
Control Delay 10.5 7.8 18.3 18.5 51.6 37.6 45.5 50.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.5 7.8 18.3 18.5 51.6 37.6 45.5 50.3
LOS B A B B D D D D
Approach Delay 8.3 18.5 39.0 49.4
Approach LOS A B D D

Intersection Summary

Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 19.3 Intersection LOS: B
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary

CivTech BR Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (veh/h) 212 815 29 19 801 39 5 33 15 70 85 216
Future Volume (veh/h) 212 815 29 19 801 39 5 33 15 70 85 216
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 236 906 21 21 890 26 6 37 10 78 94 129
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 482 2824 65 434 2460 72 84 118 32 192 111 153
Arrive On Green 0.06 0.76 0.76 0.66 0.66 0.66 0.08 0.08 0.08 0.04 0.15 0.15
Sat Flow, veh/h 1688 3737 87 572 3711 108 1097 1493 403 1688 752 1031

Grp Volume(v), veh/h 236 453 474 21 449 467 6 0 47 78 0 223
Grp Sat Flow(s),veh/h/ln 1688 1870 1953 572 1870 1949 1097 0 1896 1688 0 1783
Q Serve(g_s), s 5.5 10.2 10.2 1.7 13.8 13.8 0.7 0.0 3.0 5.0 0.0 15.8
Cycle Q Clear(g_c), s 5.5 10.2 10.2 1.7 13.8 13.8 7.5 0.0 3.0 5.0 0.0 15.8
Prop In Lane 1.00 0.04 1.00 0.06 1.00 0.21 1.00 0.58
Lane Grp Cap(c), veh/h 482 1414 1476 434 1240 1292 84 0 149 192 0 264
V/C Ratio(X) 0.49 0.32 0.32 0.05 0.36 0.36 0.07 0.00 0.31 0.41 0.00 0.84
Avail Cap(c_a), veh/h 675 1414 1476 434 1240 1292 314 0 547 192 0 638
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 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 6.7 5.1 5.1 7.7 9.7 9.7 62.0 0.0 56.6 51.8 0.0 53.9
Incr Delay (d2), s/veh 0.8 0.6 0.6 0.2 0.8 0.8 0.4 0.0 1.2 1.4 0.0 7.3
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 1.9 3.8 3.9 0.2 5.8 6.0 0.2 0.0 1.5 2.4 0.0 7.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.5 5.7 5.7 7.9 10.5 10.5 62.3 0.0 57.7 53.2 0.0 61.2
LnGrp LOS A A A A B B E A E D A E

Approach Vol, veh/h 1163 937 53 301
Approach Delay, s/veh 6.1 10.5 58.3 59.1
Approach LOS A B E E

Timer - Assigned Phs 1 2 3 4 6 8

Phs Duration (G+Y+Rc), s 12.1 92.2 9.0 16.7 104.3 25.7
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 7.5 15.8 7.0 9.5 12.2 17.8
Green Ext Time (p_c), s 0.6 6.9 0.0 0.2 7.4 1.4

Intersection Summary

HCM 6th Ctrl Delay 15.4
HCM 6th LOS B



HCM 6th TWSC
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Intersection

Int Delay, s/veh 0.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Vol, veh/h 0 962 3 2 819 1 0 0 7 2 0 6
Future Vol, veh/h 0 962 3 2 819 1 0 0 7 2 0 6
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 25 - - 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 0 1069 3 2 910 1 0 0 8 2 0 7

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 911 0 0 1072 0 0 1530 1986 536 1450 1987 456
          Stage 1 - - - - - - 1071 1071 - 915 915 -
          Stage 2 - - - - - - 459 915 - 535 1072 -
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 *1106 - - *1034 - - *321 *106 *691 *406 *105 *739
          Stage 1 - - - - - - *652 *571 - *697 *611 -
          Stage 2 - - - - - - *697 *611 - *652 *571 -
Platoon blocked, % 1 - - 1 - - 1 1 1 1 1 1
Mov Cap-1 Maneuver *1106 - - *1034 - - *318 *106 *691 *401 *105 *739
Mov Cap-2 Maneuver - - - - - - *318 *106 - *401 *105 -
          Stage 1 - - - - - - *652 *571 - *697 *610 -
          Stage 2 - - - - - - *689 *610 - *644 *571 -

Approach EB WB NB SB

HCM Control Delay, s 0 0 10.3 11
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 691 * 1106 - - * 1034 - - 610
HCM Lane V/C Ratio 0.011 - - - 0.002 - - 0.015
HCM Control Delay (s) 10.3 0 - - 8.5 - - 11
HCM Lane LOS B A - - A - - B
HCM 95th %tile Q(veh) 0 0 - - 0 - - 0

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection

Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 968 2 1 818 4 0
Future Vol, veh/h 968 2 1 818 4 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1076 2 1 909 4 0

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 1078 0 1534 539
          Stage 1 - - - - 1077 -
          Stage 2 - - - - 457 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *1034 - *218 *691
          Stage 1 - - - - *652 -
          Stage 2 - - - - *698 -
Platoon blocked, % - - 1 - 1 1
Mov Cap-1 Maneuver - - *1034 - *218 *691
Mov Cap-2 Maneuver - - - - *407 -
          Stage 1 - - - - *652 -
          Stage 2 - - - - *698 -

Approach EB WB NB

HCM Control Delay, s 0 0 13.9
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 407 - - * 1034 -
HCM Lane V/C Ratio 0.011 - - 0.001 -
HCM Control Delay (s) 13.9 - - 8.5 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection

Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 970 0 0 815 1 2
Future Vol, veh/h 970 0 0 815 1 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1078 0 0 906 1 2

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 1078 0 1531 539
          Stage 1 - - - - 1078 -
          Stage 2 - - - - 453 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *1034 - *469 *691
          Stage 1 - - - - *652 -
          Stage 2 - - - - *698 -
Platoon blocked, % - - 1 - 1 1
Mov Cap-1 Maneuver - - *1034 - *469 *691
Mov Cap-2 Maneuver - - - - *521 -
          Stage 1 - - - - *652 -
          Stage 2 - - - - *698 -

Approach EB WB NB

HCM Control Delay, s 0 0 10.8
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 623 - - * 1034 -
HCM Lane V/C Ratio 0.005 - - - -
HCM Control Delay (s) 10.8 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection

Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 968 4 0 815 0 3
Future Vol, veh/h 968 4 0 815 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1076 4 0 906 0 3

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 1080 0 1531 540
          Stage 1 - - - - 1078 -
          Stage 2 - - - - 453 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *1034 - *389 *691
          Stage 1 - - - - *652 -
          Stage 2 - - - - *698 -
Platoon blocked, % - - 1 - 1 1
Mov Cap-1 Maneuver - - *1034 - *389 *691
Mov Cap-2 Maneuver - - - - *485 -
          Stage 1 - - - - *652 -
          Stage 2 - - - - *698 -

Approach EB WB NB

HCM Control Delay, s 0 0 10.2
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 691 - - * 1034 -
HCM Lane V/C Ratio 0.005 - - - -
HCM Control Delay (s) 10.2 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection

Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 967 2 5 815 0 3
Future Vol, veh/h 967 2 5 815 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1074 2 6 906 0 3

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 1076 0 1540 538
          Stage 1 - - - - 1075 -
          Stage 2 - - - - 465 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *1034 - *328 *691
          Stage 1 - - - - *652 -
          Stage 2 - - - - *698 -
Platoon blocked, % - - 1 - 1 1
Mov Cap-1 Maneuver - - *1034 - *326 *691
Mov Cap-2 Maneuver - - - - *454 -
          Stage 1 - - - - *648 -
          Stage 2 - - - - *698 -

Approach EB WB NB

HCM Control Delay, s 0 0.1 10.2
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 691 - - * 1034 -
HCM Lane V/C Ratio 0.005 - - 0.005 -
HCM Control Delay (s) 10.2 - - 8.5 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection

Int Delay, s/veh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Vol, veh/h 26 912 34 18 757 10 50 0 29 5 0 12
Future Vol, veh/h 26 912 34 18 757 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1013 38 20 841 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 852 0 0 1051 0 0 1551 1982 526 1452 - 426
          Stage 1 - - - - - - 1090 1090 - 887 - -
          Stage 2 - - - - - - 461 892 - 565 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1142 - - 1028 - - *373 249 *715 *373 0 *763
          Stage 1 - - - - - - *585 532 - *718 0 -
          Stage 2 - - - - - - *720 625 - *674 0 -
Platoon blocked, % 1 - - 1 - - 1 1 1 1 1
Mov Cap-1 Maneuver *1142 - - 1028 - - *354 238 *715 *344 - *763
Mov Cap-2 Maneuver - - - - - - *439 359 - *452 - -
          Stage 1 - - - - - - *570 518 - *700 - -
          Stage 2 - - - - - - *693 613 - *628 - -

Approach EB WB NB SB

HCM Control Delay, s 0.2 0.2 13.5 10.8
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2

Capacity (veh/h) 511 * 1142 - - 1028 - - 452 763
HCM Lane V/C Ratio 0.172 0.025 - - 0.019 - - 0.012 0.017
HCM Control Delay (s) 13.5 8.2 - - 8.6 - - 13.1 9.8
HCM Lane LOS B A - - A - - B A
HCM 95th %tile Q(veh) 0.6 0.1 - - 0.1 - - 0 0.1

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection

Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Vol, veh/h 3 892 53 43 769 8 6 0 41 4 1 12
Future Vol, veh/h 3 892 53 43 769 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 991 59 48 854 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 863 0 0 1050 0 0 1551 1986 525 1457 2011 432
          Stage 1 - - - - - - 1027 1027 - 955 955 -
          Stage 2 - - - - - - 524 959 - 502 1056 -
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 *1142 - - 1029 - - *373 246 *715 *373 225 *763
          Stage 1 - - - - - - *664 584 - *632 572 -
          Stage 2 - - - - - - *720 570 - *674 559 -
Platoon blocked, % 1 - - 1 - - 1 1 1 1 1 1
Mov Cap-1 Maneuver *1142 - - 1029 - - *352 234 *715 *336 214 *763
Mov Cap-2 Maneuver - - - - - - *465 362 - *429 338 -
          Stage 1 - - - - - - *662 582 - *630 545 -
          Stage 2 - - - - - - *673 543 - *630 558 -

Approach EB WB NB SB

HCM Control Delay, s 0 0.5 10.8 10.7
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2

Capacity (veh/h) 669 * 1142 - - 1029 - - 429 763
HCM Lane V/C Ratio 0.078 0.003 - - 0.046 - - 0.01 0.017
HCM Control Delay (s) 10.8 8.2 - - 8.7 - - 13.5 9.8
HCM Lane LOS B A - - A - - B A
HCM 95th %tile Q(veh) 0.3 0 - - 0.1 - - 0 0.1

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

Timings
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 422 37 426 36 35 260 1251 48 1594 557
Future Volume (vph) 422 37 426 36 35 260 1251 48 1594 557
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 10.0 5.0 10.0 7.0
Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 16.7 11.0 16.0 13.0
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 23.0 23.0 39.9 7.2 7.2 16.9 72.2 7.5 60.6 89.3
Actuated g/C Ratio 0.18 0.18 0.31 0.06 0.06 0.13 0.56 0.06 0.47 0.69
v/c Ratio 0.85 0.86 0.89 0.41 0.39 0.65 0.51 0.52 0.75 0.53
Control Delay 77.2 77.4 44.6 72.1 34.3 60.0 19.6 77.2 32.1 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.2 77.4 44.6 72.1 34.3 60.0 19.6 77.2 32.1 8.4
LOS E E D E C E B E C A
Approach Delay 61.6 46.0 26.4 27.1
Approach LOS E D C C

Intersection Summary

Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 33.8 Intersection LOS: C
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (veh/h) 422 37 426 36 35 45 260 1251 38 48 1594 557
Future Volume (veh/h) 422 37 426 36 35 45 260 1251 38 48 1594 557
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 498 0 251 40 39 33 289 1390 31 53 1771 375
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 572 0 414 94 102 77 348 2357 53 68 2015 880
Arrive On Green 0.16 0.00 0.16 0.05 0.05 0.05 0.10 0.46 0.46 0.04 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1931 1454 3456 5139 115 1781 5106 1585

Grp Volume(v), veh/h 498 0 251 40 35 37 289 921 500 53 1771 375
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1609 1728 1702 1850 1781 1702 1585
Q Serve(g_s), s 17.7 0.0 18.1 2.8 2.5 2.9 10.7 26.1 26.1 3.8 41.8 17.9
Cycle Q Clear(g_c), s 17.7 0.0 18.1 2.8 2.5 2.9 10.7 26.1 26.1 3.8 41.8 17.9
Prop In Lane 1.00 1.00 1.00 0.90 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 572 0 414 94 94 85 348 1561 848 68 2015 880
V/C Ratio(X) 0.87 0.00 0.61 0.42 0.38 0.43 0.83 0.59 0.59 0.78 0.88 0.43
Avail Cap(c_a), veh/h 671 0 458 101 101 92 651 1762 958 119 2015 880
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.3 0.0 42.1 59.6 59.5 59.7 57.4 26.1 26.1 62.0 36.5 16.9
Incr Delay (d2), s/veh 9.6 0.0 1.1 1.1 0.9 1.3 2.0 0.2 0.4 6.9 5.9 1.5
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 8.7 0.0 7.2 1.3 1.2 1.2 4.8 10.6 11.5 1.9 18.2 9.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.8 0.0 43.3 60.8 60.4 60.9 59.3 26.3 26.5 68.8 42.3 18.4
LnGrp LOS E A D E E E E C C E D B

Approach Vol, veh/h 749 112 1710 2199
Approach Delay, s/veh 56.3 60.7 31.9 38.9
Approach LOS E E C D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.3 65.3 26.4 18.6 57.0 12.5
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 5.8 28.1 20.1 12.7 43.8 4.9
Green Ext Time (p_c), s 0.0 2.0 0.8 0.4 2.5 0.1

Intersection Summary

HCM 6th Ctrl Delay 39.6
HCM 6th LOS D

Notes

User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Timings

CivTech BR Synchro 10 Report
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 422 37 426 36 35 260 1251 48 1594 557
Future Volume (vph) 422 37 426 36 35 260 1251 48 1594 557
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 10.0 5.0 10.0 7.0
Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 16.7 11.0 16.0 13.0
Total Split (s) 33.0 33.0 28.0 17.0 17.0 28.0 66.0 14.0 52.0 33.0
Total Split (%) 25.4% 25.4% 21.5% 13.1% 13.1% 21.5% 50.8% 10.8% 40.0% 25.4%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 24.5 24.5 40.2 8.1 8.1 15.7 69.5 7.9 59.5 89.6
Actuated g/C Ratio 0.19 0.19 0.31 0.06 0.06 0.12 0.53 0.06 0.46 0.69
v/c Ratio 0.80 0.81 0.83 0.36 0.36 0.70 0.53 0.50 0.76 0.52
Control Delay 69.0 69.3 32.8 67.5 32.4 63.8 22.0 74.2 33.5 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.0 69.3 32.8 67.5 32.4 63.8 22.0 74.2 33.5 6.4
LOS E E C E C E C E C A
Approach Delay 51.6 43.3 29.0 27.5
Approach LOS D D C C

Intersection Summary

Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 32.9 Intersection LOS: C
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (veh/h) 422 37 426 36 35 45 260 1251 38 48 1594 557
Future Volume (veh/h) 422 37 426 36 35 45 260 1251 38 48 1594 557
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 498 0 251 40 39 33 289 1390 31 53 1771 341
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 0 417 94 102 77 347 2158 48 68 1819 822
Arrive On Green 0.16 0.00 0.16 0.05 0.05 0.05 0.10 0.42 0.42 0.04 0.36 0.36
Sat Flow, veh/h 3563 0 1585 1781 1931 1454 3456 5139 115 1781 5106 1585

Grp Volume(v), veh/h 498 0 251 40 35 37 289 921 500 53 1771 341
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1609 1728 1702 1850 1781 1702 1585
Q Serve(g_s), s 17.7 0.0 18.0 2.8 2.5 2.9 10.7 28.0 28.0 3.8 44.4 17.2
Cycle Q Clear(g_c), s 17.7 0.0 18.0 2.8 2.5 2.9 10.7 28.0 28.0 3.8 44.4 17.2
Prop In Lane 1.00 1.00 1.00 0.90 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 578 0 417 94 94 85 347 1429 777 68 1819 822
V/C Ratio(X) 0.86 0.00 0.60 0.42 0.38 0.43 0.83 0.64 0.64 0.78 0.97 0.41
Avail Cap(c_a), veh/h 754 0 495 156 156 141 598 1579 858 119 1819 822
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.0 0.0 42.0 59.6 59.5 59.7 57.4 30.0 30.0 62.0 41.3 19.2
Incr Delay (d2), s/veh 6.6 0.0 0.6 1.1 0.9 1.3 2.0 0.5 1.0 6.9 15.8 1.5
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 8.4 0.0 7.1 1.3 1.2 1.2 4.8 11.5 12.6 1.9 21.1 9.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.6 0.0 42.6 60.8 60.4 60.9 59.4 30.5 31.0 68.8 57.0 20.7
LnGrp LOS E A D E E E E C C E E C

Approach Vol, veh/h 749 112 1710 2165
Approach Delay, s/veh 53.9 60.7 35.5 51.6
Approach LOS D E D D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.3 60.3 26.6 18.6 52.0 12.5
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 60.3 27.5 22.5 46.3 11.4
Max Q Clear Time (g_c+I1), s 5.8 30.0 20.0 12.7 46.4 4.9
Green Ext Time (p_c), s 0.0 2.0 1.1 0.4 0.0 0.1

Intersection Summary

HCM 6th Ctrl Delay 46.4
HCM 6th LOS D

Notes

User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Timings
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Configurations
Traffic Volume (vph) 228 764 12 805 7 60 57 46
Future Volume (vph) 228 764 12 805 7 60 57 46
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 7.0 7.0 4.0 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 102.4 100.4 84.3 84.3 10.7 10.7 19.6 17.1
Actuated g/C Ratio 0.79 0.77 0.65 0.65 0.08 0.08 0.15 0.13
v/c Ratio 0.53 0.32 0.03 0.42 0.10 0.51 0.37 0.66
Control Delay 8.1 5.3 11.8 13.0 55.7 63.3 53.2 32.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.1 5.3 11.8 13.0 55.7 63.3 53.2 32.6
LOS A A B B E E D C
Approach Delay 5.9 13.0 62.6 37.3
Approach LOS A B E D

Intersection Summary

Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 14.2 Intersection LOS: B
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (veh/h) 228 764 28 12 805 56 7 60 10 57 46 145
Future Volume (veh/h) 228 764 28 12 805 56 7 60 10 57 46 145
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 253 849 20 13 894 45 8 67 5 63 51 105
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 512 2790 66 499 2399 121 88 96 7 134 64 132
Arrive On Green 0.06 0.79 0.79 0.70 0.70 0.70 0.06 0.06 0.06 0.03 0.12 0.12
Sat Flow, veh/h 1781 3549 84 637 3443 173 1231 1719 128 1781 545 1123

Grp Volume(v), veh/h 253 425 444 13 461 478 8 0 72 63 0 156
Grp Sat Flow(s),veh/h/ln 1781 1777 1855 637 1777 1839 1231 0 1847 1781 0 1668
Q Serve(g_s), s 4.9 8.7 8.7 0.8 13.8 13.8 0.8 0.0 5.0 4.0 0.0 11.8
Cycle Q Clear(g_c), s 4.9 8.7 8.7 0.8 13.8 13.8 4.7 0.0 5.0 4.0 0.0 11.8
Prop In Lane 1.00 0.05 1.00 0.09 1.00 0.07 1.00 0.67
Lane Grp Cap(c), veh/h 512 1397 1459 499 1238 1282 88 0 103 134 0 196
V/C Ratio(X) 0.49 0.30 0.30 0.03 0.37 0.37 0.09 0.00 0.70 0.47 0.00 0.80
Avail Cap(c_a), veh/h 778 1397 1459 499 1238 1282 279 0 391 134 0 456
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 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.6 3.9 3.9 6.1 8.1 8.1 62.0 0.0 60.3 54.9 0.0 55.8
Incr Delay (d2), s/veh 0.7 0.6 0.5 0.1 0.9 0.8 0.4 0.0 8.1 2.6 0.0 7.2
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 1.7 2.9 3.0 0.1 5.3 5.5 0.3 0.0 2.6 2.0 0.0 5.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.4 4.5 4.4 6.2 8.9 8.9 62.4 0.0 68.4 57.5 0.0 63.0
LnGrp LOS A A A A A A E A E E A E

Approach Vol, veh/h 1122 952 80 219
Approach Delay, s/veh 4.9 8.9 67.8 61.4
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8

Phs Duration (G+Y+Rc), s 11.6 96.6 8.0 13.8 108.2 21.8
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 6.9 15.8 6.0 7.0 10.7 13.8
Green Ext Time (p_c), s 0.7 7.4 0.0 0.3 6.8 0.8

Intersection Summary

HCM 6th Ctrl Delay 13.8
HCM 6th LOS B

HCM 6th TWSC
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Intersection

Int Delay, s/veh 0

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Vol, veh/h 0 846 1 0 871 0 0 0 2 0 0 0
Future Vol, veh/h 0 846 1 0 871 0 0 0 2 0 0 0
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 25 - - 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 0 940 1 0 968 0 0 0 2 0 0 0

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 968 0 0 941 0 0 1425 1909 471 1438 1909 484
          Stage 1 - - - - - - 941 941 - 968 968 -
          Stage 2 - - - - - - 484 968 - 470 941 -
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 *1070 - - *1106 - - *508 *137 *739 *488 *137 *715
          Stage 1 - - - - - - *697 *611 - *674 *591 -
          Stage 2 - - - - - - *674 *591 - *697 *611 -
Platoon blocked, % 1 - - 1 - - 1 1 1 1 1 1
Mov Cap-1 Maneuver *1070 - - *1106 - - *508 *137 *739 *487 *137 *715
Mov Cap-2 Maneuver - - - - - - *508 *137 - *487 *137 -
          Stage 1 - - - - - - *697 *611 - *674 *591 -
          Stage 2 - - - - - - *674 *591 - *695 *611 -

Approach EB WB NB SB

HCM Control Delay, s 0 0 9.9 0
HCM LOS A A

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 739 * 1070 - - * 1106 - - -
HCM Lane V/C Ratio 0.003 - - - - - - -
HCM Control Delay (s) 9.9 0 - - 0 - - 0
HCM Lane LOS A A - - A - - A
HCM 95th %tile Q(veh) 0 0 - - 0 - - -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection

Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 848 1 0 870 1 0
Future Vol, veh/h 848 1 0 870 1 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 942 1 0 967 1 0

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 943 0 1427 472
          Stage 1 - - - - 943 -
          Stage 2 - - - - 484 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *1106 - *301 *739
          Stage 1 - - - - *698 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1 1
Mov Cap-1 Maneuver - - *1106 - *301 *739
Mov Cap-2 Maneuver - - - - *451 -
          Stage 1 - - - - *698 -
          Stage 2 - - - - *675 -

Approach EB WB NB

HCM Control Delay, s 0 0 13
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 451 - - * 1106 -
HCM Lane V/C Ratio 0.002 - - - -
HCM Control Delay (s) 13 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC

CivTech BR Synchro 10 Report
09/05/2019 Page 5

Intersection

Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 847 1 2 870 1 2
Future Vol, veh/h 847 1 2 870 1 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 941 1 2 967 1 2

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 942 0 1430 471
          Stage 1 - - - - 942 -
          Stage 2 - - - - 488 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *1106 - *514 *739
          Stage 1 - - - - *698 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1 1
Mov Cap-1 Maneuver - - *1106 - *513 *739
Mov Cap-2 Maneuver - - - - *546 -
          Stage 1 - - - - *696 -
          Stage 2 - - - - *675 -

Approach EB WB NB

HCM Control Delay, s 0 0 10.5
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 661 - - * 1106 -
HCM Lane V/C Ratio 0.005 - - 0.002 -
HCM Control Delay (s) 10.5 - - 8.3 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection

Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 849 0 0 870 2 0
Future Vol, veh/h 849 0 0 870 2 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 0 967 2 0

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 943 0 1427 472
          Stage 1 - - - - 943 -
          Stage 2 - - - - 484 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *1106 - *434 *739
          Stage 1 - - - - *698 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1 1
Mov Cap-1 Maneuver - - *1106 - *434 *739
Mov Cap-2 Maneuver - - - - *511 -
          Stage 1 - - - - *698 -
          Stage 2 - - - - *675 -

Approach EB WB NB

HCM Control Delay, s 0 0 12.1
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 511 - - * 1106 -
HCM Lane V/C Ratio 0.004 - - - -
HCM Control Delay (s) 12.1 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC

CivTech BR Synchro 10 Report
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Intersection

Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 849 0 0 869 2 3
Future Vol, veh/h 849 0 0 869 2 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 0 966 2 3

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 943 0 1426 472
          Stage 1 - - - - 943 -
          Stage 2 - - - - 483 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *1106 - *350 *739
          Stage 1 - - - - *698 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1 1
Mov Cap-1 Maneuver - - *1106 - *350 *739
Mov Cap-2 Maneuver - - - - *473 -
          Stage 1 - - - - *698 -
          Stage 2 - - - - *675 -

Approach EB WB NB

HCM Control Delay, s 0 0 11
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 603 - - * 1106 -
HCM Lane V/C Ratio 0.009 - - - -
HCM Control Delay (s) 11 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection

Int Delay, s/veh 1.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Vol, veh/h 7 792 41 6 777 9 66 3 47 7 0 34
Future Vol, veh/h 7 792 41 6 777 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 880 46 7 863 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 873 0 0 926 0 0 1365 1806 463 1340 - 437
          Stage 1 - - - - - - 919 919 - 882 - -
          Stage 2 - - - - - - 446 887 - 458 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1142 - - 1088 - - *418 329 *763 *418 0 *763
          Stage 1 - - - - - - *677 602 - *720 0 -
          Stage 2 - - - - - - *720 629 - *720 0 -
Platoon blocked, % 1 - - 1 - - 1 1 1 1 1
Mov Cap-1 Maneuver *1142 - - 1088 - - *394 325 *763 *384 - *763
Mov Cap-2 Maneuver - - - - - - *487 426 - *487 - -
          Stage 1 - - - - - - *672 598 - *715 - -
          Stage 2 - - - - - - *680 626 - *662 - -

Approach EB WB NB SB

HCM Control Delay, s 0.1 0.1 13.2 10.4
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2

Capacity (veh/h) 568 * 1142 - - 1088 - - 487 763
HCM Lane V/C Ratio 0.227 0.007 - - 0.006 - - 0.016 0.05
HCM Control Delay (s) 13.2 8.2 - - 8.3 - - 12.5 10
HCM Lane LOS B A - - A - - B B
HCM 95th %tile Q(veh) 0.9 0 - - 0 - - 0 0.2

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection

Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Vol, veh/h 11 786 53 61 775 8 14 1 89 4 0 7
Future Vol, veh/h 11 786 53 61 775 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 873 59 68 861 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 870 0 0 932 0 0 1494 1933 466 1463 - 435
          Stage 1 - - - - - - 927 927 - 1002 - -
          Stage 2 - - - - - - 567 1006 - 461 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1142 - - 1081 - - *418 221 *763 *418 0 *763
          Stage 1 - - - - - - *666 596 - *578 0 -
          Stage 2 - - - - - - *720 533 - *720 0 -
Platoon blocked, % 1 - - 1 - - 1 1 1 1 1
Mov Cap-1 Maneuver *1142 - - 1081 - - *391 205 *763 *343 - *763
Mov Cap-2 Maneuver - - - - - - *479 336 - *413 - -
          Stage 1 - - - - - - *659 589 - *572 - -
          Stage 2 - - - - - - *668 499 - *619 - -

Approach EB WB NB SB

HCM Control Delay, s 0.1 0.6 11.2 11.3
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2

Capacity (veh/h) 699 * 1142 - - 1081 - - 413 763
HCM Lane V/C Ratio 0.165 0.011 - - 0.063 - - 0.011 0.01
HCM Control Delay (s) 11.2 8.2 - - 8.6 - - 13.8 9.8
HCM Lane LOS B A - - A - - B A
HCM 95th %tile Q(veh) 0.6 0 - - 0.2 - - 0 0

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 461 54 385 54 60 373 1514 56 1461 449
Future Volume (vph) 461 54 385 54 60 373 1514 56 1461 449
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 10.0 5.0 10.0 7.0
Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 16.7 11.0 16.0 13.0
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 23.9 23.9 43.7 7.3 7.3 19.9 71.1 7.7 56.6 86.2
Actuated g/C Ratio 0.18 0.18 0.34 0.06 0.06 0.15 0.55 0.06 0.44 0.66
v/c Ratio 0.93 0.91 0.74 0.61 0.56 0.79 0.62 0.60 0.73 0.46
Control Delay 88.8 85.1 29.5 84.9 38.1 64.2 22.3 82.1 33.6 9.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 88.8 85.1 29.5 84.9 38.1 64.2 22.3 82.1 33.6 9.9
LOS F F C F D E C F C A
Approach Delay 62.4 52.1 30.4 29.5
Approach LOS E D C C

Intersection Summary

Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 36.6 Intersection LOS: D
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (veh/h) 461 54 385 54 60 67 373 1514 44 56 1461 449
Future Volume (veh/h) 461 54 385 54 60 67 373 1514 44 56 1461 449
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 555 0 261 60 67 52 414 1682 38 62 1623 332
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 615 0 491 96 107 75 473 2510 57 79 2015 899
Arrive On Green 0.17 0.00 0.17 0.05 0.05 0.05 0.14 0.49 0.49 0.04 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1992 1403 3456 5137 116 1781 5106 1585

Grp Volume(v), veh/h 555 0 261 60 59 60 414 1114 606 62 1623 332
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1618 1728 1702 1849 1781 1702 1585
Q Serve(g_s), s 19.8 0.0 17.7 4.3 4.2 4.7 15.3 32.4 32.4 4.5 36.7 14.9
Cycle Q Clear(g_c), s 19.8 0.0 17.7 4.3 4.2 4.7 15.3 32.4 32.4 4.5 36.7 14.9
Prop In Lane 1.00 1.00 1.00 0.87 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 615 0 491 96 96 87 473 1663 904 79 2015 899
V/C Ratio(X) 0.90 0.00 0.53 0.63 0.62 0.69 0.87 0.67 0.67 0.78 0.81 0.37
Avail Cap(c_a), veh/h 671 0 516 101 101 92 651 1762 957 119 2015 899
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.7 0.0 37.1 60.2 60.2 60.4 55.0 25.3 25.3 61.5 34.9 15.4
Incr Delay (d2), s/veh 13.9 0.0 0.4 7.5 6.9 14.9 7.7 0.7 1.3 8.7 3.6 1.2
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 10.1 0.0 6.9 2.1 2.1 2.3 7.2 13.1 14.4 2.2 15.7 8.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 66.6 0.0 37.5 67.7 67.1 75.3 62.7 26.0 26.6 70.2 38.5 16.6
LnGrp LOS E A D E E E E C C E D B

Approach Vol, veh/h 816 179 2134 2017
Approach Delay, s/veh 57.3 70.1 33.3 35.8
Approach LOS E E C D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 11.1 69.2 28.0 23.3 57.0 12.6
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 6.5 34.4 21.8 17.3 38.7 6.7
Green Ext Time (p_c), s 0.0 2.6 0.6 0.5 2.7 0.0

Intersection Summary

HCM 6th Ctrl Delay 39.4
HCM 6th LOS D

Notes

User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Configurations
Traffic Volume (vph) 461 54 385 54 60 373 1514 56 1461 449
Future Volume (vph) 461 54 385 54 60 373 1514 56 1461 449
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 10.0 5.0 10.0 7.0
Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 16.7 11.0 16.0 13.0
Total Split (s) 33.0 33.0 27.0 21.0 21.0 27.0 62.0 14.0 49.0 33.0
Total Split (%) 25.4% 25.4% 20.8% 16.2% 16.2% 20.8% 47.7% 10.8% 37.7% 25.4%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 25.5 25.5 45.3 9.2 9.2 19.8 66.6 8.7 53.2 84.4
Actuated g/C Ratio 0.20 0.20 0.35 0.07 0.07 0.15 0.51 0.07 0.41 0.65
v/c Ratio 0.87 0.86 0.66 0.48 0.47 0.79 0.67 0.53 0.78 0.44
Control Delay 76.4 73.8 18.8 70.3 33.2 64.6 26.8 74.1 37.8 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.4 73.8 18.8 70.3 33.2 64.6 26.8 74.1 37.8 6.4
LOS E E B E C E C E D A
Approach Delay 51.0 44.3 34.1 31.7
Approach LOS D D C C

Intersection Summary

Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 36.6 Intersection LOS: D
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (veh/h) 461 54 385 54 60 67 373 1514 44 56 1461 449
Future Volume (veh/h) 461 54 385 54 60 67 373 1514 44 56 1461 449
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 555 0 261 60 67 52 414 1682 38 62 1623 332
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 625 0 494 96 108 76 470 2188 49 79 1701 806
Arrive On Green 0.18 0.00 0.18 0.05 0.05 0.05 0.14 0.43 0.43 0.04 0.33 0.33
Sat Flow, veh/h 3563 0 1585 1781 1992 1403 3456 5137 116 1781 5106 1585

Grp Volume(v), veh/h 555 0 261 60 59 60 414 1114 606 62 1623 332
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1618 1728 1702 1849 1781 1702 1585
Q Serve(g_s), s 19.8 0.0 17.6 4.3 4.2 4.7 15.3 36.3 36.3 4.5 40.4 16.9
Cycle Q Clear(g_c), s 19.8 0.0 17.6 4.3 4.2 4.7 15.3 36.3 36.3 4.5 40.4 16.9
Prop In Lane 1.00 1.00 1.00 0.87 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 625 0 494 96 96 87 470 1450 788 79 1701 806
V/C Ratio(X) 0.89 0.00 0.53 0.62 0.61 0.69 0.88 0.77 0.77 0.78 0.95 0.41
Avail Cap(c_a), veh/h 754 0 551 211 210 192 572 1474 801 119 1701 806
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.3 0.0 36.9 60.2 60.2 60.4 55.1 31.8 31.8 61.5 42.4 19.9
Incr Delay (d2), s/veh 9.8 0.0 0.3 2.4 2.4 3.5 11.5 2.2 4.0 8.7 13.4 1.6
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 9.7 0.0 6.9 2.0 2.0 2.0 7.4 15.2 17.0 2.2 18.9 9.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.2 0.0 37.2 62.6 62.5 63.9 66.7 34.1 35.9 70.2 55.8 21.4
LnGrp LOS E A D E E E E C D E E C

Approach Vol, veh/h 816 179 2134 2017
Approach Delay, s/veh 54.2 63.0 40.9 50.6
Approach LOS D E D D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 11.1 61.1 28.3 23.2 49.0 12.6
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 56.3 27.5 21.5 43.3 15.4
Max Q Clear Time (g_c+I1), s 6.5 38.3 21.8 17.3 42.4 6.7
Green Ext Time (p_c), s 0.0 2.6 1.0 0.4 0.5 0.3

Intersection Summary

HCM 6th Ctrl Delay 47.6
HCM 6th LOS D

Notes

User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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TRIP GENERATION 
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Smoke Tree Resort CivTech Inc.
Proposed

Methodology Overview
This form facilitates trip generation estimation using data within the Institute of Transportation Engineer's (ITE) Trip Generation Manual , 10th Edition and methodology described within ITE's Trip 
Generation Handbook , 3rd Edition. These references will be referred to as Manual and Handbook , respectively. The Manual  contains data collected by various transportation professionals for a 
wide range of different land uses, with each land use category represented by a land use code (LUC). Average rates and equations have been established that correlate the relationship between 
an independent variable that describes the development size and generated trips for each categorized LUC in various settings and time periods. The Handbook  indicates an established 
methodology for how to use data contained within the Manual when to use the fitted curve instead of the average rate and when to adjustments to the volume of trips are appropriate and how to 
do so. The methodology steps are represented visually in boxes in Figure 3.1. This worksheet applies calculations for each box if applicable.

Box 1 - Define Study Site Land Use Type & Site Characteristics

The analyst is to pick an appropriate LUC(s) based on the subject's zoning/land use(s)/future land use(s). The size of the land use(s) is described in reference to an independent variable(s) 
specific to (each) the land use (example: 1,000 square feet of building area is relatively common).

Land Use Types and Size
Proposed Use Amount Units ITE LUC ITE Land Use Name

Main Hotel/Resort Villas 122 Rooms 310/330 Hotel/Resort Hotel

Stand Alone Restaurant 3.200 1,000 square feet 931 Quality Restaurant

Market/Coffee Shop 5.800 1,000 square feet 820 Shopping Center

Box 4 - Is Study Site Multimodal?
Per the Handbook, "if the objective is to establish a local trip generation rate for a particular land use or study site, the simplified approach (Box 9) may be acceptable but the Box 5 through 8 

approach is required if the study site is located in an infill setting, contains a mix of uses on-site, or is near significant transit service." 

Box 5/Box 9 - Estimate Baseline Trips/Estimate Vehicular Trips (Determine Equation)

Vehicle trips are estimated using rates/equations applicable to each LUC. When the appropriate graph has a fitted curve, the Handbook  has a process (Figure 4.2) to determine when to use it 
versus using the weighted average rate or collecting local data. The methodology requires for engineering judgement in some circumstances and permits engineering judgement to override or 
make adjustments when appropriate to best project (example 1: study site is expected to operate differently than data in the applicable land use code - such as restaurant that is closed in the 
morning or in the evening; example 2: LUC data in a localized area fails to be represented by the typically selected fitted curve/weighted average rate - a small shop/LUC 820, AM peak hour is 
skewed by the high y-intercept).

Equation Type: Equation Used [Equated Rate] (Type Abbreviations: Weighted Average Rate ("WA"), Fitted Curve ("FC"), or Custom ("C") )

Proposed Use ADT AM Peak Hour PM Peak Hour (not used)
Main Hotel/Resort Villas C: T=X*4.46 [4.46] C: T=X*0.39 [0.39] C: T=X*0.47 [0.47] N/A:  []

Stand Alone Restaurant WA: T=X*83.84 [83.84] WA: T=X*0.73 [0.73] WA: T=X*7.8 [7.80] N/A:  []

Market/Coffee Shop WA: T=X*37.75 [37.75] WA: T=X*0.94 [0.94] WA: T=X*3.81 [3.81] FC: LN(T)=0.62*LN(X)+6.24 [262.96]

Box 5/Box 9 - Estimate Baseline Trips/Estimate Vehicular Trips (Apply Equations and in/out Distributions)

Baseline Vehicular Trips
ADT AM Peak Hour PM Peak Hour (not used)

Proposed Use % In In Out Total % In In Out Total % In In Out Total % In In Out Total
Main Hotel/Resort Villas 50% 272 272 544 59% 28 20 48 51% 29 28 57 0% 0 0 0

Stand Alone Restaurant 50% 134 134 268 80% 2 0 2 67% 17 8 25 0% 0 0 0

Market/Coffee Shop 50% 109 109 218 62% 3 2 5 48% 11 11 22 50% 763 762 1,525

Totals 515 515 1,030 33 22 55 57 47 104 763 762 1,525

Adjustments for Internal Trips
ADT AM Peak Hour PM Peak Hour (not used)

Proposed Use Percent In Out Total Percent In Out Total Percent In Out Total Percent In Out Total
Main Hotel/Resort Villas 0% 0 0 0 0% 0 0 0 0% 0 0 0 0% 0 0 0

Stand Alone Restaurant 50% 67 67 134 50% 1 0 1 50% 9 4 13 0% 0 0 0

Market/Coffee Shop 65% 71 71 142 65% 2 1 3 65% 7 7 14 0% 0 0 0

Totals 0% 138 138 276 0% 3 1 4 0% 16 11 27 0% 0 0 0

External Vehicular Trips
ADT AM Peak Hour PM Peak Hour (not used)

Proposed Use In Out Total In Out Total In Out Total In Out Total
Main Hotel/Resort Villas 272 272 544 28 20 48 29 28 57 0 0 0

Stand Alone Restaurant 67 67 134 1 0 1 8 4 12 0 0 0

Market/Coffee Shop 38 38 76 1 1 2 4 4 8 763 762 1,525

Totals 377 377 754 30 21 51 41 36 77 763 762 1,525

January 2020
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APPENDIX E 

TRIP DISTRIBUTION 



2020 2030
Quadrant Population Percent Employment Percent Population Percent Employment Percent

North Northwest 65,355            13.6% 32,509         9.9% 13.6% 34,609       9.8%

North Northeast 46,994            9.8% 65,989         20.1% 9.8% 71,138       20.1%

North 112,348          23.4% 98,498         30.0% 23.4% 105,746     29.9%
East Northeast 49,891            10.4% 32,915         10.0% 10.1% 35,109       9.9%

East Southeast 14,233            3.0% 10,959         3.3% 2.8% 11,979       3.4%

East 64,123            13.4% 43,874         13.3% 12.9% 47,088       13.3%
South Southeast 81,730            17.0% 63,866         19.4% 17.8% 71,441       20.2%

South Southwest 92,361            19.2% 51,145         15.5% 19.3% 54,029       15.3%

South 174,091          36.2% 115,011       34.9% 37.1% 125,470     35.5%
West Southwest 69,372            14.4% 54,731         16.6% 14.4% 56,911       16.1%

West Northwest 60,317            12.6% 16,798         5.1% 12.2% 18,279       5.2%

West 129,689          27.0% 71,529         21.7% 26.6% 75,190       21.3%
Totals 480,252          100.0% 328,912       99.9% 100.0% 353,494     100.0%

Radius 3 Offset northern limits

Population radius: 10 miles

2020 2030 2020 2030
Select Analysis Year (2020, 2030, 2040,2050) 13.6% 13.6% 9.8% 9.8%

2020

2030 2020 2030 2020 2030
2040 12.6% 12.2% 10.4% 10.1%
2050

2020 2030 2020 2030
14.4% 14.4% 3.0% 2.8%

2020 2030 2020 2030
19.2% 19.3% 17.0% 17.8%

Pop%
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10-mile radius
2020 2030 % of 2020 2030 2020 2030 % of 2020 2030

RAZ MPA Population Population TAZ Adjusted Adjusted RAZ MPA Population Population TAZ Adjusted Adjusted
NNW NNE

245 PH 57,570       59,845       30% 17,271     17,954     228 PH 17,962       39,116       5% 898          1,956       

227 PH 56,483       67,265       5% 2,824       3,363       230 SC 33,607       41,394       15% 5,041       6,209       

228 PH 17,962       39,116       10% 1,796       3,912       246 PH 60,062       62,330       25% 15,016     15,583     

246 PH 60,062       62,330       70% 42,043     43,631     247 SC 13,321       13,647       100% 13,321     13,647     

262 PV 14,198       14,871       10% 1,420       1,487       248 SC 37,661       39,019       30% 11,298     11,706     

-                 -                 -               -               262 PV 14,198       14,871       10% 1,420       1,487       

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

From NNW 65,355     70,346     From NNE 46,994     50,587     
From North 112,348   120,934   
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10-mile radius
2020 2030 % of 2020 2030 2020 2030 % of 2020 2030

RAZ MPA Population Population TAZ Adjusted Adjusted RAZ MPA Population Population TAZ Adjusted Adjusted
ENE ESE

230 SC 33,607       41,394       5% 1,680       2,070       262 PV 14,198       14,871       5% 710          744          

249 SC 21,657       22,818       40% 8,663       9,127       263 SC 36,704       37,882       35% 12,846     13,259     

248 SC 37,661       39,019       70% 26,363     27,313     264 SR 6,766         7,102         10% 677          710          

264 SR 6,766         7,102         5% 338          355          -                 -                 -               -               

263 SC 36,704       37,882       35% 12,846     13,259     -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

From ENE 49,891     52,124     From ESE 14,233     14,712     
From East 64,123     66,836     
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10-mile radius
2020 2030 % of 2020 2030 2020 2030 % of 2020 2030

RAZ MPA Population Population TAZ Adjusted Adjusted RAZ MPA Population Population TAZ Adjusted Adjusted
SSE SSW

262 PV 14,198       14,871       10% 1,420       1,487       262 PV 14,198       14,871       20% 2,840       2,974       

263 SC 36,704       37,882       20% 7,341       7,576       271 PH 67,978       72,784       55% 37,388     40,031     

272 SC 72,339       81,764       95% 68,722     77,676     272 SC 72,339       81,764       5% 3,617       4,088       

264 SR 6,766         7,102         5% 338          355          276 PH 48,517       52,834       100% 48,517     52,834     

288 TE 78,175       107,704     5% 3,909       5,385       -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               
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-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

From SSE 81,730     92,480     From SSW 92,361     99,928     
From South 174,091   192,407   
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10-mile radius
2020 2030 % of 2020 2030 2020 2030 % of 2020 2030

RAZ MPA Population Population TAZ Adjusted Adjusted RAZ MPA Population Population TAZ Adjusted Adjusted
WSW WNW

262 PV 14,198       14,871       25% 3,550       3,718       349 MC 391            416            100% 391          416          

261 PH 35,232       38,363       100% 35,232     38,363     244 PH 55,833       59,925       35% 19,542     20,974     

271 PH 67,978       72,784       45% 30,590     32,753     262 PV 14,198       14,871       20% 2,840       2,974       

-                 -                 -               -               246 PH 60,062       62,330       5% 3,003       3,117       

-                 -                 -               -               245 PH 57,570       59,845       60% 34,542     35,907     

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               
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-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

-                 -                 -               -               -                 -                 -               -               

From WSW 69,372     74,834     From WNW 60,317     63,387     
From West 129,689   138,221   
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APPENDIX F 

BACKGROUND TRAFFIC 



Smoke Tree Resort Background Traffic Calculations

Location of counts: Scottsdale Road between Indian Bend and Lincoln

Source(s): https://www.scottsdaleaz.gov/transportation/studies-reports/traffic-volume

Year Volume

Avg Growth 

Rate to 2012

Expansion 

Factor to 

2012

Beginning 2012 43,500       

End 2014 45,000       1.7% 0.967           

Growth Rate Used 1.7%

Per-Year Multiplier 1.017         

Expansion
Year Factor(s)
2018 1.000         

2019 1.017         

2020 1.034         

2021 1.052         <- Expansion factor to opening

2022 1.070         

2023 1.088         

2024 1.106         

2025 1.125         

2026 1.144         <- Expansion factor to 5 years after opening

2027 1.164         

2028 1.184         

2029 1.204         

2030 1.224         

2031 1.245         

2032 1.266         

2033 1.288         

2034 1.310         

2035 1.332         

2036 1.354         

2037 1.378         

2038 1.401         

March 2020

Page 1   Appendix F

https://www.scottsdaleaz.gov/transportation/studies-reports/traffic-volume
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APPENDIX G 

2021 PEAK HOUR ANALYSIS SCENARIO 1 



Timings

CivTech SC Synchro 10 Report
03/25/2020 Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 226 969 22 900 5 35 74 92
Future Volume (vph) 226 969 22 900 5 35 74 92
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 93.5 91.5 68.9 68.9 18.8 18.8 28.5 26.0
Actuated g/C Ratio 0.72 0.70 0.53 0.53 0.14 0.14 0.22 0.20
v/c Ratio 0.60 0.43 0.10 0.53 0.11 0.21 0.32 0.83
Control Delay 14.8 9.6 34.0 37.4 49.2 33.6 42.8 50.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.8 9.6 34.0 37.4 49.2 33.6 42.8 50.2
LOS B A C D D C D D
Approach Delay 10.6 37.3 35.0 48.8
Approach LOS B D D D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 26.6 Intersection LOS: C
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary

CivTech SC Synchro 10 Report
03/25/2020 Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 226 969 31 22 900 42 5 35 19 74 92 237
Future Volume (veh/h) 226 969 31 22 900 42 5 35 19 74 92 237
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 251 1077 34 24 1000 47 6 39 21 82 102 263
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 476 2474 78 311 2027 95 87 200 108 296 115 296
Arrive On Green 0.08 0.67 0.67 1.00 1.00 1.00 0.17 0.17 0.17 0.04 0.24 0.24
Sat Flow, veh/h 1688 3701 117 481 3637 171 963 1204 648 1688 487 1256
Grp Volume(v), veh/h 251 544 567 24 514 533 6 0 60 82 0 365
Grp Sat Flow(s),veh/h/ln 1688 1870 1948 481 1870 1938 963 0 1852 1688 0 1743
Q Serve(g_s), s 7.9 17.7 17.7 0.3 0.0 0.0 0.8 0.0 3.6 5.0 0.0 26.3
Cycle Q Clear(g_c), s 7.9 17.7 17.7 3.5 0.0 0.0 18.1 0.0 3.6 5.0 0.0 26.3
Prop In Lane 1.00 0.06 1.00 0.09 1.00 0.35 1.00 0.72
Lane Grp Cap(c), veh/h 476 1250 1302 311 1042 1080 87 0 308 296 0 410
V/C Ratio(X) 0.53 0.44 0.44 0.08 0.49 0.49 0.07 0.00 0.20 0.28 0.00 0.89
Avail Cap(c_a), veh/h 638 1250 1302 311 1042 1080 205 0 534 296 0 623
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 0.80 0.80 0.80 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 9.2 10.1 10.1 0.1 0.0 0.0 61.2 0.0 46.7 41.9 0.0 48.1
Incr Delay (d2), s/veh 0.9 1.1 1.1 0.4 1.3 1.3 0.3 0.0 0.3 0.5 0.0 10.3
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 3.0 7.4 7.6 0.0 0.4 0.4 0.2 0.0 1.7 2.2 0.0 12.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.1 11.2 11.1 0.5 1.3 1.3 61.5 0.0 47.0 42.4 0.0 58.4
LnGrp LOS B B B A A A E A D D A E
Approach Vol, veh/h 1362 1071 66 447
Approach Delay, s/veh 11.0 1.3 48.3 55.4
Approach LOS B A D E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 14.5 78.4 9.0 28.1 92.9 37.1
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 9.9 5.5 7.0 20.1 19.7 28.3
Green Ext Time (p_c), s 0.6 9.1 0.0 0.2 9.8 2.3

Intersection Summary
HCM 6th Ctrl Delay 15.0
HCM 6th LOS B



Timings

CivTech SC Synchro 10 Report
03/25/2020 Page 3

Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 115 1012 2 862 0 26 0
Future Volume (vph) 115 1012 2 862 0 26 0
Turn Type Perm NA Perm NA NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max
Act Effct Green (s) 31.2 31.2 31.2 31.2 24.8 24.8
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.38 0.38
v/c Ratio 0.68 0.66 0.01 0.57 0.01 0.16
Control Delay 39.4 18.8 9.0 15.5 0.0 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.4 18.8 9.0 15.5 0.0 7.8
LOS D B A B A A
Approach Delay 20.9 15.5 7.8
Approach LOS C B A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 18.0 Intersection LOS: B
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 1012 3 2 862 12 0 0 7 26 0 65
Future Volume (veh/h) 115 1012 3 2 862 12 0 0 7 26 0 65
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 128 1124 3 2 958 13 0 0 8 29 0 72
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 293 1505 4 247 1486 20 0 0 709 235 36 495
Arrive On Green 0.83 0.83 0.83 0.83 0.83 0.83 0.00 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 579 3636 10 500 3590 49 0 0 1585 365 81 1106
Grp Volume(v), veh/h 128 549 578 2 474 497 0 0 8 101 0 0
Grp Sat Flow(s),veh/h/ln 579 1777 1869 500 1777 1862 0 0 1585 1551 0 0
Q Serve(g_s), s 9.6 9.1 9.1 0.1 6.4 6.4 0.0 0.0 0.2 0.0 0.0 0.0
Cycle Q Clear(g_c), s 16.0 9.1 9.1 9.3 6.4 6.4 0.0 0.0 0.2 2.3 0.0 0.0
Prop In Lane 1.00 0.01 1.00 0.03 0.00 1.00 0.29 0.71
Lane Grp Cap(c), veh/h 293 736 774 247 736 771 0 0 709 766 0 0
V/C Ratio(X) 0.44 0.75 0.75 0.01 0.64 0.64 0.00 0.00 0.01 0.13 0.00 0.00
Avail Cap(c_a), veh/h 378 998 1049 321 998 1045 0 0 709 766 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 0.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.8 4.1 4.1 6.2 3.8 3.8 0.0 0.0 10.0 10.6 0.0 0.0
Incr Delay (d2), s/veh 0.9 1.9 1.8 0.0 1.0 0.9 0.0 0.0 0.0 0.4 0.0 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 0.5 1.8 1.8 0.0 1.4 1.4 0.0 0.0 0.1 0.8 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.7 6.0 5.9 6.2 4.8 4.7 0.0 0.0 10.0 10.9 0.0 0.0
LnGrp LOS A A A A A A A A A B A A
Approach Vol, veh/h 1255 973 8 101
Approach Delay, s/veh 6.1 4.8 10.0 10.9
Approach LOS A A A B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 33.7 31.3 33.7 31.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.2 18.0 4.3 11.3
Green Ext Time (p_c), s 0.0 8.7 0.4 7.0

Intersection Summary
HCM 6th Ctrl Delay 5.8
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1042 6 5 872 0 6
Future Vol, veh/h 1042 6 5 872 0 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1158 7 6 969 0 7

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1165 0 1659 583
          Stage 1 - - - - 1162 -
          Stage 2 - - - - 497 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 945 - *88 *684
          Stage 1 - - - - *583 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 945 - *87 *684
Mov Cap-2 Maneuver - - - - *323 -
          Stage 1 - - - - *579 -
          Stage 2 - - - - *675 -

Approach EB WB NB
HCM Control Delay, s 0 0.1 10.3
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 684 - - 945 -
HCM Lane V/C Ratio 0.01 - - 0.006 -
HCM Control Delay (s) 10.3 - - 8.8 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 0 7 0 0 5
Future Vol, veh/h 0 0 7 0 0 5
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 - - - - -
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 0 0 8 0 0 6

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 14 8 0 0 8 0
          Stage 1 8 - - - - -
          Stage 2 6 - - - - -
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 1005 1074 - - 1612 -
          Stage 1 1015 - - - - -
          Stage 2 1017 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1005 1074 - - 1612 -
Mov Cap-2 Maneuver 1005 - - - - -
          Stage 1 1015 - - - - -
          Stage 2 1017 - - - - -

Approach WB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - - 1612 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) - - 0 0 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - - 0 -
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 983 34 18 807 10 50 0 29 5 0 12
Future Vol, veh/h 26 983 34 18 807 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1092 38 20 897 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 908 0 0 1130 0 0 1658 2117 565 1547 - 454
          Stage 1 - - - - - - 1169 1169 - 943 - -
          Stage 2 - - - - - - 489 948 - 604 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver 1112 - - 990 - - *64 50 *684 *78 0 *763
          Stage 1 - - - - - - *564 512 - *646 0 -
          Stage 2 - - - - - - *720 578 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver 1112 - - 990 - - *61 48 *684 *72 - *763
Mov Cap-2 Maneuver - - - - - - *302 258 - *308 - -
          Stage 1 - - - - - - *549 499 - *630 - -
          Stage 2 - - - - - - *693 566 - *599 - -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 17.3 11.9
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 380 1112 - - 990 - - 308 763
HCM Lane V/C Ratio 0.231 0.026 - - 0.02 - - 0.018 0.017
HCM Control Delay (s) 17.3 8.3 - - 8.7 - - 16.9 9.8
HCM Lane LOS C A - - A - - C A
HCM 95th %tile Q(veh) 0.9 0.1 - - 0.1 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 962 53 43 820 8 6 0 41 4 1 12
Future Vol, veh/h 3 962 53 43 820 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 1069 59 48 911 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 920 0 0 1128 0 0 1657 2121 564 1553 2146 460
          Stage 1 - - - - - - 1105 1105 - 1012 1012 -
          Stage 2 - - - - - - 552 1016 - 541 1134 -
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 *1106 - - 993 - - *64 50 *684 *77 48 *739
          Stage 1 - - - - - - *645 566 - *621 561 -
          Stage 2 - - - - - - *697 557 - *645 540 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 993 - - *60 47 *684 *69 46 *739
Mov Cap-2 Maneuver - - - - - - *322 270 - *298 255 -
          Stage 1 - - - - - - *643 564 - *619 534 -
          Stage 2 - - - - - - *650 530 - *601 539 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 11.6 11.8
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 598 * 1106 - - 993 - - 298 739
HCM Lane V/C Ratio 0.087 0.003 - - 0.048 - - 0.015 0.018
HCM Control Delay (s) 11.6 8.3 - - 8.8 - - 17.3 10
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 - - 0.2 - - 0 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Timings

CivTech SC Synchro 10 Report
03/25/2020 Page 9

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 452 39 463 38 37 281 1338 51 1698 589
Future Volume (vph) 452 39 463 38 37 281 1338 51 1698 589
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 10.0
Minimum Split (s) 15.5 15.5 12.5 13.0 13.0 12.5 27.7 10.3 30.7 15.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None Min Min None None None C-Max None
Act Effct Green (s) 23.6 23.6 42.3 7.4 7.4 18.7 71.3 7.6 58.0 87.3
Actuated g/C Ratio 0.18 0.18 0.33 0.06 0.06 0.14 0.55 0.06 0.45 0.67
v/c Ratio 0.89 0.89 0.91 0.42 0.40 0.63 0.55 0.55 0.83 0.58
Control Delay 64.4 64.1 51.2 72.4 33.9 57.7 20.7 79.0 36.8 10.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.4 64.1 51.2 72.4 33.9 57.7 20.7 79.0 36.8 10.3
LOS E E D E C E C E D B
Approach Delay 57.9 45.8 26.9 31.0
Approach LOS E D C C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 35.1 Intersection LOS: D
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 452 39 463 38 37 48 281 1338 40 51 1698 589
Future Volume (veh/h) 452 39 463 38 37 48 281 1338 40 51 1698 589
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 533 0 270 42 41 36 312 1487 33 57 1887 365
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 603 0 439 101 108 84 372 2377 53 73 2015 894
Arrive On Green 0.17 0.00 0.17 0.06 0.06 0.06 0.11 0.46 0.46 0.04 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1900 1480 3456 5140 114 1781 5106 1585
Grp Volume(v), veh/h 533 0 270 42 38 39 312 985 535 57 1887 365
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1604 1728 1702 1850 1781 1702 1585
Q Serve(g_s), s 19.0 0.0 19.3 3.0 2.7 3.1 11.5 28.4 28.4 4.1 46.1 17.0
Cycle Q Clear(g_c), s 19.0 0.0 19.3 3.0 2.7 3.1 11.5 28.4 28.4 4.1 46.1 17.0
Prop In Lane 1.00 1.00 1.00 0.92 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 603 0 439 101 101 91 372 1575 856 73 2015 894
V/C Ratio(X) 0.88 0.00 0.62 0.41 0.38 0.43 0.84 0.63 0.63 0.78 0.94 0.41
Avail Cap(c_a), veh/h 671 0 469 101 101 91 651 1762 958 119 2015 894
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.8 0.0 41.0 59.2 59.1 59.3 56.9 26.4 26.4 61.7 37.8 16.1
Incr Delay (d2), s/veh 11.6 0.0 1.4 1.0 0.9 1.2 2.0 0.4 0.7 6.5 9.8 1.4
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 9.5 0.0 7.7 1.4 1.2 1.3 5.1 11.5 12.6 2.0 20.8 9.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.3 0.0 42.4 60.2 59.9 60.4 58.9 26.8 27.1 68.2 47.6 17.4
LnGrp LOS E A D E E E E C C E D B
Approach Vol, veh/h 803 119 1832 2309
Approach Delay, s/veh 57.0 60.2 32.3 43.3
Approach LOS E E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.6 65.8 27.5 19.5 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 6.1 30.4 21.3 13.5 48.1 5.1
Green Ext Time (p_c), s 0.0 2.2 0.7 0.5 1.6 0.1

Intersection Summary
HCM 6th Ctrl Delay 41.9
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 250 881 21 932 7 63 61 48
Future Volume (vph) 250 881 21 932 7 63 61 48
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 10.0 10.0 4.0 10.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 101.1 99.1 77.0 77.0 12.0 12.0 20.9 18.4
Actuated g/C Ratio 0.78 0.76 0.59 0.59 0.09 0.09 0.16 0.14
v/c Ratio 0.60 0.38 0.07 0.53 0.10 0.51 0.38 0.67
Control Delay 11.5 6.0 31.9 39.4 55.1 60.0 52.2 32.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.5 6.0 31.9 39.4 55.1 60.0 52.2 32.7
LOS B A C D E E D C
Approach Delay 7.2 39.3 59.6 37.1
Approach LOS A D E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 25.0 Intersection LOS: C
Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 250 881 29 21 932 59 7 63 18 61 48 159
Future Volume (veh/h) 250 881 29 21 932 59 7 63 18 61 48 159
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 278 979 21 23 1036 38 8 70 11 68 53 121
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 526 2723 58 431 2332 86 101 121 19 155 70 160
Arrive On Green 0.07 0.77 0.77 1.00 1.00 1.00 0.08 0.08 0.08 0.03 0.14 0.14
Sat Flow, veh/h 1781 3557 76 563 3496 128 1211 1578 248 1781 506 1156
Grp Volume(v), veh/h 278 489 511 23 527 547 8 0 81 68 0 174
Grp Sat Flow(s),veh/h/ln 1781 1777 1857 563 1777 1847 1211 0 1826 1781 0 1662
Q Serve(g_s), s 6.0 11.6 11.6 0.0 0.0 0.0 0.8 0.0 5.6 4.0 0.0 13.1
Cycle Q Clear(g_c), s 6.0 11.6 11.6 0.0 0.0 0.0 5.9 0.0 5.6 4.0 0.0 13.1
Prop In Lane 1.00 0.04 1.00 0.07 1.00 0.14 1.00 0.70
Lane Grp Cap(c), veh/h 526 1360 1421 431 1185 1232 101 0 140 155 0 230
V/C Ratio(X) 0.53 0.36 0.36 0.05 0.44 0.44 0.08 0.00 0.58 0.44 0.00 0.76
Avail Cap(c_a), veh/h 776 1360 1421 431 1185 1232 264 0 386 155 0 454
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 0.71 0.71 0.71 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 4.8 4.9 4.9 0.0 0.0 0.0 60.6 0.0 58.0 53.0 0.0 53.9
Incr Delay (d2), s/veh 0.8 0.7 0.7 0.2 0.9 0.8 0.3 0.0 3.7 1.9 0.0 5.0
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 2.1 4.0 4.2 0.0 0.3 0.3 0.3 0.0 2.7 0.3 0.0 5.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 5.7 5.7 5.6 0.2 0.9 0.8 60.9 0.0 61.7 55.0 0.0 58.9
LnGrp LOS A A A A A A E A E D A E
Approach Vol, veh/h 1278 1097 89 242
Approach Delay, s/veh 5.7 0.8 61.6 57.8
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 12.8 92.7 8.0 16.5 105.5 24.5
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 8.0 2.0 6.0 7.9 13.6 15.1
Green Ext Time (p_c), s 0.8 9.6 0.0 0.4 8.4 0.9

Intersection Summary
HCM 6th Ctrl Delay 10.2
HCM 6th LOS B
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Lane Group EBL EBT WBT NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 85 890 916 0 14 0
Future Volume (vph) 85 890 916 0 14 0
Turn Type Perm NA NA NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 6
Detector Phase 4 4 8 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 42.0 42.0 42.0 23.0 23.0 23.0
Total Split (%) 64.6% 64.6% 64.6% 35.4% 35.4% 35.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max C-Max
Act Effct Green (s) 29.3 29.3 29.3 26.7 26.7
Actuated g/C Ratio 0.45 0.45 0.45 0.41 0.41
v/c Ratio 0.66 0.62 0.66 0.00 0.17
Control Delay 41.3 19.0 17.7 0.0 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 41.3 19.0 17.7 0.0 5.8
LOS D B B A A
Approach Delay 20.9 17.7 5.8
Approach LOS C B A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 18.6 Intersection LOS: B
Intersection Capacity Utilization 55.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 890 1 0 916 25 0 0 2 14 0 93
Future Volume (veh/h) 85 890 1 0 916 25 0 0 2 14 0 93
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 94 989 1 0 1018 28 0 0 2 16 0 103
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 260 1488 2 111 1443 40 0 0 718 121 38 620
Arrive On Green 0.82 0.82 0.82 0.00 0.82 0.82 0.00 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 539 3643 4 569 3533 97 0 0 1585 129 84 1370
Grp Volume(v), veh/h 94 482 508 0 512 534 0 0 2 119 0 0
Grp Sat Flow(s),veh/h/ln 539 1777 1870 569 1777 1853 0 0 1585 1582 0 0
Q Serve(g_s), s 7.8 7.1 7.1 0.0 8.1 8.1 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 16.4 7.1 7.1 0.0 8.1 8.1 0.0 0.0 0.0 2.8 0.0 0.0
Prop In Lane 1.00 0.00 1.00 0.05 0.00 1.00 0.13 0.87
Lane Grp Cap(c), veh/h 260 726 764 111 726 757 0 0 718 780 0 0
V/C Ratio(X) 0.36 0.66 0.66 0.00 0.71 0.71 0.00 0.00 0.00 0.15 0.00 0.00
Avail Cap(c_a), veh/h 351 1025 1079 207 1025 1069 0 0 718 780 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 0.93 0.00 1.00 1.00 0.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 8.0 4.2 4.2 0.0 4.3 4.3 0.0 0.0 9.7 10.5 0.0 0.0
Incr Delay (d2), s/veh 0.8 1.0 0.9 0.0 1.3 1.2 0.0 0.0 0.0 0.4 0.0 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 0.4 1.5 1.5 0.0 1.6 1.7 0.0 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 8.8 5.1 5.1 0.0 5.5 5.5 0.0 0.0 9.7 10.9 0.0 0.0
LnGrp LOS A A A A A A A A A B A A
Approach Vol, veh/h 1084 1046 2 119
Approach Delay, s/veh 5.4 5.5 9.7 10.9
Approach LOS A A A B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.3 30.7 34.3 30.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.5 37.5 18.5 37.5
Max Q Clear Time (g_c+I1), s 2.0 18.4 4.8 10.1
Green Ext Time (p_c), s 0.0 7.5 0.5 7.9

Intersection Summary
HCM 6th Ctrl Delay 5.8
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 906 0 0 940 4 3
Future Vol, veh/h 906 0 0 940 4 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1007 0 0 1044 4 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1007 0 1529 504
          Stage 1 - - - - 1007 -
          Stage 2 - - - - 522 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1049 - *108 *732
          Stage 1 - - - - *651 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1049 - *108 *732
Mov Cap-2 Maneuver - - - - *347 -
          Stage 1 - - - - *651 -
          Stage 2 - - - - *652 -

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 448 - - 1049 -
HCM Lane V/C Ratio 0.017 - - - -
HCM Control Delay (s) 13.2 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.1 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 0 2 0 0 1
Future Vol, veh/h 0 0 2 0 0 1
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 - - - - -
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 0 0 2 0 0 1

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 3 2 0 0 2 0
          Stage 1 2 - - - - -
          Stage 2 1 - - - - -
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 1019 1082 - - 1620 -
          Stage 1 1021 - - - - -
          Stage 2 1022 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1019 1082 - - 1620 -
Mov Cap-2 Maneuver 1019 - - - - -
          Stage 1 1021 - - - - -
          Stage 2 1022 - - - - -

Approach WB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - - 1620 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) - - 0 0 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - - 0 -
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 847 41 6 842 9 66 3 47 7 0 34
Future Vol, veh/h 7 847 41 6 842 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 941 46 7 936 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 946 0 0 987 0 0 1462 1940 494 1443 - 473
          Stage 1 - - - - - - 980 980 - 955 - -
          Stage 2 - - - - - - 482 960 - 488 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1106 - - 1075 - - *90 65 *732 *93 0 *739
          Stage 1 - - - - - - *680 598 - *694 0 -
          Stage 2 - - - - - - *697 604 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 1075 - - *85 64 *732 *85 - *739
Mov Cap-2 Maneuver - - - - - - *341 300 - *338 - -
          Stage 1 - - - - - - *675 594 - *689 - -
          Stage 2 - - - - - - *657 600 - *633 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.1 16.8 11.1
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 433 * 1106 - - 1075 - - 338 739
HCM Lane V/C Ratio 0.298 0.007 - - 0.006 - - 0.023 0.051
HCM Control Delay (s) 16.8 8.3 - - 8.4 - - 15.9 10.1
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1.2 0 - - 0 - - 0.1 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 1.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 841 53 61 840 8 14 1 89 4 0 7
Future Vol, veh/h 11 841 53 61 840 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 934 59 68 933 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 942 0 0 993 0 0 1591 2066 497 1566 - 471
          Stage 1 - - - - - - 988 988 - 1074 - -
          Stage 2 - - - - - - 603 1078 - 492 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1106 - - 1067 - - *72 54 *732 *75 0 *739
          Stage 1 - - - - - - *669 591 - *550 0 -
          Stage 2 - - - - - - *697 509 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 1067 - - *67 50 *732 *61 - *739
Mov Cap-2 Maneuver - - - - - - *326 259 - *271 - -
          Stage 1 - - - - - - *662 585 - *544 - -
          Stage 2 - - - - - - *646 477 - *590 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6 12.2 13
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 618 * 1106 - - 1067 - - 271 739
HCM Lane V/C Ratio 0.187 0.011 - - 0.064 - - 0.016 0.011
HCM Control Delay (s) 12.2 8.3 - - 8.6 - - 18.5 9.9
HCM Lane LOS B A - - A - - C A
HCM 95th %tile Q(veh) 0.7 0 - - 0.2 - - 0.1 0

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 490 57 414 57 63 407 1652 62 1595 483
Future Volume (vph) 490 57 414 57 63 407 1652 62 1595 483
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 13.0 13.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 13.0
Minimum Split (s) 18.5 18.5 13.0 13.0 13.0 13.0 16.7 11.0 16.0 18.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 24.5 24.5 45.6 7.4 7.4 21.1 70.3 7.9 54.7 84.9
Actuated g/C Ratio 0.19 0.19 0.35 0.06 0.06 0.16 0.54 0.06 0.42 0.65
v/c Ratio 0.97 0.94 0.77 0.63 0.58 0.81 0.69 0.64 0.83 0.50
Control Delay 79.3 74.4 34.3 86.9 37.8 64.3 24.1 86.0 38.2 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 79.3 74.4 34.3 86.9 37.8 64.3 24.1 86.0 38.2 11.2
LOS E E C F D E C F D B
Approach Delay 58.5 52.3 31.9 33.5
Approach LOS E D C C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 38.0 Intersection LOS: D
Intersection Capacity Utilization 82.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 490 57 414 57 63 73 407 1652 46 62 1595 483
Future Volume (veh/h) 490 57 414 57 63 73 407 1652 46 62 1595 483
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 589 0 238 63 70 59 452 1836 40 69 1772 270
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 643 0 520 101 109 83 511 2543 55 88 2015 912
Arrive On Green 0.18 0.00 0.18 0.06 0.06 0.06 0.15 0.49 0.49 0.05 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1922 1462 3456 5142 112 1781 5106 1585
Grp Volume(v), veh/h 589 0 238 63 64 65 452 1215 661 69 1772 270
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1607 1728 1702 1850 1781 1702 1585
Q Serve(g_s), s 21.1 0.0 15.4 4.5 4.6 5.2 16.7 36.5 36.5 5.0 41.8 11.3
Cycle Q Clear(g_c), s 21.1 0.0 15.4 4.5 4.6 5.2 16.7 36.5 36.5 5.0 41.8 11.3
Prop In Lane 1.00 1.00 1.00 0.91 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 643 0 520 101 101 91 511 1684 915 88 2015 912
V/C Ratio(X) 0.92 0.00 0.46 0.62 0.63 0.71 0.89 0.72 0.72 0.79 0.88 0.30
Avail Cap(c_a), veh/h 671 0 533 101 101 91 651 1762 958 119 2015 912
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.3 0.0 34.5 59.9 60.0 60.2 54.3 25.8 25.8 61.1 36.5 14.1
Incr Delay (d2), s/veh 16.4 0.0 0.2 8.4 9.6 19.5 10.0 1.2 2.2 14.7 5.9 0.8
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 10.9 0.0 6.0 2.3 2.3 2.6 8.0 14.8 16.4 2.6 18.2 6.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 68.7 0.0 34.7 68.4 69.5 79.7 64.3 27.0 28.0 75.8 42.4 15.0
LnGrp LOS E A C E E E E C C E D B
Approach Vol, veh/h 827 192 2328 2111
Approach Delay, s/veh 59.0 72.6 34.5 40.0
Approach LOS E E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 11.7 70.0 29.0 24.7 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 7.0 38.5 23.1 18.7 43.8 7.2
Green Ext Time (p_c), s 0.0 3.0 0.4 0.5 2.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 41.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 226 976 23 905 5 35 76 92
Future Volume (vph) 226 976 23 905 5 35 76 92
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 93.5 91.5 68.9 68.9 17.1 17.1 28.5 26.0
Actuated g/C Ratio 0.72 0.70 0.53 0.53 0.13 0.13 0.22 0.20
v/c Ratio 0.60 0.43 0.11 0.54 0.10 0.23 0.32 0.83
Control Delay 15.1 9.6 33.8 37.3 47.8 33.6 42.8 50.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.1 9.6 33.8 37.3 47.8 33.6 42.8 50.2
LOS B A C D D C D D
Approach Delay 10.6 37.2 34.9 48.8
Approach LOS B D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 26.6 Intersection LOS: C
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 226 976 31 23 905 43 5 35 20 76 92 237
Future Volume (veh/h) 226 976 31 23 905 43 5 35 20 76 92 237
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 251 1084 34 26 1006 48 6 39 22 84 102 263
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 474 2475 78 309 2025 97 87 196 111 295 115 296
Arrive On Green 0.08 0.67 0.67 1.00 1.00 1.00 0.17 0.17 0.17 0.04 0.24 0.24
Sat Flow, veh/h 1688 3702 116 477 3635 173 963 1182 667 1688 487 1256
Grp Volume(v), veh/h 251 548 570 26 518 536 6 0 61 84 0 365
Grp Sat Flow(s),veh/h/ln 1688 1870 1948 477 1870 1938 963 0 1849 1688 0 1743
Q Serve(g_s), s 7.9 17.8 17.8 0.4 0.0 0.0 0.8 0.0 3.7 5.0 0.0 26.3
Cycle Q Clear(g_c), s 7.9 17.8 17.8 3.7 0.0 0.0 18.1 0.0 3.7 5.0 0.0 26.3
Prop In Lane 1.00 0.06 1.00 0.09 1.00 0.36 1.00 0.72
Lane Grp Cap(c), veh/h 474 1250 1302 309 1042 1080 87 0 307 295 0 410
V/C Ratio(X) 0.53 0.44 0.44 0.08 0.50 0.50 0.07 0.00 0.20 0.28 0.00 0.89
Avail Cap(c_a), veh/h 637 1250 1302 309 1042 1080 205 0 533 295 0 623
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 0.80 0.80 0.80 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 9.2 10.1 10.1 0.1 0.0 0.0 61.2 0.0 46.7 42.0 0.0 48.1
Incr Delay (d2), s/veh 0.9 1.1 1.1 0.4 1.4 1.3 0.3 0.0 0.3 0.5 0.0 10.3
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 3.0 7.4 7.7 0.0 0.4 0.4 0.2 0.0 1.7 2.3 0.0 12.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.1 11.2 11.2 0.5 1.4 1.3 61.5 0.0 47.1 42.6 0.0 58.4
LnGrp LOS B B B A A A E A D D A E
Approach Vol, veh/h 1369 1080 67 449
Approach Delay, s/veh 11.0 1.3 48.4 55.4
Approach LOS B A D E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 14.5 78.4 9.0 28.1 92.9 37.1
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 9.9 5.7 7.0 20.1 19.8 28.3
Green Ext Time (p_c), s 0.6 9.2 0.0 0.2 9.9 2.3

Intersection Summary
HCM 6th Ctrl Delay 15.0
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 115 1018 6 866 3 0 26 0
Future Volume (vph) 115 1018 6 866 3 0 26 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 31.4 31.4 31.4 31.4 24.6 24.6
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.38 0.38
v/c Ratio 0.68 0.67 0.05 0.57 0.02 0.16
Control Delay 38.8 18.7 9.7 15.3 5.1 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.8 18.7 9.7 15.3 5.1 7.8
LOS D B A B A A
Approach Delay 20.7 15.3 5.1 7.8
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 17.8 Intersection LOS: B
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 1018 7 6 866 12 3 0 10 26 0 65
Future Volume (veh/h) 115 1018 7 6 866 12 3 0 10 26 0 65
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 128 1131 8 7 962 13 3 0 11 29 0 72
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 293 1501 11 245 1490 20 177 38 544 234 36 493
Arrive On Green 0.83 0.83 0.83 0.83 0.83 0.83 0.45 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 577 3617 26 494 3590 49 246 86 1218 364 81 1105
Grp Volume(v), veh/h 128 556 583 7 476 499 14 0 0 101 0 0
Grp Sat Flow(s),veh/h/ln 577 1777 1866 494 1777 1862 1551 0 0 1550 0 0
Q Serve(g_s), s 9.5 9.2 9.2 0.4 6.4 6.4 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 16.0 9.2 9.2 9.7 6.4 6.4 0.3 0.0 0.0 2.3 0.0 0.0
Prop In Lane 1.00 0.01 1.00 0.03 0.21 0.79 0.29 0.71
Lane Grp Cap(c), veh/h 293 737 774 245 737 773 760 0 0 763 0 0
V/C Ratio(X) 0.44 0.75 0.75 0.03 0.65 0.65 0.02 0.00 0.00 0.13 0.00 0.00
Avail Cap(c_a), veh/h 378 998 1048 317 998 1045 760 0 0 763 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.7 4.0 4.0 6.2 3.8 3.8 10.0 0.0 0.0 10.6 0.0 0.0
Incr Delay (d2), s/veh 0.9 2.0 1.9 0.0 1.0 0.9 0.0 0.0 0.0 0.4 0.0 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 0.5 1.8 1.8 0.0 1.3 1.4 0.1 0.0 0.0 0.8 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.7 6.0 6.0 6.3 4.7 4.7 10.1 0.0 0.0 11.0 0.0 0.0
LnGrp LOS A A A A A A B A A B A A
Approach Vol, veh/h 1267 982 14 101
Approach Delay, s/veh 6.2 4.7 10.1 11.0
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 33.6 31.4 33.6 31.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.3 18.0 4.3 11.7
Green Ext Time (p_c), s 0.0 8.8 0.4 7.1

Intersection Summary
HCM 6th Ctrl Delay 5.8
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1045 12 21 876 4 17
Future Vol, veh/h 1045 12 21 876 4 17
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1161 13 23 973 4 19

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1174 0 1701 587
          Stage 1 - - - - 1168 -
          Stage 2 - - - - 533 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *952 - *83 *636
          Stage 1 - - - - *600 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - *952 - *81 *636
Mov Cap-2 Maneuver - - - - *319 -
          Stage 1 - - - - *586 -
          Stage 2 - - - - *675 -

Approach EB WB NB
HCM Control Delay, s 0 0.2 12
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 535 - - * 952 -
HCM Lane V/C Ratio 0.044 - - 0.025 -
HCM Control Delay (s) 12 - - 8.9 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.1 - - 0.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 4.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 7 0 8 5
Future Vol, veh/h 0 6 7 0 8 5
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 - - - - -
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 0 7 8 0 9 6

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 32 8 0 0 8 0
          Stage 1 8 - - - - -
          Stage 2 24 - - - - -
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 982 1074 - - 1612 -
          Stage 1 1015 - - - - -
          Stage 2 999 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 976 1074 - - 1612 -
Mov Cap-2 Maneuver 976 - - - - -
          Stage 1 1009 - - - - -
          Stage 2 999 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 4.5
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1074 1612 -
HCM Lane V/C Ratio - - 0.006 0.006 -
HCM Control Delay (s) - - 8.4 7.2 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 997 34 18 827 10 50 0 29 5 0 12
Future Vol, veh/h 26 997 34 18 827 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1108 38 20 919 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 930 0 0 1146 0 0 1685 2155 573 1577 - 465
          Stage 1 - - - - - - 1185 1185 - 965 - -
          Stage 2 - - - - - - 500 970 - 612 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1106 - - 969 - - *61 47 *684 *74 0 *739
          Stage 1 - - - - - - *545 499 - *681 0 -
          Stage 2 - - - - - - *697 595 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 969 - - *58 45 *684 *68 - *739
Mov Cap-2 Maneuver - - - - - - *291 257 - *313 - -
          Stage 1 - - - - - - *531 486 - *663 - -
          Stage 2 - - - - - - *670 583 - *599 - -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 17.8 12
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 369 * 1106 - - 969 - - 313 739
HCM Lane V/C Ratio 0.238 0.026 - - 0.021 - - 0.018 0.018
HCM Control Delay (s) 17.8 8.3 - - 8.8 - - 16.7 10
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 0.9 0.1 - - 0.1 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 976 53 43 840 8 6 0 41 4 1 12
Future Vol, veh/h 3 976 53 43 840 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 1084 59 48 933 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 942 0 0 1143 0 0 1683 2158 572 1582 2183 471
          Stage 1 - - - - - - 1120 1120 - 1034 1034 -
          Stage 2 - - - - - - 563 1038 - 548 1149 -
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 *1106 - - 973 - - *61 47 *684 *73 45 *739
          Stage 1 - - - - - - *626 552 - *595 543 -
          Stage 2 - - - - - - *697 540 - *645 528 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 973 - - *57 45 *684 *65 43 *739
Mov Cap-2 Maneuver - - - - - - *316 263 - *291 246 -
          Stage 1 - - - - - - *624 551 - *593 516 -
          Stage 2 - - - - - - *649 514 - *601 526 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 11.6 11.9
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 595 * 1106 - - 973 - - 291 739
HCM Lane V/C Ratio 0.088 0.003 - - 0.049 - - 0.015 0.018
HCM Control Delay (s) 11.6 8.3 - - 8.9 - - 17.6 10
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 - - 0.2 - - 0 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 460 39 469 38 37 290 1338 51 1698 600
Future Volume (vph) 460 39 469 38 37 290 1338 51 1698 600
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 10.0
Minimum Split (s) 15.5 15.5 12.5 13.0 13.0 12.5 27.7 10.3 30.7 15.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None Min Min None None None C-Max None
Act Effct Green (s) 23.8 23.8 42.8 7.4 7.4 19.1 71.2 7.6 57.5 86.9
Actuated g/C Ratio 0.18 0.18 0.33 0.06 0.06 0.15 0.55 0.06 0.44 0.67
v/c Ratio 0.90 0.90 0.92 0.42 0.40 0.64 0.55 0.55 0.84 0.59
Control Delay 66.6 66.0 51.5 72.4 33.9 57.5 20.7 79.0 37.4 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.6 66.0 51.5 72.4 33.9 57.5 20.7 79.0 37.4 10.9
LOS E E D E C E C E D B
Approach Delay 59.1 45.8 27.1 31.6
Approach LOS E D C C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 35.7 Intersection LOS: D
Intersection Capacity Utilization 82.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary

CivTech SC Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 460 39 469 38 37 48 290 1338 40 51 1698 600
Future Volume (veh/h) 460 39 469 38 37 48 290 1338 40 51 1698 600
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 542 0 277 42 41 36 322 1487 33 57 1887 378
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 613 0 448 101 108 84 382 2392 53 73 2015 898
Arrive On Green 0.17 0.00 0.17 0.06 0.06 0.06 0.11 0.47 0.47 0.04 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1900 1480 3456 5140 114 1781 5106 1585
Grp Volume(v), veh/h 542 0 277 42 38 39 322 985 535 57 1887 378
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1604 1728 1702 1850 1781 1702 1585
Q Serve(g_s), s 19.3 0.0 19.7 3.0 2.7 3.1 11.9 28.3 28.3 4.1 46.1 17.6
Cycle Q Clear(g_c), s 19.3 0.0 19.7 3.0 2.7 3.1 11.9 28.3 28.3 4.1 46.1 17.6
Prop In Lane 1.00 1.00 1.00 0.92 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 613 0 448 101 101 91 382 1584 861 73 2015 898
V/C Ratio(X) 0.88 0.00 0.62 0.41 0.38 0.43 0.84 0.62 0.62 0.78 0.94 0.42
Avail Cap(c_a), veh/h 671 0 474 101 101 91 651 1762 958 119 2015 898
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.5 0.0 40.5 59.2 59.1 59.3 56.7 26.1 26.1 61.7 37.8 16.0
Incr Delay (d2), s/veh 11.7 0.0 1.5 1.0 0.9 1.2 2.0 0.4 0.6 6.5 9.8 1.4
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 9.6 0.0 7.9 1.4 1.2 1.3 5.3 11.4 12.5 2.0 20.8 9.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.3 0.0 42.1 60.2 59.9 60.4 58.7 26.5 26.8 68.2 47.6 17.5
LnGrp LOS E A D E E E E C C E D B
Approach Vol, veh/h 819 119 1842 2322
Approach Delay, s/veh 56.8 60.2 32.2 43.2
Approach LOS E E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.6 66.2 27.9 19.9 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 6.1 30.3 21.7 13.9 48.1 5.1
Green Ext Time (p_c), s 0.0 2.2 0.6 0.5 1.6 0.1

Intersection Summary
HCM 6th Ctrl Delay 41.8
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 226 976 23 905 5 35 76 92
Future Volume (vph) 226 976 23 905 5 35 76 92
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 93.5 91.5 68.9 68.9 17.1 17.1 28.5 26.0
Actuated g/C Ratio 0.72 0.70 0.53 0.53 0.13 0.13 0.22 0.20
v/c Ratio 0.60 0.43 0.11 0.54 0.10 0.23 0.32 0.83
Control Delay 15.1 9.6 34.7 37.5 47.8 33.6 42.8 50.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.1 9.6 34.7 37.5 47.8 33.6 42.8 50.2
LOS B A C D D C D D
Approach Delay 10.6 37.4 34.9 48.8
Approach LOS B D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 26.7 Intersection LOS: C
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary

CivTech Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 226 976 31 23 905 43 5 35 20 76 92 237
Future Volume (veh/h) 226 976 31 23 905 43 5 35 20 76 92 237
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 251 1084 34 26 1006 48 6 39 22 84 102 263
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 474 2475 78 309 2025 97 87 196 111 295 115 296
Arrive On Green 0.08 0.67 0.67 1.00 1.00 1.00 0.17 0.17 0.17 0.04 0.24 0.24
Sat Flow, veh/h 1688 3702 116 477 3635 173 963 1182 667 1688 487 1256
Grp Volume(v), veh/h 251 548 570 26 518 536 6 0 61 84 0 365
Grp Sat Flow(s),veh/h/ln 1688 1870 1948 477 1870 1938 963 0 1849 1688 0 1743
Q Serve(g_s), s 7.9 17.8 17.8 0.4 0.0 0.0 0.8 0.0 3.7 5.0 0.0 26.3
Cycle Q Clear(g_c), s 7.9 17.8 17.8 3.7 0.0 0.0 18.1 0.0 3.7 5.0 0.0 26.3
Prop In Lane 1.00 0.06 1.00 0.09 1.00 0.36 1.00 0.72
Lane Grp Cap(c), veh/h 474 1250 1302 309 1042 1080 87 0 307 295 0 410
V/C Ratio(X) 0.53 0.44 0.44 0.08 0.50 0.50 0.07 0.00 0.20 0.28 0.00 0.89
Avail Cap(c_a), veh/h 637 1250 1302 309 1042 1080 205 0 533 295 0 623
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 0.80 0.80 0.80 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 9.2 10.1 10.1 0.1 0.0 0.0 61.2 0.0 46.7 42.0 0.0 48.1
Incr Delay (d2), s/veh 0.9 1.1 1.1 0.4 1.4 1.3 0.3 0.0 0.3 0.5 0.0 10.3
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 3.0 7.4 7.7 0.0 0.4 0.4 0.2 0.0 1.7 2.3 0.0 12.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.1 11.2 11.2 0.5 1.4 1.3 61.5 0.0 47.1 42.6 0.0 58.4
LnGrp LOS B B B A A A E A D D A E
Approach Vol, veh/h 1369 1080 67 449
Approach Delay, s/veh 11.0 1.3 48.4 55.4
Approach LOS B A D E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 14.5 78.4 9.0 28.1 92.9 37.1
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 9.9 5.7 7.0 20.1 19.8 28.3
Green Ext Time (p_c), s 0.6 9.2 0.0 0.2 9.9 2.3

Intersection Summary
HCM 6th Ctrl Delay 15.0
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 115 1018 6 866 3 0 26 0
Future Volume (vph) 115 1018 6 866 3 0 26 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 31.4 31.4 31.4 31.4 24.6 24.6
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.38 0.38
v/c Ratio 0.68 0.67 0.05 0.57 0.02 0.16
Control Delay 38.8 18.7 7.2 13.4 5.1 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.8 18.7 7.2 13.4 5.1 7.8
LOS D B A B A A
Approach Delay 20.7 13.4 5.1 7.8
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 17.0 Intersection LOS: B
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 1018 7 6 866 12 3 0 10 26 0 65
Future Volume (veh/h) 115 1018 7 6 866 12 3 0 10 26 0 65
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 128 1131 8 7 962 13 3 0 11 29 0 72
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 293 1501 11 245 1490 20 177 38 544 234 36 493
Arrive On Green 0.83 0.83 0.83 0.83 0.83 0.83 0.45 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 577 3617 26 494 3590 49 246 86 1218 364 81 1105
Grp Volume(v), veh/h 128 556 583 7 476 499 14 0 0 101 0 0
Grp Sat Flow(s),veh/h/ln 577 1777 1866 494 1777 1862 1551 0 0 1550 0 0
Q Serve(g_s), s 9.5 9.2 9.2 0.4 6.4 6.4 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 16.0 9.2 9.2 9.7 6.4 6.4 0.3 0.0 0.0 2.3 0.0 0.0
Prop In Lane 1.00 0.01 1.00 0.03 0.21 0.79 0.29 0.71
Lane Grp Cap(c), veh/h 293 737 774 245 737 773 760 0 0 763 0 0
V/C Ratio(X) 0.44 0.75 0.75 0.03 0.65 0.65 0.02 0.00 0.00 0.13 0.00 0.00
Avail Cap(c_a), veh/h 378 998 1048 317 998 1045 760 0 0 763 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.7 4.0 4.0 6.2 3.8 3.8 10.0 0.0 0.0 10.6 0.0 0.0
Incr Delay (d2), s/veh 0.9 2.0 1.9 0.0 1.0 0.9 0.0 0.0 0.0 0.4 0.0 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 0.5 1.8 1.8 0.0 1.3 1.4 0.1 0.0 0.0 0.8 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.7 6.0 6.0 6.3 4.7 4.7 10.1 0.0 0.0 11.0 0.0 0.0
LnGrp LOS A A A A A A B A A B A A
Approach Vol, veh/h 1267 982 14 101
Approach Delay, s/veh 6.2 4.7 10.1 11.0
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 33.6 31.4 33.6 31.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.3 18.0 4.3 11.7
Green Ext Time (p_c), s 0.0 8.8 0.4 7.1

Intersection Summary
HCM 6th Ctrl Delay 5.8
HCM 6th LOS A



HCM 6th TWSC

CivTech Synchro 10 Report
03/25/2020 Page 5

Intersection
Int Delay, s/veh 0.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1045 12 21 876 4 17
Future Vol, veh/h 1045 12 21 876 4 17
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1161 13 23 973 4 19

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1174 0 1701 587
          Stage 1 - - - - 1168 -
          Stage 2 - - - - 533 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *952 - *83 *636
          Stage 1 - - - - *600 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - *952 - *81 *636
Mov Cap-2 Maneuver - - - - *319 -
          Stage 1 - - - - *586 -
          Stage 2 - - - - *675 -

Approach EB WB NB
HCM Control Delay, s 0 0.2 12
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 535 - - * 952 -
HCM Lane V/C Ratio 0.044 - - 0.025 -
HCM Control Delay (s) 12 - - 8.9 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.1 - - 0.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 4.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 7 0 8 5
Future Vol, veh/h 0 6 7 0 8 5
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 - - - - -
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 0 7 8 0 9 6

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 32 8 0 0 8 0
          Stage 1 8 - - - - -
          Stage 2 24 - - - - -
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 982 1074 - - 1612 -
          Stage 1 1015 - - - - -
          Stage 2 999 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 976 1074 - - 1612 -
Mov Cap-2 Maneuver 976 - - - - -
          Stage 1 1009 - - - - -
          Stage 2 999 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 4.5
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1074 1612 -
HCM Lane V/C Ratio - - 0.006 0.006 -
HCM Control Delay (s) - - 8.4 7.2 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 997 34 18 827 10 50 0 29 5 0 12
Future Vol, veh/h 26 997 34 18 827 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1108 38 20 919 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 930 0 0 1146 0 0 1685 2155 573 1577 - 465
          Stage 1 - - - - - - 1185 1185 - 965 - -
          Stage 2 - - - - - - 500 970 - 612 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1106 - - 969 - - *61 47 *684 *74 0 *739
          Stage 1 - - - - - - *545 499 - *681 0 -
          Stage 2 - - - - - - *697 595 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 969 - - *58 45 *684 *68 - *739
Mov Cap-2 Maneuver - - - - - - *291 257 - *313 - -
          Stage 1 - - - - - - *531 486 - *663 - -
          Stage 2 - - - - - - *670 583 - *599 - -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 17.8 12
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 369 * 1106 - - 969 - - 313 739
HCM Lane V/C Ratio 0.238 0.026 - - 0.021 - - 0.018 0.018
HCM Control Delay (s) 17.8 8.3 - - 8.8 - - 16.7 10
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 0.9 0.1 - - 0.1 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 976 53 43 840 8 6 0 41 4 1 12
Future Vol, veh/h 3 976 53 43 840 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 1084 59 48 933 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 942 0 0 1143 0 0 1683 2158 572 1582 2183 471
          Stage 1 - - - - - - 1120 1120 - 1034 1034 -
          Stage 2 - - - - - - 563 1038 - 548 1149 -
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 *1106 - - 973 - - *61 47 *684 *73 45 *739
          Stage 1 - - - - - - *626 552 - *595 543 -
          Stage 2 - - - - - - *697 540 - *645 528 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 973 - - *57 45 *684 *65 43 *739
Mov Cap-2 Maneuver - - - - - - *316 263 - *291 246 -
          Stage 1 - - - - - - *624 551 - *593 516 -
          Stage 2 - - - - - - *649 514 - *601 526 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 11.6 11.9
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 595 * 1106 - - 973 - - 291 739
HCM Lane V/C Ratio 0.088 0.003 - - 0.049 - - 0.015 0.018
HCM Control Delay (s) 11.6 8.3 - - 8.9 - - 17.6 10
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 - - 0.2 - - 0 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 460 39 469 38 37 290 1338 51 1698 600
Future Volume (vph) 460 39 469 38 37 290 1338 51 1698 600
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 10.0 10.0 7.0 10.0 5.0 10.0 10.0
Minimum Split (s) 15.5 15.5 12.5 15.6 15.6 12.5 27.7 10.3 30.7 15.5
Total Split (s) 33.0 33.0 20.0 16.0 16.0 20.0 67.0 14.0 61.0 33.0
Total Split (%) 25.4% 25.4% 15.4% 12.3% 12.3% 15.4% 51.5% 10.8% 46.9% 25.4%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None Min Min None None None C-Max None
Act Effct Green (s) 25.5 25.5 40.2 10.1 10.1 14.7 66.7 7.7 57.5 88.6
Actuated g/C Ratio 0.20 0.20 0.31 0.08 0.08 0.11 0.51 0.06 0.44 0.68
v/c Ratio 0.84 0.84 0.95 0.31 0.31 0.83 0.59 0.55 0.84 0.57
Control Delay 54.5 54.3 53.3 63.0 30.3 74.9 24.3 78.4 37.0 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.5 54.3 53.3 63.0 30.3 74.9 24.3 78.4 37.0 7.2
LOS D D D E C E C E D A
Approach Delay 53.9 40.4 33.1 30.3
Approach LOS D D C C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 35.9 Intersection LOS: D
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 460 39 469 38 37 48 290 1338 40 51 1698 600
Future Volume (veh/h) 460 39 469 38 37 48 290 1338 40 51 1698 600
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 542 0 277 42 41 36 322 1487 33 57 1887 378
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 624 0 448 137 146 114 371 2535 56 73 2172 952
Arrive On Green 0.18 0.00 0.18 0.08 0.08 0.08 0.11 0.49 0.49 0.04 0.43 0.43
Sat Flow, veh/h 3563 0 1585 1781 1900 1480 3456 5140 114 1781 5106 1585
Grp Volume(v), veh/h 542 0 277 42 38 39 322 985 535 57 1887 378
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1604 1728 1702 1850 1781 1702 1585
Q Serve(g_s), s 19.2 0.0 19.7 2.9 2.6 3.0 11.9 26.8 26.8 4.1 43.8 16.3
Cycle Q Clear(g_c), s 19.2 0.0 19.7 2.9 2.6 3.0 11.9 26.8 26.8 4.1 43.8 16.3
Prop In Lane 1.00 1.00 1.00 0.92 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 624 0 448 137 137 123 371 1679 912 73 2172 952
V/C Ratio(X) 0.87 0.00 0.62 0.31 0.28 0.32 0.87 0.59 0.59 0.78 0.87 0.40
Avail Cap(c_a), veh/h 754 0 506 143 142 128 385 1679 912 119 2172 952
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.1 0.0 40.5 56.7 56.6 56.8 57.1 23.5 23.5 61.7 34.0 13.6
Incr Delay (d2), s/veh 8.1 0.0 1.1 0.5 0.4 0.5 17.1 0.4 0.7 6.5 5.1 1.2
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 9.3 0.0 7.9 1.3 1.2 1.2 6.1 10.8 11.8 2.0 18.8 9.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 60.2 0.0 41.6 57.2 57.0 57.3 74.2 23.8 24.2 68.2 39.1 14.9
LnGrp LOS E A D E E E E C C E D B
Approach Vol, veh/h 819 119 1842 2322
Approach Delay, s/veh 53.9 57.2 32.7 35.9
Approach LOS D E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.6 69.8 28.3 19.5 61.0 15.6
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 61.3 27.5 14.5 55.3 10.4
Max Q Clear Time (g_c+I1), s 6.1 28.8 21.7 13.9 45.8 5.0
Green Ext Time (p_c), s 0.0 2.2 1.0 0.0 3.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 38.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 250 891 22 941 7 63 64 48
Future Volume (vph) 250 891 22 941 7 63 64 48
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 10.0 10.0 4.0 10.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 101.0 99.0 77.4 77.4 12.1 12.1 21.0 18.5
Actuated g/C Ratio 0.78 0.76 0.60 0.60 0.09 0.09 0.16 0.14
v/c Ratio 0.61 0.38 0.08 0.53 0.10 0.52 0.39 0.67
Control Delay 12.0 6.0 31.9 39.2 54.9 59.7 52.7 32.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.0 6.0 31.9 39.2 54.9 59.7 52.7 32.6
LOS B A C D D E D C
Approach Delay 7.3 39.0 59.3 37.3
Approach LOS A D E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 25.0 Intersection LOS: C
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 250 891 29 22 941 61 7 63 20 64 48 159
Future Volume (veh/h) 250 891 29 22 941 61 7 63 20 64 48 159
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 278 990 21 24 1046 40 8 70 13 71 53 121
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 522 2723 58 427 2328 89 101 118 22 153 70 160
Arrive On Green 0.07 0.77 0.77 1.00 1.00 1.00 0.08 0.08 0.08 0.03 0.14 0.14
Sat Flow, veh/h 1781 3558 75 558 3490 133 1211 1534 285 1781 506 1156
Grp Volume(v), veh/h 278 494 517 24 533 553 8 0 83 71 0 174
Grp Sat Flow(s),veh/h/ln 1781 1777 1857 558 1777 1846 1211 0 1819 1781 0 1662
Q Serve(g_s), s 6.0 11.8 11.8 0.0 0.0 0.0 0.8 0.0 5.7 4.0 0.0 13.1
Cycle Q Clear(g_c), s 6.0 11.8 11.8 0.0 0.0 0.0 5.9 0.0 5.7 4.0 0.0 13.1
Prop In Lane 1.00 0.04 1.00 0.07 1.00 0.16 1.00 0.70
Lane Grp Cap(c), veh/h 522 1360 1421 427 1185 1232 101 0 140 153 0 230
V/C Ratio(X) 0.53 0.36 0.36 0.06 0.45 0.45 0.08 0.00 0.59 0.46 0.00 0.76
Avail Cap(c_a), veh/h 772 1360 1421 427 1185 1232 264 0 385 153 0 454
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 0.70 0.70 0.70 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 4.8 5.0 5.0 0.0 0.0 0.0 60.6 0.0 58.0 53.4 0.0 53.9
Incr Delay (d2), s/veh 0.8 0.8 0.7 0.2 0.9 0.8 0.3 0.0 4.0 2.2 0.0 5.0
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 2.1 4.1 4.3 0.0 0.3 0.3 0.3 0.0 2.8 0.4 0.0 5.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 5.7 5.7 5.7 0.2 0.9 0.8 60.9 0.0 62.0 55.6 0.0 58.9
LnGrp LOS A A A A A A E A E E A E
Approach Vol, veh/h 1289 1110 91 245
Approach Delay, s/veh 5.7 0.8 61.9 57.9
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 12.8 92.7 8.0 16.5 105.5 24.5
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 8.0 2.0 6.0 7.9 13.8 15.1
Green Ext Time (p_c), s 0.8 9.8 0.0 0.4 8.5 0.9

Intersection Summary
HCM 6th Ctrl Delay 10.3
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 85 899 5 923 5 0 14 0
Future Volume (vph) 85 899 5 923 5 0 14 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 42.0 42.0 42.0 42.0 23.0 23.0 23.0 23.0
Total Split (%) 64.6% 64.6% 64.6% 64.6% 35.4% 35.4% 35.4% 35.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 29.3 29.3 29.3 29.3 26.7 26.7
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.41 0.41
v/c Ratio 0.68 0.63 0.04 0.66 0.02 0.17
Control Delay 43.1 19.2 9.0 17.7 5.2 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.1 19.2 9.0 17.7 5.2 5.8
LOS D B A B A A
Approach Delay 21.2 17.7 5.2 5.8
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 18.7 Intersection LOS: B
Intersection Capacity Utilization 49.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 899 7 5 923 25 5 0 7 14 0 93
Future Volume (veh/h) 85 899 7 5 923 25 5 0 7 14 0 93
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 94 999 8 6 1026 28 6 0 8 16 0 103
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 261 1484 12 275 1451 40 333 30 378 121 38 617
Arrive On Green 0.82 0.82 0.82 0.82 0.82 0.82 0.45 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 535 3613 29 560 3533 96 563 66 839 129 84 1369
Grp Volume(v), veh/h 94 491 516 6 516 538 14 0 0 119 0 0
Grp Sat Flow(s),veh/h/ln 535 1777 1865 560 1777 1853 1468 0 0 1582 0 0
Q Serve(g_s), s 7.7 7.2 7.2 0.3 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 16.2 7.2 7.2 7.9 8.0 8.0 0.3 0.0 0.0 2.8 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.05 0.43 0.57 0.13 0.87
Lane Grp Cap(c), veh/h 261 730 766 275 730 761 741 0 0 776 0 0
V/C Ratio(X) 0.36 0.67 0.67 0.02 0.71 0.71 0.02 0.00 0.00 0.15 0.00 0.00
Avail Cap(c_a), veh/h 350 1025 1076 368 1025 1069 741 0 0 776 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 0.93 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 7.8 4.1 4.1 5.7 4.1 4.1 9.9 0.0 0.0 10.6 0.0 0.0
Incr Delay (d2), s/veh 0.8 1.0 1.0 0.0 1.3 1.3 0.0 0.0 0.0 0.4 0.0 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 0.4 1.5 1.5 0.0 1.6 1.7 0.1 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 8.5 5.1 5.0 5.8 5.4 5.4 9.9 0.0 0.0 11.0 0.0 0.0
LnGrp LOS A A A A A A A A A B A A
Approach Vol, veh/h 1101 1060 14 119
Approach Delay, s/veh 5.4 5.4 9.9 11.0
Approach LOS A A A B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.2 30.8 34.2 30.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.5 37.5 18.5 37.5
Max Q Clear Time (g_c+I1), s 2.3 18.2 4.8 10.0
Green Ext Time (p_c), s 0.0 7.7 0.5 8.1

Intersection Summary
HCM 6th Ctrl Delay 5.7
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 911 9 21 945 11 22
Future Vol, veh/h 911 9 21 945 11 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1012 10 23 1050 12 24

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1022 0 1588 511
          Stage 1 - - - - 1017 -
          Stage 2 - - - - 571 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1029 - *99 *732
          Stage 1 - - - - *640 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1029 - *97 *732
Mov Cap-2 Maneuver - - - - *331 -
          Stage 1 - - - - *626 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0.2 12.4
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 521 - - 1029 -
HCM Lane V/C Ratio 0.07 - - 0.023 -
HCM Control Delay (s) 12.4 - - 8.6 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.2 - - 0.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 6.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 10 2 0 11 1
Future Vol, veh/h 0 10 2 0 11 1
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 - - - - -
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 0 11 2 0 12 1

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 27 2 0 0 2 0
          Stage 1 2 - - - - -
          Stage 2 25 - - - - -
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 988 1082 - - 1620 -
          Stage 1 1021 - - - - -
          Stage 2 998 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 981 1082 - - 1620 -
Mov Cap-2 Maneuver 981 - - - - -
          Stage 1 1014 - - - - -
          Stage 2 998 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 6.6
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1082 1620 -
HCM Lane V/C Ratio - - 0.01 0.008 -
HCM Control Delay (s) - - 8.4 7.2 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 871 41 6 869 9 66 3 47 7 0 34
Future Vol, veh/h 7 871 41 6 869 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 968 46 7 966 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 976 0 0 1014 0 0 1504 1997 507 1487 - 488
          Stage 1 - - - - - - 1007 1007 - 985 - -
          Stage 2 - - - - - - 497 990 - 502 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - 1039 - - *84 *59 *732 *86 0 *715
          Stage 1 - - - - - - *645 *575 - *674 0 -
          Stage 2 - - - - - - *674 *591 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 1039 - - *79 *58 *732 *78 - *715
Mov Cap-2 Maneuver - - - - - - *325 *289 - *331 - -
          Stage 1 - - - - - - *640 *571 - *670 - -
          Stage 2 - - - - - - *634 *587 - *633 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.1 17.4 11.3
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 418 * 1070 - - 1039 - - 331 715
HCM Lane V/C Ratio 0.308 0.007 - - 0.006 - - 0.023 0.053
HCM Control Delay (s) 17.4 8.4 - - 8.5 - - 16.1 10.3
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1.3 0 - - 0 - - 0.1 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 865 53 61 867 8 14 1 89 4 0 7
Future Vol, veh/h 11 865 53 61 867 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 961 59 68 963 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 972 0 0 1020 0 0 1633 2123 510 1609 - 486
          Stage 1 - - - - - - 1015 1015 - 1104 - -
          Stage 2 - - - - - - 618 1108 - 505 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - 1032 - - *67 49 *732 *70 0 *715
          Stage 1 - - - - - - *634 568 - *569 0 -
          Stage 2 - - - - - - *674 517 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 1032 - - *62 45 *732 *57 - *715
Mov Cap-2 Maneuver - - - - - - *311 254 - *273 - -
          Stage 1 - - - - - - *627 562 - *562 - -
          Stage 2 - - - - - - *623 483 - *589 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6 12.3 13.1
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 610 * 1070 - - 1032 - - 273 715
HCM Lane V/C Ratio 0.189 0.011 - - 0.066 - - 0.016 0.011
HCM Control Delay (s) 12.3 8.4 - - 8.7 - - 18.4 10.1
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.7 0 - - 0.2 - - 0.1 0

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 503 57 425 57 63 419 1652 62 1595 497
Future Volume (vph) 503 57 425 57 63 419 1652 62 1595 497
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 13.0 13.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 13.0
Minimum Split (s) 18.5 18.5 13.0 13.0 13.0 13.0 16.7 11.0 16.0 18.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 24.5 24.5 45.9 7.4 7.4 21.4 70.3 7.9 54.4 84.6
Actuated g/C Ratio 0.19 0.19 0.35 0.06 0.06 0.16 0.54 0.06 0.42 0.65
v/c Ratio 0.97 0.98 0.78 0.63 0.58 0.82 0.69 0.64 0.83 0.52
Control Delay 80.9 83.6 34.9 86.9 37.8 65.1 24.1 86.0 38.5 11.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.9 83.6 34.9 86.9 37.8 65.1 24.1 86.0 38.5 11.6
LOS F F C F D E C F D B
Approach Delay 61.8 52.3 32.2 33.7
Approach LOS E D C C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 38.9 Intersection LOS: D
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 503 57 425 57 63 73 419 1652 46 62 1595 497
Future Volume (veh/h) 503 57 425 57 63 73 419 1652 46 62 1595 497
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 604 0 250 63 70 59 466 1836 40 69 1772 285
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 655 0 532 101 109 83 524 2563 56 88 2015 917
Arrive On Green 0.18 0.00 0.18 0.06 0.06 0.06 0.15 0.50 0.50 0.05 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1922 1462 3456 5142 112 1781 5106 1585
Grp Volume(v), veh/h 604 0 250 63 64 65 466 1215 661 69 1772 285
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1607 1728 1702 1850 1781 1702 1585
Q Serve(g_s), s 21.7 0.0 16.2 4.5 4.6 5.2 17.2 36.2 36.2 5.0 41.8 12.0
Cycle Q Clear(g_c), s 21.7 0.0 16.2 4.5 4.6 5.2 17.2 36.2 36.2 5.0 41.8 12.0
Prop In Lane 1.00 1.00 1.00 0.91 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 655 0 532 101 101 91 524 1697 922 88 2015 917
V/C Ratio(X) 0.92 0.00 0.47 0.62 0.63 0.71 0.89 0.72 0.72 0.79 0.88 0.31
Avail Cap(c_a), veh/h 671 0 539 101 101 91 651 1762 958 119 2015 917
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.1 0.0 34.1 59.9 60.0 60.2 54.1 25.4 25.4 61.1 36.5 14.1
Incr Delay (d2), s/veh 17.7 0.0 0.2 8.4 9.6 19.5 10.8 1.1 2.1 14.7 5.9 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 11.3 0.0 6.3 2.3 2.3 2.6 8.3 14.6 16.2 2.6 18.2 6.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 69.8 0.0 34.3 68.4 69.5 79.7 64.9 26.6 27.5 75.8 42.4 15.0
LnGrp LOS E A C E E E E C C E D B
Approach Vol, veh/h 854 192 2342 2126
Approach Delay, s/veh 59.4 72.6 34.5 39.8
Approach LOS E E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 11.7 70.5 29.4 25.2 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 7.0 38.2 23.7 19.2 43.8 7.2
Green Ext Time (p_c), s 0.0 3.0 0.2 0.5 2.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 41.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 250 891 22 941 7 63 64 48
Future Volume (vph) 250 891 22 941 7 63 64 48
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 10.0 10.0 4.0 10.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 101.0 99.0 77.0 77.0 12.1 12.1 21.0 18.5
Actuated g/C Ratio 0.78 0.76 0.59 0.59 0.09 0.09 0.16 0.14
v/c Ratio 0.61 0.38 0.08 0.54 0.10 0.52 0.39 0.67
Control Delay 11.9 6.0 32.3 39.6 54.9 59.7 52.7 32.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.9 6.0 32.3 39.6 54.9 59.7 52.7 32.6
LOS B A C D D E D C
Approach Delay 7.3 39.4 59.3 37.3
Approach LOS A D E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 25.2 Intersection LOS: C
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 250 891 29 22 941 61 7 63 20 64 48 159
Future Volume (veh/h) 250 891 29 22 941 61 7 63 20 64 48 159
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 278 990 21 24 1046 40 8 70 13 71 53 121
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 522 2723 58 427 2328 89 101 118 22 153 70 160
Arrive On Green 0.07 0.77 0.77 1.00 1.00 1.00 0.08 0.08 0.08 0.03 0.14 0.14
Sat Flow, veh/h 1781 3558 75 558 3490 133 1211 1534 285 1781 506 1156
Grp Volume(v), veh/h 278 494 517 24 533 553 8 0 83 71 0 174
Grp Sat Flow(s),veh/h/ln 1781 1777 1857 558 1777 1846 1211 0 1819 1781 0 1662
Q Serve(g_s), s 6.0 11.8 11.8 0.0 0.0 0.0 0.8 0.0 5.7 4.0 0.0 13.1
Cycle Q Clear(g_c), s 6.0 11.8 11.8 0.0 0.0 0.0 5.9 0.0 5.7 4.0 0.0 13.1
Prop In Lane 1.00 0.04 1.00 0.07 1.00 0.16 1.00 0.70
Lane Grp Cap(c), veh/h 522 1360 1421 427 1185 1232 101 0 140 153 0 230
V/C Ratio(X) 0.53 0.36 0.36 0.06 0.45 0.45 0.08 0.00 0.59 0.46 0.00 0.76
Avail Cap(c_a), veh/h 772 1360 1421 427 1185 1232 264 0 385 153 0 454
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 0.70 0.70 0.70 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 4.8 5.0 5.0 0.0 0.0 0.0 60.6 0.0 58.0 53.4 0.0 53.9
Incr Delay (d2), s/veh 0.8 0.8 0.7 0.2 0.9 0.8 0.3 0.0 4.0 2.2 0.0 5.0
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 2.1 4.1 4.3 0.0 0.3 0.3 0.3 0.0 2.8 0.4 0.0 5.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 5.7 5.7 5.7 0.2 0.9 0.8 60.9 0.0 62.0 55.6 0.0 58.9
LnGrp LOS A A A A A A E A E E A E
Approach Vol, veh/h 1289 1110 91 245
Approach Delay, s/veh 5.7 0.8 61.9 57.9
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 12.8 92.7 8.0 16.5 105.5 24.5
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 8.0 2.0 6.0 7.9 13.8 15.1
Green Ext Time (p_c), s 0.8 9.8 0.0 0.4 8.5 0.9

Intersection Summary
HCM 6th Ctrl Delay 10.3
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 85 899 5 923 5 0 14 0
Future Volume (vph) 85 899 5 923 5 0 14 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 42.0 42.0 42.0 42.0 23.0 23.0 23.0 23.0
Total Split (%) 64.6% 64.6% 64.6% 64.6% 35.4% 35.4% 35.4% 35.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 29.4 29.4 29.4 29.4 26.6 26.6
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.41 0.41
v/c Ratio 0.67 0.63 0.04 0.66 0.02 0.17
Control Delay 42.3 19.0 8.0 17.6 5.2 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.3 19.0 8.0 17.6 5.2 5.8
LOS D B A B A A
Approach Delay 21.0 17.6 5.2 5.8
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 18.5 Intersection LOS: B
Intersection Capacity Utilization 49.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 899 7 5 923 25 5 0 7 14 0 93
Future Volume (veh/h) 85 899 7 5 923 25 5 0 7 14 0 93
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 94 999 8 6 1026 28 6 0 8 16 0 103
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 261 1484 12 275 1451 40 333 30 378 121 38 617
Arrive On Green 0.82 0.82 0.82 0.82 0.82 0.82 0.45 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 535 3613 29 560 3533 96 563 66 839 129 84 1369
Grp Volume(v), veh/h 94 491 516 6 516 538 14 0 0 119 0 0
Grp Sat Flow(s),veh/h/ln 535 1777 1865 560 1777 1853 1468 0 0 1582 0 0
Q Serve(g_s), s 7.7 7.2 7.2 0.3 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 16.2 7.2 7.2 7.9 8.0 8.0 0.3 0.0 0.0 2.8 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.05 0.43 0.57 0.13 0.87
Lane Grp Cap(c), veh/h 261 730 766 275 730 761 741 0 0 776 0 0
V/C Ratio(X) 0.36 0.67 0.67 0.02 0.71 0.71 0.02 0.00 0.00 0.15 0.00 0.00
Avail Cap(c_a), veh/h 350 1025 1076 368 1025 1069 741 0 0 776 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 0.93 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 7.8 4.1 4.1 5.7 4.1 4.1 9.9 0.0 0.0 10.6 0.0 0.0
Incr Delay (d2), s/veh 0.8 1.0 1.0 0.0 1.3 1.3 0.0 0.0 0.0 0.4 0.0 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 0.4 1.5 1.5 0.0 1.6 1.7 0.1 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 8.5 5.1 5.0 5.8 5.4 5.4 9.9 0.0 0.0 11.0 0.0 0.0
LnGrp LOS A A A A A A A A A B A A
Approach Vol, veh/h 1101 1060 14 119
Approach Delay, s/veh 5.4 5.4 9.9 11.0
Approach LOS A A A B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.2 30.8 34.2 30.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.5 37.5 18.5 37.5
Max Q Clear Time (g_c+I1), s 2.3 18.2 4.8 10.0
Green Ext Time (p_c), s 0.0 7.7 0.5 8.1

Intersection Summary
HCM 6th Ctrl Delay 5.7
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 911 9 21 945 11 22
Future Vol, veh/h 911 9 21 945 11 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1012 10 23 1050 12 24

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1022 0 1588 511
          Stage 1 - - - - 1017 -
          Stage 2 - - - - 571 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1029 - *99 *732
          Stage 1 - - - - *640 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1029 - *97 *732
Mov Cap-2 Maneuver - - - - *331 -
          Stage 1 - - - - *626 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0.2 12.4
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 521 - - 1029 -
HCM Lane V/C Ratio 0.07 - - 0.023 -
HCM Control Delay (s) 12.4 - - 8.6 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.2 - - 0.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 6.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 10 2 0 11 1
Future Vol, veh/h 0 10 2 0 11 1
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 - - - - -
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 0 11 2 0 12 1

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 27 2 0 0 2 0
          Stage 1 2 - - - - -
          Stage 2 25 - - - - -
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 988 1082 - - 1620 -
          Stage 1 1021 - - - - -
          Stage 2 998 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 981 1082 - - 1620 -
Mov Cap-2 Maneuver 981 - - - - -
          Stage 1 1014 - - - - -
          Stage 2 998 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 6.6
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1082 1620 -
HCM Lane V/C Ratio - - 0.01 0.008 -
HCM Control Delay (s) - - 8.4 7.2 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 871 41 6 869 9 66 3 47 7 0 34
Future Vol, veh/h 7 871 41 6 869 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 968 46 7 966 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 976 0 0 1014 0 0 1504 1997 507 1487 - 488
          Stage 1 - - - - - - 1007 1007 - 985 - -
          Stage 2 - - - - - - 497 990 - 502 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - 1039 - - *84 *59 *732 *86 0 *715
          Stage 1 - - - - - - *645 *575 - *674 0 -
          Stage 2 - - - - - - *674 *591 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 1039 - - *79 *58 *732 *78 - *715
Mov Cap-2 Maneuver - - - - - - *325 *289 - *331 - -
          Stage 1 - - - - - - *640 *571 - *670 - -
          Stage 2 - - - - - - *634 *587 - *633 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.1 17.4 11.3
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 418 * 1070 - - 1039 - - 331 715
HCM Lane V/C Ratio 0.308 0.007 - - 0.006 - - 0.023 0.053
HCM Control Delay (s) 17.4 8.4 - - 8.5 - - 16.1 10.3
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1.3 0 - - 0 - - 0.1 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 865 53 61 867 8 14 1 89 4 0 7
Future Vol, veh/h 11 865 53 61 867 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 961 59 68 963 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 972 0 0 1020 0 0 1633 2123 510 1609 - 486
          Stage 1 - - - - - - 1015 1015 - 1104 - -
          Stage 2 - - - - - - 618 1108 - 505 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - 1032 - - *67 49 *732 *70 0 *715
          Stage 1 - - - - - - *634 568 - *569 0 -
          Stage 2 - - - - - - *674 517 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 1032 - - *62 45 *732 *57 - *715
Mov Cap-2 Maneuver - - - - - - *311 254 - *273 - -
          Stage 1 - - - - - - *627 562 - *562 - -
          Stage 2 - - - - - - *623 483 - *589 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6 12.3 13.1
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 610 * 1070 - - 1032 - - 273 715
HCM Lane V/C Ratio 0.189 0.011 - - 0.066 - - 0.016 0.011
HCM Control Delay (s) 12.3 8.4 - - 8.7 - - 18.4 10.1
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.7 0 - - 0.2 - - 0.1 0

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 503 57 425 57 63 419 1652 62 1595 497
Future Volume (vph) 503 57 425 57 63 419 1652 62 1595 497
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 13.0 13.0 7.0 10.0 10.0 7.0 10.0 5.0 10.0 13.0
Minimum Split (s) 18.5 18.5 13.0 15.6 15.6 13.0 16.7 11.0 16.0 18.5
Total Split (s) 34.0 34.0 27.0 17.0 17.0 27.0 65.0 14.0 52.0 34.0
Total Split (%) 26.2% 26.2% 20.8% 13.1% 13.1% 20.8% 50.0% 10.8% 40.0% 26.2%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 27.1 27.1 47.7 10.4 10.4 20.6 64.3 8.2 49.6 82.4
Actuated g/C Ratio 0.21 0.21 0.37 0.08 0.08 0.16 0.49 0.06 0.38 0.63
v/c Ratio 0.88 0.89 0.74 0.45 0.45 0.86 0.75 0.62 0.91 0.52
Control Delay 58.5 59.9 25.5 67.3 31.6 69.3 30.0 82.4 47.0 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.5 59.9 25.5 67.3 31.6 69.3 30.0 82.4 47.0 10.6
LOS E E C E C E C F D B
Approach Delay 44.7 42.1 37.8 39.6
Approach LOS D D D D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 39.9 Intersection LOS: D
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 503 57 425 57 63 73 419 1652 46 62 1595 497
Future Volume (veh/h) 503 57 425 57 63 73 419 1652 46 62 1595 497
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 604 0 250 63 70 59 466 1836 40 69 1772 285
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 672 0 537 137 148 112 518 2357 51 88 1819 864
Arrive On Green 0.19 0.00 0.19 0.08 0.08 0.08 0.15 0.46 0.46 0.05 0.36 0.36
Sat Flow, veh/h 3563 0 1585 1781 1922 1462 3456 5142 112 1781 5106 1585
Grp Volume(v), veh/h 604 0 250 63 64 65 466 1215 661 69 1772 285
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1607 1728 1702 1850 1781 1702 1585
Q Serve(g_s), s 21.5 0.0 16.1 4.4 4.5 5.0 17.2 39.1 39.1 5.0 44.5 13.0
Cycle Q Clear(g_c), s 21.5 0.0 16.1 4.4 4.5 5.0 17.2 39.1 39.1 5.0 44.5 13.0
Prop In Lane 1.00 1.00 1.00 0.91 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 672 0 537 137 137 124 518 1560 848 88 1819 864
V/C Ratio(X) 0.90 0.00 0.47 0.46 0.47 0.53 0.90 0.78 0.78 0.79 0.97 0.33
Avail Cap(c_a), veh/h 781 0 585 156 156 141 572 1560 848 119 1819 864
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.5 0.0 33.7 57.4 57.5 57.7 54.3 29.7 29.7 61.1 41.3 16.4
Incr Delay (d2), s/veh 11.1 0.0 0.2 0.9 0.9 1.3 15.3 2.4 4.3 14.7 15.9 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 10.6 0.0 6.3 2.0 2.1 2.1 8.6 16.3 18.2 2.6 21.1 7.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.6 0.0 34.0 58.3 58.4 59.0 69.5 32.0 33.9 75.8 57.1 17.4
LnGrp LOS E A C E E E E C C E E B
Approach Vol, veh/h 854 192 2342 2126
Approach Delay, s/veh 54.2 58.6 40.0 52.4
Approach LOS D E D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 11.7 65.3 30.0 25.0 52.0 15.6
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 59.3 28.5 21.5 46.3 11.4
Max Q Clear Time (g_c+I1), s 7.0 41.1 23.5 19.2 46.5 7.0
Green Ext Time (p_c), s 0.0 2.9 1.0 0.3 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 47.6
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 226 969 22 900 5 35 74 92
Future Volume (vph) 226 969 22 900 5 35 74 92
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 93.5 91.5 68.9 68.9 18.8 18.8 28.5 26.0
Actuated g/C Ratio 0.72 0.70 0.53 0.53 0.14 0.14 0.22 0.20
v/c Ratio 0.60 0.43 0.10 0.53 0.11 0.21 0.32 0.83
Control Delay 14.8 9.6 34.0 37.3 49.2 33.6 42.8 50.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.8 9.6 34.0 37.3 49.2 33.6 42.8 50.2
LOS B A C D D C D D
Approach Delay 10.6 37.3 35.0 48.8
Approach LOS B D D D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 26.6 Intersection LOS: C
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 226 969 31 22 900 42 5 35 19 74 92 237
Future Volume (veh/h) 226 969 31 22 900 42 5 35 19 74 92 237
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 251 1077 23 24 1000 30 6 39 12 82 102 152
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 502 2760 59 362 2364 71 85 141 43 213 119 177
Arrive On Green 0.07 0.74 0.74 1.00 1.00 1.00 0.10 0.10 0.10 0.04 0.17 0.17
Sat Flow, veh/h 1688 3745 80 486 3708 111 1066 1444 444 1688 714 1064
Grp Volume(v), veh/h 251 538 562 24 504 526 6 0 51 82 0 254
Grp Sat Flow(s),veh/h/ln 1688 1870 1954 486 1870 1949 1066 0 1889 1688 0 1777
Q Serve(g_s), s 6.3 13.8 13.8 0.1 0.0 0.0 0.7 0.0 3.3 5.0 0.0 18.1
Cycle Q Clear(g_c), s 6.3 13.8 13.8 0.9 0.0 0.0 9.8 0.0 3.3 5.0 0.0 18.1
Prop In Lane 1.00 0.04 1.00 0.06 1.00 0.24 1.00 0.60
Lane Grp Cap(c), veh/h 502 1379 1441 362 1192 1242 85 0 184 213 0 296
V/C Ratio(X) 0.50 0.39 0.39 0.07 0.42 0.42 0.07 0.00 0.28 0.38 0.00 0.86
Avail Cap(c_a), veh/h 685 1379 1441 362 1192 1242 289 0 545 213 0 636
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 0.80 0.80 0.80 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.9 6.3 6.3 0.0 0.0 0.0 61.8 0.0 54.4 49.9 0.0 52.7
Incr Delay (d2), s/veh 0.8 0.8 0.8 0.3 0.9 0.8 0.3 0.0 0.8 1.1 0.0 7.1
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 5.3 5.5 0.0 0.3 0.3 0.2 0.0 1.6 0.2 0.0 8.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.7 7.1 7.1 0.3 0.9 0.8 62.1 0.0 55.2 51.0 0.0 59.7
LnGrp LOS A A A A A A E A E D A E
Approach Vol, veh/h 1351 1054 57 336
Approach Delay, s/veh 7.0 0.9 55.9 57.6
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 12.9 88.9 9.0 19.2 101.8 28.2
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 8.3 2.9 7.0 11.8 15.8 20.1
Green Ext Time (p_c), s 0.6 8.9 0.0 0.2 9.7 1.6

Intersection Summary
HCM 6th Ctrl Delay 11.8
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 115 1012 2 862 0 26 0
Future Volume (vph) 115 1012 2 862 0 26 0
Turn Type Perm NA Perm NA NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max
Act Effct Green (s) 31.2 31.2 31.2 31.2 24.8 24.8
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.38 0.38
v/c Ratio 0.68 0.66 0.01 0.57 0.01 0.16
Control Delay 39.4 18.8 9.0 15.4 0.0 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.4 18.8 9.0 15.4 0.0 7.8
LOS D B A B A A
Approach Delay 20.9 15.4 7.8
Approach LOS C B A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 18.0 Intersection LOS: B
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary

CivTech SC Synchro 10 Report
03/25/2020 Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 1012 3 2 862 12 0 0 7 26 0 65
Future Volume (veh/h) 115 1012 3 2 862 12 0 0 7 26 0 65
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 128 1124 3 2 958 13 0 0 8 29 0 72
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 293 1505 4 247 1486 20 0 0 709 235 36 495
Arrive On Green 0.83 0.83 0.83 0.83 0.83 0.83 0.00 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 579 3636 10 500 3590 49 0 0 1585 365 81 1106
Grp Volume(v), veh/h 128 549 578 2 474 497 0 0 8 101 0 0
Grp Sat Flow(s),veh/h/ln 579 1777 1869 500 1777 1862 0 0 1585 1551 0 0
Q Serve(g_s), s 9.6 9.1 9.1 0.1 6.4 6.4 0.0 0.0 0.2 0.0 0.0 0.0
Cycle Q Clear(g_c), s 16.0 9.1 9.1 9.3 6.4 6.4 0.0 0.0 0.2 2.3 0.0 0.0
Prop In Lane 1.00 0.01 1.00 0.03 0.00 1.00 0.29 0.71
Lane Grp Cap(c), veh/h 293 736 774 247 736 771 0 0 709 766 0 0
V/C Ratio(X) 0.44 0.75 0.75 0.01 0.64 0.64 0.00 0.00 0.01 0.13 0.00 0.00
Avail Cap(c_a), veh/h 378 998 1049 321 998 1045 0 0 709 766 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 0.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.8 4.1 4.1 6.2 3.8 3.8 0.0 0.0 10.0 10.6 0.0 0.0
Incr Delay (d2), s/veh 0.9 1.9 1.8 0.0 1.0 0.9 0.0 0.0 0.0 0.4 0.0 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 0.5 1.8 1.8 0.0 1.4 1.4 0.0 0.0 0.1 0.8 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.7 6.0 5.9 6.2 4.8 4.7 0.0 0.0 10.0 10.9 0.0 0.0
LnGrp LOS A A A A A A A A A B A A
Approach Vol, veh/h 1255 973 8 101
Approach Delay, s/veh 6.1 4.8 10.0 10.9
Approach LOS A A A B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 33.7 31.3 33.7 31.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.2 18.0 4.3 11.3
Green Ext Time (p_c), s 0.0 8.7 0.4 7.0

Intersection Summary
HCM 6th Ctrl Delay 5.8
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1042 0 0 872 0 0
Future Vol, veh/h 1042 0 0 872 0 0
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 1158 0 0 969 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 579
          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 *684
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - - - - *684
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) - - - -
HCM Lane V/C Ratio - - - -
HCM Control Delay (s) 0 - - -
HCM Lane LOS A - - -
HCM 95th %tile Q(veh) - - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 0 7 0 0 5
Future Vol, veh/h 0 0 7 0 0 5
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 - - - - -
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 0 0 8 0 0 6

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 14 8 0 0 8 0
          Stage 1 8 - - - - -
          Stage 2 6 - - - - -
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 1005 1074 - - 1612 -
          Stage 1 1015 - - - - -
          Stage 2 1017 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1005 1074 - - 1612 -
Mov Cap-2 Maneuver 1005 - - - - -
          Stage 1 1015 - - - - -
          Stage 2 1017 - - - - -

Approach WB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - - 1612 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) - - 0 0 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - - 0 -



HCM 6th TWSC

CivTech SC Synchro 10 Report
03/25/2020 Page 7

Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1042 4 0 868 0 3
Future Vol, veh/h 1042 4 0 868 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1158 4 0 964 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1162 0 1642 581
          Stage 1 - - - - 1160 -
          Stage 2 - - - - 482 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 948 - *91 *684
          Stage 1 - - - - *585 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 948 - *91 *684
Mov Cap-2 Maneuver - - - - *327 -
          Stage 1 - - - - *585 -
          Stage 2 - - - - *675 -

Approach EB WB NB
HCM Control Delay, s 0 0 10.3
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 684 - - 948 -
HCM Lane V/C Ratio 0.005 - - - -
HCM Control Delay (s) 10.3 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1041 2 5 868 0 3
Future Vol, veh/h 1041 2 5 868 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1157 2 6 964 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1159 0 1652 580
          Stage 1 - - - - 1158 -
          Stage 2 - - - - 494 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 953 - *89 *684
          Stage 1 - - - - *587 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 953 - *88 *684
Mov Cap-2 Maneuver - - - - *325 -
          Stage 1 - - - - *584 -
          Stage 2 - - - - *675 -

Approach EB WB NB
HCM Control Delay, s 0 0.1 10.3
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 684 - - 953 -
HCM Lane V/C Ratio 0.005 - - 0.006 -
HCM Control Delay (s) 10.3 - - 8.8 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 983 34 18 807 10 50 0 29 5 0 12
Future Vol, veh/h 26 983 34 18 807 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1092 38 20 897 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 908 0 0 1130 0 0 1658 2117 565 1547 - 454
          Stage 1 - - - - - - 1169 1169 - 943 - -
          Stage 2 - - - - - - 489 948 - 604 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver 1112 - - 990 - - *64 50 *684 *78 0 *763
          Stage 1 - - - - - - *564 512 - *646 0 -
          Stage 2 - - - - - - *720 578 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver 1112 - - 990 - - *61 48 *684 *72 - *763
Mov Cap-2 Maneuver - - - - - - *302 258 - *308 - -
          Stage 1 - - - - - - *549 499 - *630 - -
          Stage 2 - - - - - - *693 566 - *599 - -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 17.3 11.9
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 380 1112 - - 990 - - 308 763
HCM Lane V/C Ratio 0.231 0.026 - - 0.02 - - 0.018 0.017
HCM Control Delay (s) 17.3 8.3 - - 8.7 - - 16.9 9.8
HCM Lane LOS C A - - A - - C A
HCM 95th %tile Q(veh) 0.9 0.1 - - 0.1 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 962 53 43 820 8 6 0 41 4 1 12
Future Vol, veh/h 3 962 53 43 820 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 1069 59 48 911 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 920 0 0 1128 0 0 1657 2121 564 1553 2146 460
          Stage 1 - - - - - - 1105 1105 - 1012 1012 -
          Stage 2 - - - - - - 552 1016 - 541 1134 -
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 *1106 - - 993 - - *64 50 *684 *77 48 *739
          Stage 1 - - - - - - *645 566 - *621 561 -
          Stage 2 - - - - - - *697 557 - *645 540 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 993 - - *60 47 *684 *69 46 *739
Mov Cap-2 Maneuver - - - - - - *322 270 - *298 255 -
          Stage 1 - - - - - - *643 564 - *619 534 -
          Stage 2 - - - - - - *650 530 - *601 539 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 11.6 11.8
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 598 * 1106 - - 993 - - 298 739
HCM Lane V/C Ratio 0.087 0.003 - - 0.048 - - 0.015 0.018
HCM Control Delay (s) 11.6 8.3 - - 8.8 - - 17.3 10
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 - - 0.2 - - 0 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 452 39 463 38 37 281 1338 51 1698 589
Future Volume (vph) 452 39 463 38 37 281 1338 51 1698 589
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 10.0
Minimum Split (s) 15.5 15.5 12.5 13.0 13.0 12.5 27.7 10.3 30.7 15.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None Min Min None None None C-Max None
Act Effct Green (s) 23.6 23.6 42.3 7.4 7.4 18.7 71.3 7.6 58.0 87.3
Actuated g/C Ratio 0.18 0.18 0.33 0.06 0.06 0.14 0.55 0.06 0.45 0.67
v/c Ratio 0.89 0.89 0.91 0.42 0.40 0.63 0.55 0.55 0.83 0.58
Control Delay 64.4 64.1 51.2 72.4 33.9 57.7 20.7 79.0 36.8 10.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.4 64.1 51.2 72.4 33.9 57.7 20.7 79.0 36.8 10.3
LOS E E D E C E C E D B
Approach Delay 57.9 45.8 26.9 31.0
Approach LOS E D C C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 35.1 Intersection LOS: D
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 452 39 463 38 37 48 281 1338 40 51 1698 589
Future Volume (veh/h) 452 39 463 38 37 48 281 1338 40 51 1698 589
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 533 0 270 42 41 36 312 1487 27 57 1887 376
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 603 0 439 101 108 84 372 2388 43 73 2015 894
Arrive On Green 0.17 0.00 0.17 0.06 0.06 0.06 0.11 0.46 0.46 0.04 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1900 1480 3456 5164 94 1781 5106 1585
Grp Volume(v), veh/h 533 0 270 42 38 39 312 980 534 57 1887 376
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1604 1728 1702 1853 1781 1702 1585
Q Serve(g_s), s 19.0 0.0 19.3 3.0 2.7 3.1 11.5 28.3 28.3 4.1 46.1 17.6
Cycle Q Clear(g_c), s 19.0 0.0 19.3 3.0 2.7 3.1 11.5 28.3 28.3 4.1 46.1 17.6
Prop In Lane 1.00 1.00 1.00 0.92 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 603 0 439 101 101 91 372 1575 857 73 2015 894
V/C Ratio(X) 0.88 0.00 0.62 0.41 0.38 0.43 0.84 0.62 0.62 0.78 0.94 0.42
Avail Cap(c_a), veh/h 671 0 469 101 101 91 651 1762 960 119 2015 894
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.8 0.0 41.0 59.2 59.1 59.3 56.9 26.4 26.4 61.7 37.8 16.2
Incr Delay (d2), s/veh 11.6 0.0 1.4 1.0 0.9 1.2 2.0 0.3 0.6 6.5 9.8 1.5
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 9.5 0.0 7.7 1.4 1.2 1.3 5.1 11.4 12.5 2.0 20.8 9.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.3 0.0 42.4 60.2 59.9 60.4 58.9 26.7 27.0 68.2 47.6 17.7
LnGrp LOS E A D E E E E C C E D B
Approach Vol, veh/h 803 119 1826 2320
Approach Delay, s/veh 57.0 60.2 32.3 43.3
Approach LOS E E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.6 65.8 27.5 19.5 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 6.1 30.3 21.3 13.5 48.1 5.1
Green Ext Time (p_c), s 0.0 2.2 0.7 0.5 1.6 0.1

Intersection Summary
HCM 6th Ctrl Delay 41.9
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 250 881 21 932 7 63 61 48
Future Volume (vph) 250 881 21 932 7 63 61 48
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 10.0 10.0 4.0 10.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 101.1 99.1 77.4 77.4 12.0 12.0 20.9 18.4
Actuated g/C Ratio 0.78 0.76 0.60 0.60 0.09 0.09 0.16 0.14
v/c Ratio 0.60 0.38 0.07 0.53 0.10 0.51 0.38 0.67
Control Delay 11.6 6.0 31.0 38.2 55.1 60.0 52.2 32.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.6 6.0 31.0 38.2 55.1 60.0 52.2 32.7
LOS B A C D E E D C
Approach Delay 7.2 38.0 59.6 37.1
Approach LOS A D E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 24.5 Intersection LOS: C
Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 250 881 29 21 932 59 7 63 18 61 48 159
Future Volume (veh/h) 250 881 29 21 932 59 7 63 18 61 48 159
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 278 979 21 23 1036 44 8 70 11 68 53 121
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 524 2723 58 431 2317 98 101 121 19 155 70 160
Arrive On Green 0.07 0.77 0.77 1.00 1.00 1.00 0.08 0.08 0.08 0.03 0.14 0.14
Sat Flow, veh/h 1781 3557 76 563 3473 147 1211 1578 248 1781 506 1156
Grp Volume(v), veh/h 278 489 511 23 530 550 8 0 81 68 0 174
Grp Sat Flow(s),veh/h/ln 1781 1777 1857 563 1777 1844 1211 0 1826 1781 0 1662
Q Serve(g_s), s 6.0 11.6 11.6 0.0 0.0 0.0 0.8 0.0 5.6 4.0 0.0 13.1
Cycle Q Clear(g_c), s 6.0 11.6 11.6 0.0 0.0 0.0 5.9 0.0 5.6 4.0 0.0 13.1
Prop In Lane 1.00 0.04 1.00 0.08 1.00 0.14 1.00 0.70
Lane Grp Cap(c), veh/h 524 1360 1421 431 1185 1230 101 0 140 155 0 230
V/C Ratio(X) 0.53 0.36 0.36 0.05 0.45 0.45 0.08 0.00 0.58 0.44 0.00 0.76
Avail Cap(c_a), veh/h 774 1360 1421 431 1185 1230 264 0 386 155 0 454
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 0.69 0.69 0.69 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 4.8 4.9 4.9 0.0 0.0 0.0 60.6 0.0 58.0 53.0 0.0 53.9
Incr Delay (d2), s/veh 0.8 0.7 0.7 0.2 0.8 0.8 0.3 0.0 3.7 1.9 0.0 5.0
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 2.1 4.0 4.2 0.0 0.3 0.3 0.3 0.0 2.7 0.3 0.0 5.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 5.7 5.7 5.6 0.2 0.8 0.8 60.9 0.0 61.7 55.0 0.0 58.9
LnGrp LOS A A A A A A E A E D A E
Approach Vol, veh/h 1278 1103 89 242
Approach Delay, s/veh 5.7 0.8 61.6 57.8
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 12.8 92.7 8.0 16.5 105.5 24.5
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 8.0 2.0 6.0 7.9 13.6 15.1
Green Ext Time (p_c), s 0.8 9.7 0.0 0.4 8.4 0.9

Intersection Summary
HCM 6th Ctrl Delay 10.2
HCM 6th LOS B
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Lane Group EBL EBT WBT NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 85 890 916 0 14 0
Future Volume (vph) 85 890 916 0 14 0
Turn Type Perm NA NA NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 6
Detector Phase 4 4 8 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max C-Max
Act Effct Green (s) 28.9 28.9 28.9 27.1 27.1
Actuated g/C Ratio 0.44 0.44 0.44 0.42 0.42
v/c Ratio 0.69 0.63 0.67 0.00 0.16
Control Delay 44.6 18.8 18.4 0.0 5.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 44.6 18.8 18.4 0.0 5.9
LOS D B B A A
Approach Delay 21.0 18.4 5.9
Approach LOS C B A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 19.0 Intersection LOS: B
Intersection Capacity Utilization 55.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 890 1 0 916 25 0 0 2 14 0 93
Future Volume (veh/h) 85 890 1 0 916 25 0 0 2 14 0 93
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 94 989 1 0 1018 28 0 0 2 16 0 103
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 257 1481 1 111 1436 39 0 0 721 122 38 623
Arrive On Green 0.81 0.81 0.81 0.00 0.81 0.81 0.00 0.00 0.46 0.46 0.00 0.46
Sat Flow, veh/h 539 3643 4 569 3533 97 0 0 1585 129 84 1370
Grp Volume(v), veh/h 94 482 508 0 512 534 0 0 2 119 0 0
Grp Sat Flow(s),veh/h/ln 539 1777 1870 569 1777 1853 0 0 1585 1582 0 0
Q Serve(g_s), s 7.9 7.2 7.2 0.0 8.3 8.3 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 16.7 7.2 7.2 0.0 8.3 8.3 0.0 0.0 0.0 2.8 0.0 0.0
Prop In Lane 1.00 0.00 1.00 0.05 0.00 1.00 0.13 0.87
Lane Grp Cap(c), veh/h 257 722 760 111 722 753 0 0 721 783 0 0
V/C Ratio(X) 0.37 0.67 0.67 0.00 0.71 0.71 0.00 0.00 0.00 0.15 0.00 0.00
Avail Cap(c_a), veh/h 341 998 1050 199 998 1040 0 0 721 783 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 0.93 0.00 1.00 1.00 0.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 8.2 4.3 4.3 0.0 4.4 4.4 0.0 0.0 9.7 10.4 0.0 0.0
Incr Delay (d2), s/veh 0.8 1.0 1.0 0.0 1.4 1.4 0.0 0.0 0.0 0.4 0.0 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 0.4 1.5 1.6 0.0 1.7 1.7 0.0 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.0 5.3 5.2 0.0 5.8 5.7 0.0 0.0 9.7 10.8 0.0 0.0
LnGrp LOS A A A A A A A A A B A A
Approach Vol, veh/h 1084 1046 2 119
Approach Delay, s/veh 5.6 5.8 9.7 10.8
Approach LOS A A A B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.3 30.7 34.3 30.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.0 18.7 4.8 10.3
Green Ext Time (p_c), s 0.0 7.3 0.5 7.8

Intersection Summary
HCM 6th Ctrl Delay 6.0
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 906 0 0 940 0 0
Future Vol, veh/h 906 0 0 940 0 0
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 1007 0 0 1044 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 504
          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 *732
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - - - - *732
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) - - - -
HCM Lane V/C Ratio - - - -
HCM Control Delay (s) 0 - - -
HCM Lane LOS A - - -
HCM 95th %tile Q(veh) - - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 0 2 0 0 1
Future Vol, veh/h 0 0 2 0 0 1
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 - - - - -
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 0 0 2 0 0 1

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 3 2 0 0 2 0
          Stage 1 2 - - - - -
          Stage 2 1 - - - - -
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 1019 1082 - - 1620 -
          Stage 1 1021 - - - - -
          Stage 2 1022 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1019 1082 - - 1620 -
Mov Cap-2 Maneuver 1019 - - - - -
          Stage 1 1021 - - - - -
          Stage 2 1022 - - - - -

Approach WB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - - 1620 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) - - 0 0 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - - 0 -
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 907 0 0 940 2 0
Future Vol, veh/h 907 0 0 940 2 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1008 0 0 1044 2 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1008 0 1530 504
          Stage 1 - - - - 1008 -
          Stage 2 - - - - 522 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1048 - *108 *732
          Stage 1 - - - - *650 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1048 - *108 *732
Mov Cap-2 Maneuver - - - - *346 -
          Stage 1 - - - - *650 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 15.5
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 346 - - 1048 -
HCM Lane V/C Ratio 0.006 - - - -
HCM Control Delay (s) 15.5 - - 0 -
HCM Lane LOS C - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 907 0 0 939 2 3
Future Vol, veh/h 907 0 0 939 2 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1008 0 0 1043 2 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1008 0 1530 504
          Stage 1 - - - - 1008 -
          Stage 2 - - - - 522 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1048 - *108 *732
          Stage 1 - - - - *650 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1048 - *108 *732
Mov Cap-2 Maneuver - - - - *346 -
          Stage 1 - - - - *650 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 12.2
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 506 - - 1048 -
HCM Lane V/C Ratio 0.011 - - - -
HCM Control Delay (s) 12.2 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 847 41 6 842 9 66 3 47 7 0 34
Future Vol, veh/h 7 847 41 6 842 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 941 46 7 936 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 946 0 0 987 0 0 1462 1940 494 1443 - 473
          Stage 1 - - - - - - 980 980 - 955 - -
          Stage 2 - - - - - - 482 960 - 488 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1106 - - 1075 - - *90 65 *732 *93 0 *739
          Stage 1 - - - - - - *680 598 - *694 0 -
          Stage 2 - - - - - - *697 604 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 1075 - - *85 64 *732 *85 - *739
Mov Cap-2 Maneuver - - - - - - *341 300 - *338 - -
          Stage 1 - - - - - - *675 594 - *689 - -
          Stage 2 - - - - - - *657 600 - *633 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.1 16.8 11.1
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 433 * 1106 - - 1075 - - 338 739
HCM Lane V/C Ratio 0.298 0.007 - - 0.006 - - 0.023 0.051
HCM Control Delay (s) 16.8 8.3 - - 8.4 - - 15.9 10.1
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1.2 0 - - 0 - - 0.1 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 1.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 841 53 61 840 8 14 1 89 4 0 7
Future Vol, veh/h 11 841 53 61 840 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 934 59 68 933 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 942 0 0 993 0 0 1591 2066 497 1566 - 471
          Stage 1 - - - - - - 988 988 - 1074 - -
          Stage 2 - - - - - - 603 1078 - 492 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1106 - - 1067 - - *72 54 *732 *75 0 *739
          Stage 1 - - - - - - *669 591 - *550 0 -
          Stage 2 - - - - - - *697 509 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 1067 - - *67 50 *732 *61 - *739
Mov Cap-2 Maneuver - - - - - - *326 259 - *271 - -
          Stage 1 - - - - - - *662 585 - *544 - -
          Stage 2 - - - - - - *646 477 - *590 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6 12.2 13
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 618 * 1106 - - 1067 - - 271 739
HCM Lane V/C Ratio 0.187 0.011 - - 0.064 - - 0.016 0.011
HCM Control Delay (s) 12.2 8.3 - - 8.6 - - 18.5 9.9
HCM Lane LOS B A - - A - - C A
HCM 95th %tile Q(veh) 0.7 0 - - 0.2 - - 0.1 0

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 490 57 414 57 63 407 1652 62 1595 483
Future Volume (vph) 490 57 414 57 63 407 1652 62 1595 483
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 13.0 13.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 13.0
Minimum Split (s) 18.5 18.5 13.0 13.0 13.0 13.0 16.7 11.0 16.0 18.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 24.5 24.5 45.6 7.4 7.4 21.1 70.3 7.9 54.7 84.9
Actuated g/C Ratio 0.19 0.19 0.35 0.06 0.06 0.16 0.54 0.06 0.42 0.65
v/c Ratio 0.97 0.94 0.77 0.63 0.58 0.81 0.69 0.64 0.83 0.50
Control Delay 79.1 74.2 35.9 86.9 37.8 64.3 24.1 86.0 38.2 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 79.1 74.2 35.9 86.9 37.8 64.3 24.1 86.0 38.2 11.2
LOS E E D F D E C F D B
Approach Delay 59.1 52.3 31.9 33.5
Approach LOS E D C C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 38.1 Intersection LOS: D
Intersection Capacity Utilization 82.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 490 57 414 57 63 73 407 1652 46 62 1595 483
Future Volume (veh/h) 490 57 414 57 63 73 407 1652 46 62 1595 483
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 589 0 238 63 70 59 452 1836 34 69 1772 270
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 643 0 520 101 109 83 511 2553 47 88 2015 912
Arrive On Green 0.18 0.00 0.18 0.06 0.06 0.06 0.15 0.49 0.49 0.05 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1922 1462 3456 5162 96 1781 5106 1585
Grp Volume(v), veh/h 589 0 238 63 64 65 452 1211 659 69 1772 270
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1607 1728 1702 1853 1781 1702 1585
Q Serve(g_s), s 21.1 0.0 15.4 4.5 4.6 5.2 16.7 36.3 36.3 5.0 41.8 11.3
Cycle Q Clear(g_c), s 21.1 0.0 15.4 4.5 4.6 5.2 16.7 36.3 36.3 5.0 41.8 11.3
Prop In Lane 1.00 1.00 1.00 0.91 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 643 0 520 101 101 91 511 1684 917 88 2015 912
V/C Ratio(X) 0.92 0.00 0.46 0.62 0.63 0.71 0.89 0.72 0.72 0.79 0.88 0.30
Avail Cap(c_a), veh/h 671 0 533 101 101 91 651 1762 959 119 2015 912
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.3 0.0 34.5 59.9 60.0 60.2 54.3 25.8 25.8 61.1 36.5 14.1
Incr Delay (d2), s/veh 16.4 0.0 0.2 8.4 9.6 19.5 10.0 1.1 2.1 14.7 5.9 0.8
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 10.9 0.0 6.0 2.3 2.3 2.6 8.0 14.7 16.3 2.6 18.2 6.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 68.7 0.0 34.7 68.4 69.5 79.7 64.3 26.9 27.9 75.8 42.4 15.0
LnGrp LOS E A C E E E E C C E D B
Approach Vol, veh/h 827 192 2322 2111
Approach Delay, s/veh 59.0 72.6 34.5 40.0
Approach LOS E E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 11.7 70.0 29.0 24.7 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 7.0 38.3 23.1 18.7 43.8 7.2
Green Ext Time (p_c), s 0.0 3.0 0.4 0.5 2.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 41.6
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 226 977 23 905 5 35 76 92
Future Volume (vph) 226 977 23 905 5 35 76 92
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 93.5 91.5 68.9 68.9 17.1 17.1 28.5 26.0
Actuated g/C Ratio 0.72 0.70 0.53 0.53 0.13 0.13 0.22 0.20
v/c Ratio 0.60 0.43 0.11 0.54 0.10 0.23 0.32 0.83
Control Delay 15.1 9.6 33.8 37.3 47.8 33.6 42.8 50.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.1 9.6 33.8 37.3 47.8 33.6 42.8 50.2
LOS B A C D D C D D
Approach Delay 10.6 37.2 34.9 48.8
Approach LOS B D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 26.6 Intersection LOS: C
Intersection Capacity Utilization 73.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 226 977 31 23 905 43 5 35 20 76 92 237
Future Volume (veh/h) 226 977 31 23 905 43 5 35 20 76 92 237
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 251 1086 23 26 1006 31 6 39 13 84 102 152
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 500 2761 58 359 2362 73 85 138 46 212 119 177
Arrive On Green 0.07 0.74 0.74 1.00 1.00 1.00 0.10 0.10 0.10 0.04 0.17 0.17
Sat Flow, veh/h 1688 3746 79 481 3704 114 1066 1413 471 1688 714 1064
Grp Volume(v), veh/h 251 542 567 26 508 529 6 0 52 84 0 254
Grp Sat Flow(s),veh/h/ln 1688 1870 1955 481 1870 1948 1066 0 1884 1688 0 1777
Q Serve(g_s), s 6.3 14.0 14.0 0.1 0.0 0.0 0.7 0.0 3.3 5.0 0.0 18.1
Cycle Q Clear(g_c), s 6.3 14.0 14.0 1.1 0.0 0.0 9.8 0.0 3.3 5.0 0.0 18.1
Prop In Lane 1.00 0.04 1.00 0.06 1.00 0.25 1.00 0.60
Lane Grp Cap(c), veh/h 500 1379 1441 359 1192 1242 85 0 184 212 0 296
V/C Ratio(X) 0.50 0.39 0.39 0.07 0.43 0.43 0.07 0.00 0.28 0.40 0.00 0.86
Avail Cap(c_a), veh/h 683 1379 1441 359 1192 1242 289 0 543 212 0 636
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 0.80 0.80 0.80 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.9 6.3 6.3 0.0 0.0 0.0 61.8 0.0 54.4 50.0 0.0 52.7
Incr Delay (d2), s/veh 0.8 0.8 0.8 0.3 0.9 0.9 0.3 0.0 0.8 1.2 0.0 7.1
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 5.4 5.6 0.0 0.3 0.3 0.2 0.0 1.6 0.3 0.0 8.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.7 7.2 7.1 0.3 0.9 0.9 62.1 0.0 55.3 51.2 0.0 59.7
LnGrp LOS A A A A A A E A E D A E
Approach Vol, veh/h 1360 1063 58 338
Approach Delay, s/veh 7.1 0.9 56.0 57.6
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 12.9 88.9 9.0 19.2 101.8 28.2
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 8.3 3.1 7.0 11.8 16.0 20.1
Green Ext Time (p_c), s 0.6 9.1 0.0 0.2 9.8 1.6

Intersection Summary
HCM 6th Ctrl Delay 11.8
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 115 1017 22 863 6 0 26 0
Future Volume (vph) 115 1017 22 863 6 0 26 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 31.3 31.3 31.3 31.3 24.7 24.7
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.38 0.38
v/c Ratio 0.68 0.67 0.18 0.57 0.03 0.16
Control Delay 38.9 18.7 12.6 15.3 6.2 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.9 18.7 12.6 15.3 6.2 7.8
LOS D B B B A A
Approach Delay 20.8 15.2 6.3 7.8
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 17.8 Intersection LOS: B
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 1017 8 22 863 12 6 0 10 26 0 65
Future Volume (veh/h) 115 1017 8 22 863 12 6 0 10 26 0 65
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 128 1130 9 24 959 13 7 0 11 29 0 72
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 293 1498 12 244 1488 20 305 32 409 234 36 494
Arrive On Green 0.83 0.83 0.83 0.83 0.83 0.83 0.45 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 578 3613 29 494 3590 49 511 71 915 364 81 1105
Grp Volume(v), veh/h 128 556 583 24 475 497 18 0 0 101 0 0
Grp Sat Flow(s),veh/h/ln 578 1777 1865 494 1777 1862 1497 0 0 1550 0 0
Q Serve(g_s), s 9.5 9.3 9.3 1.6 6.4 6.4 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 16.0 9.3 9.3 11.0 6.4 6.4 0.4 0.0 0.0 2.3 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.03 0.39 0.61 0.29 0.71
Lane Grp Cap(c), veh/h 293 737 773 244 737 772 746 0 0 764 0 0
V/C Ratio(X) 0.44 0.75 0.75 0.10 0.64 0.64 0.02 0.00 0.00 0.13 0.00 0.00
Avail Cap(c_a), veh/h 378 998 1047 317 998 1045 746 0 0 764 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.7 4.0 4.0 6.6 3.8 3.8 10.0 0.0 0.0 10.6 0.0 0.0
Incr Delay (d2), s/veh 0.9 2.0 2.0 0.2 1.0 0.9 0.1 0.0 0.0 0.4 0.0 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 0.5 1.8 1.9 0.1 1.3 1.4 0.1 0.0 0.0 0.8 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.7 6.1 6.0 6.7 4.7 4.7 10.1 0.0 0.0 10.9 0.0 0.0
LnGrp LOS A A A A A A B A A B A A
Approach Vol, veh/h 1267 996 18 101
Approach Delay, s/veh 6.2 4.8 10.1 10.9
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 33.6 31.4 33.6 31.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.4 18.0 4.3 13.0
Green Ext Time (p_c), s 0.0 8.8 0.4 7.2

Intersection Summary
HCM 6th Ctrl Delay 5.8
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1045 5 0 893 0 12
Future Vol, veh/h 1045 5 0 893 0 12
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 1161 6 0 992 0 13

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 584
          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 *636
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - - - - *636
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 10.8
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 636 - - -
HCM Lane V/C Ratio 0.021 - - -
HCM Control Delay (s) 10.8 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0.1 - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 5.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 9 7 0 25 5
Future Vol, veh/h 0 9 7 0 25 5
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 - - - - -
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 0 10 8 0 28 6

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 70 8 0 0 8 0
          Stage 1 8 - - - - -
          Stage 2 62 - - - - -
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 934 1074 - - 1612 -
          Stage 1 1015 - - - - -
          Stage 2 961 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 918 1074 - - 1612 -
Mov Cap-2 Maneuver 918 - - - - -
          Stage 1 998 - - - - -
          Stage 2 961 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 6.1
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1074 1612 -
HCM Lane V/C Ratio - - 0.009 0.017 -
HCM Control Delay (s) - - 8.4 7.3 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0.1 -
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1057 4 0 889 0 3
Future Vol, veh/h 1057 4 0 889 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1174 4 0 988 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1178 0 1670 589
          Stage 1 - - - - 1176 -
          Stage 2 - - - - 494 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *952 - *87 *636
          Stage 1 - - - - *600 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - *952 - *87 *636
Mov Cap-2 Maneuver - - - - *329 -
          Stage 1 - - - - *600 -
          Stage 2 - - - - *675 -

Approach EB WB NB
HCM Control Delay, s 0 0 10.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 636 - - * 952 -
HCM Lane V/C Ratio 0.005 - - - -
HCM Control Delay (s) 10.7 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1056 2 5 889 0 3
Future Vol, veh/h 1056 2 5 889 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1173 2 6 988 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1175 0 1680 588
          Stage 1 - - - - 1174 -
          Stage 2 - - - - 506 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *952 - *86 *636
          Stage 1 - - - - *600 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - *952 - *85 *636
Mov Cap-2 Maneuver - - - - *327 -
          Stage 1 - - - - *597 -
          Stage 2 - - - - *675 -

Approach EB WB NB
HCM Control Delay, s 0 0 10.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 636 - - * 952 -
HCM Lane V/C Ratio 0.005 - - 0.006 -
HCM Control Delay (s) 10.7 - - 8.8 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC

CivTech SC Synchro 10 Report
03/25/2020 Page 9

Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 998 34 18 828 10 50 0 29 5 0 12
Future Vol, veh/h 26 998 34 18 828 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1109 38 20 920 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 931 0 0 1147 0 0 1686 2157 574 1579 - 466
          Stage 1 - - - - - - 1186 1186 - 966 - -
          Stage 2 - - - - - - 500 971 - 613 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1106 - - 968 - - *61 47 *684 *74 0 *739
          Stage 1 - - - - - - *544 498 - *679 0 -
          Stage 2 - - - - - - *697 595 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 968 - - *58 45 *684 *68 - *739
Mov Cap-2 Maneuver - - - - - - *291 256 - *313 - -
          Stage 1 - - - - - - *530 485 - *662 - -
          Stage 2 - - - - - - *670 582 - *599 - -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 17.8 12
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 369 * 1106 - - 968 - - 313 739
HCM Lane V/C Ratio 0.238 0.026 - - 0.021 - - 0.018 0.018
HCM Control Delay (s) 17.8 8.3 - - 8.8 - - 16.7 10
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 0.9 0.1 - - 0.1 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 977 53 43 841 8 6 0 41 4 1 12
Future Vol, veh/h 3 977 53 43 841 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 1086 59 48 934 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 943 0 0 1145 0 0 1686 2161 573 1584 2186 472
          Stage 1 - - - - - - 1122 1122 - 1035 1035 -
          Stage 2 - - - - - - 564 1039 - 549 1151 -
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 *1106 - - 971 - - *61 47 *684 *73 45 *739
          Stage 1 - - - - - - *622 550 - *593 542 -
          Stage 2 - - - - - - *697 539 - *645 526 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 971 - - *57 45 *684 *65 43 *739
Mov Cap-2 Maneuver - - - - - - *315 262 - *291 246 -
          Stage 1 - - - - - - *621 549 - *592 516 -
          Stage 2 - - - - - - *649 512 - *601 525 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 11.6 11.9
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 595 * 1106 - - 971 - - 291 739
HCM Lane V/C Ratio 0.088 0.003 - - 0.049 - - 0.015 0.018
HCM Control Delay (s) 11.6 8.3 - - 8.9 - - 17.6 10
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 - - 0.2 - - 0 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 460 39 469 38 37 290 1338 51 1698 600
Future Volume (vph) 460 39 469 38 37 290 1338 51 1698 600
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 10.0
Minimum Split (s) 15.5 15.5 12.5 13.0 13.0 12.5 27.7 10.3 30.7 15.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None Min Min None None None C-Max None
Act Effct Green (s) 23.8 23.8 42.8 7.4 7.4 19.1 71.2 7.6 57.5 86.9
Actuated g/C Ratio 0.18 0.18 0.33 0.06 0.06 0.15 0.55 0.06 0.44 0.67
v/c Ratio 0.90 0.90 0.92 0.42 0.40 0.64 0.55 0.55 0.84 0.59
Control Delay 66.6 66.0 51.6 72.4 33.9 57.5 20.7 79.0 37.4 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.6 66.0 51.6 72.4 33.9 57.5 20.7 79.0 37.4 10.9
LOS E E D E C E C E D B
Approach Delay 59.2 45.8 27.1 31.6
Approach LOS E D C C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 35.7 Intersection LOS: D
Intersection Capacity Utilization 82.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 460 39 469 38 37 48 290 1338 40 51 1698 600
Future Volume (veh/h) 460 39 469 38 37 48 290 1338 40 51 1698 600
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 542 0 277 42 41 36 322 1487 27 57 1887 389
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 613 0 448 101 108 84 382 2404 44 73 2015 898
Arrive On Green 0.17 0.00 0.17 0.06 0.06 0.06 0.11 0.47 0.47 0.04 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1900 1480 3456 5164 94 1781 5106 1585
Grp Volume(v), veh/h 542 0 277 42 38 39 322 980 534 57 1887 389
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1604 1728 1702 1853 1781 1702 1585
Q Serve(g_s), s 19.3 0.0 19.7 3.0 2.7 3.1 11.9 28.1 28.1 4.1 46.1 18.3
Cycle Q Clear(g_c), s 19.3 0.0 19.7 3.0 2.7 3.1 11.9 28.1 28.1 4.1 46.1 18.3
Prop In Lane 1.00 1.00 1.00 0.92 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 613 0 448 101 101 91 382 1584 863 73 2015 898
V/C Ratio(X) 0.88 0.00 0.62 0.41 0.38 0.43 0.84 0.62 0.62 0.78 0.94 0.43
Avail Cap(c_a), veh/h 671 0 474 101 101 91 651 1762 960 119 2015 898
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.5 0.0 40.5 59.2 59.1 59.3 56.7 26.1 26.1 61.7 37.8 16.2
Incr Delay (d2), s/veh 11.7 0.0 1.5 1.0 0.9 1.2 2.0 0.3 0.6 6.5 9.8 1.5
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 9.6 0.0 7.9 1.4 1.2 1.3 5.3 11.4 12.5 2.0 20.8 10.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.3 0.0 42.1 60.2 59.9 60.4 58.7 26.4 26.7 68.2 47.6 17.7
LnGrp LOS E A D E E E E C C E D B
Approach Vol, veh/h 819 119 1836 2333
Approach Delay, s/veh 56.8 60.2 32.2 43.1
Approach LOS E E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.6 66.2 27.9 19.9 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 6.1 30.1 21.7 13.9 48.1 5.1
Green Ext Time (p_c), s 0.0 2.2 0.6 0.5 1.6 0.1

Intersection Summary
HCM 6th Ctrl Delay 41.8
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 226 977 23 905 5 35 76 92
Future Volume (vph) 226 977 23 905 5 35 76 92
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 93.5 91.5 68.9 68.9 17.1 17.1 28.5 26.0
Actuated g/C Ratio 0.72 0.70 0.53 0.53 0.13 0.13 0.22 0.20
v/c Ratio 0.60 0.43 0.11 0.54 0.10 0.23 0.32 0.83
Control Delay 15.1 9.6 33.8 37.3 47.8 33.6 42.8 50.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.1 9.6 33.8 37.3 47.8 33.6 42.8 50.2
LOS B A C D D C D D
Approach Delay 10.6 37.2 34.9 48.8
Approach LOS B D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 26.6 Intersection LOS: C
Intersection Capacity Utilization 73.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 226 977 31 23 905 43 5 35 20 76 92 237
Future Volume (veh/h) 226 977 31 23 905 43 5 35 20 76 92 237
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 251 1086 23 26 1006 31 6 39 13 84 102 152
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 500 2761 58 359 2362 73 85 138 46 212 119 177
Arrive On Green 0.07 0.74 0.74 1.00 1.00 1.00 0.10 0.10 0.10 0.04 0.17 0.17
Sat Flow, veh/h 1688 3746 79 481 3704 114 1066 1413 471 1688 714 1064
Grp Volume(v), veh/h 251 542 567 26 508 529 6 0 52 84 0 254
Grp Sat Flow(s),veh/h/ln 1688 1870 1955 481 1870 1948 1066 0 1884 1688 0 1777
Q Serve(g_s), s 6.3 14.0 14.0 0.1 0.0 0.0 0.7 0.0 3.3 5.0 0.0 18.1
Cycle Q Clear(g_c), s 6.3 14.0 14.0 1.1 0.0 0.0 9.8 0.0 3.3 5.0 0.0 18.1
Prop In Lane 1.00 0.04 1.00 0.06 1.00 0.25 1.00 0.60
Lane Grp Cap(c), veh/h 500 1379 1441 359 1192 1242 85 0 184 212 0 296
V/C Ratio(X) 0.50 0.39 0.39 0.07 0.43 0.43 0.07 0.00 0.28 0.40 0.00 0.86
Avail Cap(c_a), veh/h 683 1379 1441 359 1192 1242 289 0 543 212 0 636
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 0.80 0.80 0.80 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.9 6.3 6.3 0.0 0.0 0.0 61.8 0.0 54.4 50.0 0.0 52.7
Incr Delay (d2), s/veh 0.8 0.8 0.8 0.3 0.9 0.9 0.3 0.0 0.8 1.2 0.0 7.1
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 5.4 5.6 0.0 0.3 0.3 0.2 0.0 1.6 0.3 0.0 8.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.7 7.2 7.1 0.3 0.9 0.9 62.1 0.0 55.3 51.2 0.0 59.7
LnGrp LOS A A A A A A E A E D A E
Approach Vol, veh/h 1360 1063 58 338
Approach Delay, s/veh 7.1 0.9 56.0 57.6
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 12.9 88.9 9.0 19.2 101.8 28.2
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 8.3 3.1 7.0 11.8 16.0 20.1
Green Ext Time (p_c), s 0.6 9.1 0.0 0.2 9.8 1.6

Intersection Summary
HCM 6th Ctrl Delay 11.8
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 115 1017 22 863 6 0 26 0
Future Volume (vph) 115 1017 22 863 6 0 26 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 31.3 31.3 31.3 31.3 24.7 24.7
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.38 0.38
v/c Ratio 0.68 0.67 0.18 0.57 0.03 0.16
Control Delay 38.9 18.7 12.6 15.3 6.2 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.9 18.7 12.6 15.3 6.2 7.8
LOS D B B B A A
Approach Delay 20.8 15.2 6.3 7.8
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 17.8 Intersection LOS: B
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 1017 8 22 863 12 6 0 10 26 0 65
Future Volume (veh/h) 115 1017 8 22 863 12 6 0 10 26 0 65
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 128 1130 9 24 959 13 7 0 11 29 0 72
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 293 1498 12 244 1488 20 305 32 409 234 36 494
Arrive On Green 0.83 0.83 0.83 0.83 0.83 0.83 0.45 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 578 3613 29 494 3590 49 511 71 915 364 81 1105
Grp Volume(v), veh/h 128 556 583 24 475 497 18 0 0 101 0 0
Grp Sat Flow(s),veh/h/ln 578 1777 1865 494 1777 1862 1497 0 0 1550 0 0
Q Serve(g_s), s 9.5 9.3 9.3 1.6 6.4 6.4 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 16.0 9.3 9.3 11.0 6.4 6.4 0.4 0.0 0.0 2.3 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.03 0.39 0.61 0.29 0.71
Lane Grp Cap(c), veh/h 293 737 773 244 737 772 746 0 0 764 0 0
V/C Ratio(X) 0.44 0.75 0.75 0.10 0.64 0.64 0.02 0.00 0.00 0.13 0.00 0.00
Avail Cap(c_a), veh/h 378 998 1047 317 998 1045 746 0 0 764 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.7 4.0 4.0 6.6 3.8 3.8 10.0 0.0 0.0 10.6 0.0 0.0
Incr Delay (d2), s/veh 0.9 2.0 2.0 0.2 1.0 0.9 0.1 0.0 0.0 0.4 0.0 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 0.5 1.8 1.9 0.1 1.3 1.4 0.1 0.0 0.0 0.8 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.7 6.1 6.0 6.7 4.7 4.7 10.1 0.0 0.0 10.9 0.0 0.0
LnGrp LOS A A A A A A B A A B A A
Approach Vol, veh/h 1267 996 18 101
Approach Delay, s/veh 6.2 4.8 10.1 10.9
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 33.6 31.4 33.6 31.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.4 18.0 4.3 13.0
Green Ext Time (p_c), s 0.0 8.8 0.4 7.2

Intersection Summary
HCM 6th Ctrl Delay 5.8
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1045 5 0 893 0 12
Future Vol, veh/h 1045 5 0 893 0 12
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 1161 6 0 992 0 13

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 584
          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 *636
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - - - - *636
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 10.8
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 636 - - -
HCM Lane V/C Ratio 0.021 - - -
HCM Control Delay (s) 10.8 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0.1 - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 5.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 9 7 0 25 5
Future Vol, veh/h 0 9 7 0 25 5
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 - - - - -
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 0 10 8 0 28 6

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 70 8 0 0 8 0
          Stage 1 8 - - - - -
          Stage 2 62 - - - - -
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 934 1074 - - 1612 -
          Stage 1 1015 - - - - -
          Stage 2 961 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 918 1074 - - 1612 -
Mov Cap-2 Maneuver 918 - - - - -
          Stage 1 998 - - - - -
          Stage 2 961 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 6.1
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1074 1612 -
HCM Lane V/C Ratio - - 0.009 0.017 -
HCM Control Delay (s) - - 8.4 7.3 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0.1 -
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1057 4 0 889 0 3
Future Vol, veh/h 1057 4 0 889 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1174 4 0 988 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1178 0 1670 589
          Stage 1 - - - - 1176 -
          Stage 2 - - - - 494 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *952 - *87 *636
          Stage 1 - - - - *600 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - *952 - *87 *636
Mov Cap-2 Maneuver - - - - *329 -
          Stage 1 - - - - *600 -
          Stage 2 - - - - *675 -

Approach EB WB NB
HCM Control Delay, s 0 0 10.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 636 - - * 952 -
HCM Lane V/C Ratio 0.005 - - - -
HCM Control Delay (s) 10.7 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1056 2 5 889 0 3
Future Vol, veh/h 1056 2 5 889 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1173 2 6 988 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1175 0 1680 588
          Stage 1 - - - - 1174 -
          Stage 2 - - - - 506 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *952 - *86 *636
          Stage 1 - - - - *600 -
          Stage 2 - - - - *675 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - *952 - *85 *636
Mov Cap-2 Maneuver - - - - *327 -
          Stage 1 - - - - *597 -
          Stage 2 - - - - *675 -

Approach EB WB NB
HCM Control Delay, s 0 0 10.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 636 - - * 952 -
HCM Lane V/C Ratio 0.005 - - 0.006 -
HCM Control Delay (s) 10.7 - - 8.8 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 998 34 18 828 10 50 0 29 5 0 12
Future Vol, veh/h 26 998 34 18 828 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1109 38 20 920 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 931 0 0 1147 0 0 1686 2157 574 1579 - 466
          Stage 1 - - - - - - 1186 1186 - 966 - -
          Stage 2 - - - - - - 500 971 - 613 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1106 - - 968 - - *61 47 *684 *74 0 *739
          Stage 1 - - - - - - *544 498 - *679 0 -
          Stage 2 - - - - - - *697 595 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 968 - - *58 45 *684 *68 - *739
Mov Cap-2 Maneuver - - - - - - *291 256 - *313 - -
          Stage 1 - - - - - - *530 485 - *662 - -
          Stage 2 - - - - - - *670 582 - *599 - -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 17.8 12
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 369 * 1106 - - 968 - - 313 739
HCM Lane V/C Ratio 0.238 0.026 - - 0.021 - - 0.018 0.018
HCM Control Delay (s) 17.8 8.3 - - 8.8 - - 16.7 10
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 0.9 0.1 - - 0.1 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 977 53 43 841 8 6 0 41 4 1 12
Future Vol, veh/h 3 977 53 43 841 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 1086 59 48 934 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 943 0 0 1145 0 0 1686 2161 573 1584 2186 472
          Stage 1 - - - - - - 1122 1122 - 1035 1035 -
          Stage 2 - - - - - - 564 1039 - 549 1151 -
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 *1106 - - 971 - - *61 47 *684 *73 45 *739
          Stage 1 - - - - - - *622 550 - *593 542 -
          Stage 2 - - - - - - *697 539 - *645 526 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1106 - - 971 - - *57 45 *684 *65 43 *739
Mov Cap-2 Maneuver - - - - - - *315 262 - *291 246 -
          Stage 1 - - - - - - *621 549 - *592 516 -
          Stage 2 - - - - - - *649 512 - *601 525 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 11.6 11.9
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 595 * 1106 - - 971 - - 291 739
HCM Lane V/C Ratio 0.088 0.003 - - 0.049 - - 0.015 0.018
HCM Control Delay (s) 11.6 8.3 - - 8.9 - - 17.6 10
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 - - 0.2 - - 0 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 460 39 469 38 37 290 1338 51 1698 600
Future Volume (vph) 460 39 469 38 37 290 1338 51 1698 600
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 10.0
Minimum Split (s) 15.5 15.5 12.5 13.0 13.0 12.5 27.7 10.3 30.7 15.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None Min Min None None None C-Max None
Act Effct Green (s) 23.8 23.8 42.8 7.4 7.4 19.1 71.2 7.6 57.5 86.9
Actuated g/C Ratio 0.18 0.18 0.33 0.06 0.06 0.15 0.55 0.06 0.44 0.67
v/c Ratio 0.90 0.90 0.92 0.42 0.40 0.64 0.55 0.55 0.84 0.59
Control Delay 66.6 66.0 51.6 72.4 33.9 57.5 20.7 79.0 37.4 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.6 66.0 51.6 72.4 33.9 57.5 20.7 79.0 37.4 10.9
LOS E E D E C E C E D B
Approach Delay 59.2 45.8 27.1 31.6
Approach LOS E D C C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 35.7 Intersection LOS: D
Intersection Capacity Utilization 82.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 460 39 469 38 37 48 290 1338 40 51 1698 600
Future Volume (veh/h) 460 39 469 38 37 48 290 1338 40 51 1698 600
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 542 0 277 42 41 36 322 1487 27 57 1887 389
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 613 0 448 101 108 84 382 2404 44 73 2015 898
Arrive On Green 0.17 0.00 0.17 0.06 0.06 0.06 0.11 0.47 0.47 0.04 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1900 1480 3456 5164 94 1781 5106 1585
Grp Volume(v), veh/h 542 0 277 42 38 39 322 980 534 57 1887 389
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1604 1728 1702 1853 1781 1702 1585
Q Serve(g_s), s 19.3 0.0 19.7 3.0 2.7 3.1 11.9 28.1 28.1 4.1 46.1 18.3
Cycle Q Clear(g_c), s 19.3 0.0 19.7 3.0 2.7 3.1 11.9 28.1 28.1 4.1 46.1 18.3
Prop In Lane 1.00 1.00 1.00 0.92 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 613 0 448 101 101 91 382 1584 863 73 2015 898
V/C Ratio(X) 0.88 0.00 0.62 0.41 0.38 0.43 0.84 0.62 0.62 0.78 0.94 0.43
Avail Cap(c_a), veh/h 671 0 474 101 101 91 651 1762 960 119 2015 898
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.5 0.0 40.5 59.2 59.1 59.3 56.7 26.1 26.1 61.7 37.8 16.2
Incr Delay (d2), s/veh 11.7 0.0 1.5 1.0 0.9 1.2 2.0 0.3 0.6 6.5 9.8 1.5
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 9.6 0.0 7.9 1.4 1.2 1.3 5.3 11.4 12.5 2.0 20.8 10.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.3 0.0 42.1 60.2 59.9 60.4 58.7 26.4 26.7 68.2 47.6 17.7
LnGrp LOS E A D E E E E C C E D B
Approach Vol, veh/h 819 119 1836 2333
Approach Delay, s/veh 56.8 60.2 32.2 43.1
Approach LOS E E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.6 66.2 27.9 19.9 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 6.1 30.1 21.7 13.9 48.1 5.1
Green Ext Time (p_c), s 0.0 2.2 0.6 0.5 1.6 0.1

Intersection Summary
HCM 6th Ctrl Delay 41.8
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 250 891 22 941 7 63 63 48
Future Volume (vph) 250 891 22 941 7 63 63 48
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 10.0 10.0 4.0 10.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 101.0 99.0 77.4 77.4 12.1 12.1 21.0 18.5
Actuated g/C Ratio 0.78 0.76 0.60 0.60 0.09 0.09 0.16 0.14
v/c Ratio 0.61 0.38 0.08 0.53 0.10 0.52 0.39 0.67
Control Delay 12.0 6.0 31.0 38.3 54.9 59.7 52.5 32.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.0 6.0 31.0 38.3 54.9 59.7 52.5 32.6
LOS B A C D D E D C
Approach Delay 7.3 38.1 59.3 37.2
Approach LOS A D E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 24.7 Intersection LOS: C
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary

CivTech SC Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 250 891 29 22 941 61 7 63 20 63 48 159
Future Volume (veh/h) 250 891 29 22 941 61 7 63 20 63 48 159
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 278 990 21 24 1046 46 8 70 13 70 53 121
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 520 2723 58 427 2313 102 101 118 22 153 70 160
Arrive On Green 0.07 0.77 0.77 1.00 1.00 1.00 0.08 0.08 0.08 0.03 0.14 0.14
Sat Flow, veh/h 1781 3558 75 558 3467 152 1211 1534 285 1781 506 1156
Grp Volume(v), veh/h 278 494 517 24 536 556 8 0 83 70 0 174
Grp Sat Flow(s),veh/h/ln 1781 1777 1857 558 1777 1843 1211 0 1819 1781 0 1662
Q Serve(g_s), s 6.0 11.8 11.8 0.0 0.0 0.0 0.8 0.0 5.7 4.0 0.0 13.1
Cycle Q Clear(g_c), s 6.0 11.8 11.8 0.0 0.0 0.0 5.9 0.0 5.7 4.0 0.0 13.1
Prop In Lane 1.00 0.04 1.00 0.08 1.00 0.16 1.00 0.70
Lane Grp Cap(c), veh/h 520 1360 1421 427 1185 1229 101 0 140 153 0 230
V/C Ratio(X) 0.53 0.36 0.36 0.06 0.45 0.45 0.08 0.00 0.59 0.46 0.00 0.76
Avail Cap(c_a), veh/h 770 1360 1421 427 1185 1229 264 0 385 153 0 454
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 0.69 0.69 0.69 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 4.8 5.0 5.0 0.0 0.0 0.0 60.6 0.0 58.0 53.3 0.0 53.9
Incr Delay (d2), s/veh 0.9 0.8 0.7 0.2 0.9 0.8 0.3 0.0 4.0 2.1 0.0 5.0
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 2.1 4.1 4.3 0.0 0.3 0.3 0.3 0.0 2.8 0.4 0.0 5.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 5.7 5.7 5.7 0.2 0.9 0.8 60.9 0.0 62.0 55.4 0.0 58.9
LnGrp LOS A A A A A A E A E E A E
Approach Vol, veh/h 1289 1116 91 244
Approach Delay, s/veh 5.7 0.8 61.9 57.9
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 12.8 92.7 8.0 16.5 105.5 24.5
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 8.0 2.0 6.0 7.9 13.8 15.1
Green Ext Time (p_c), s 0.8 9.9 0.0 0.4 8.5 0.9

Intersection Summary
HCM 6th Ctrl Delay 10.2
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 85 897 27 918 11 0 14 0
Future Volume (vph) 85 897 27 918 11 0 14 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 28.9 28.9 28.9 28.9 27.1 27.1
Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.42 0.42
v/c Ratio 0.69 0.64 0.20 0.67 0.03 0.16
Control Delay 45.1 19.0 13.5 18.3 6.4 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 19.0 13.5 18.3 6.4 6.0
LOS D B B B A A
Approach Delay 21.3 18.1 6.4 6.0
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 18.9 Intersection LOS: B
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 897 8 27 918 25 11 0 7 14 0 93
Future Volume (veh/h) 85 897 8 27 918 25 11 0 7 14 0 93
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 94 997 9 30 1020 28 12 0 8 16 0 103
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 258 1469 13 271 1438 39 457 21 260 121 38 622
Arrive On Green 0.81 0.81 0.81 0.81 0.81 0.81 0.45 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 538 3609 33 560 3533 97 811 47 572 129 84 1369
Grp Volume(v), veh/h 94 491 515 30 513 535 20 0 0 119 0 0
Grp Sat Flow(s),veh/h/ln 538 1777 1864 560 1777 1853 1430 0 0 1582 0 0
Q Serve(g_s), s 7.9 7.5 7.5 1.7 8.2 8.2 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 16.6 7.5 7.5 9.6 8.2 8.2 0.4 0.0 0.0 2.8 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.05 0.60 0.40 0.13 0.87
Lane Grp Cap(c), veh/h 258 723 759 271 723 754 738 0 0 781 0 0
V/C Ratio(X) 0.36 0.68 0.68 0.11 0.71 0.71 0.03 0.00 0.00 0.15 0.00 0.00
Avail Cap(c_a), veh/h 341 998 1047 357 998 1040 738 0 0 781 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 0.93 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 8.2 4.3 4.3 6.4 4.3 4.3 9.8 0.0 0.0 10.4 0.0 0.0
Incr Delay (d2), s/veh 0.8 1.0 1.0 0.2 1.4 1.4 0.1 0.0 0.0 0.4 0.0 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 0.4 1.5 1.6 0.1 1.7 1.7 0.2 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.0 5.3 5.3 6.5 5.8 5.7 9.9 0.0 0.0 10.9 0.0 0.0
LnGrp LOS A A A A A A A A A B A A
Approach Vol, veh/h 1100 1078 20 119
Approach Delay, s/veh 5.6 5.8 9.9 10.9
Approach LOS A A A B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.3 30.7 34.3 30.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.4 18.6 4.8 11.6
Green Ext Time (p_c), s 0.0 7.4 0.5 8.1

Intersection Summary
HCM 6th Ctrl Delay 6.0
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 911 7 0 969 0 21
Future Vol, veh/h 911 7 0 969 0 21
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 1012 8 0 1077 0 23

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 510
          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 *732
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - - - - *732
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 10.1
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 732 - - -
HCM Lane V/C Ratio 0.032 - - -
HCM Control Delay (s) 10.1 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0.1 - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 7.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 15 2 0 34 1
Future Vol, veh/h 0 15 2 0 34 1
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 - - - - -
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 0 17 2 0 38 1

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 79 2 0 0 2 0
          Stage 1 2 - - - - -
          Stage 2 77 - - - - -
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 924 1082 - - 1620 -
          Stage 1 1021 - - - - -
          Stage 2 946 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 903 1082 - - 1620 -
Mov Cap-2 Maneuver 903 - - - - -
          Stage 1 998 - - - - -
          Stage 2 946 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 7.1
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1082 1620 -
HCM Lane V/C Ratio - - 0.015 0.023 -
HCM Control Delay (s) - - 8.4 7.3 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0.1 -
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 932 0 0 969 2 0
Future Vol, veh/h 932 0 0 969 2 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1036 0 0 1077 2 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1036 0 1575 518
          Stage 1 - - - - 1036 -
          Stage 2 - - - - 539 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1012 - *101 *732
          Stage 1 - - - - *620 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1012 - *101 *732
Mov Cap-2 Maneuver - - - - *336 -
          Stage 1 - - - - *620 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 15.8
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 336 - - 1012 -
HCM Lane V/C Ratio 0.007 - - - -
HCM Control Delay (s) 15.8 - - 0 -
HCM Lane LOS C - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 932 0 0 968 2 3
Future Vol, veh/h 932 0 0 968 2 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1036 0 0 1076 2 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1036 0 1574 518
          Stage 1 - - - - 1036 -
          Stage 2 - - - - 538 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1012 - *101 *732
          Stage 1 - - - - *620 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1012 - *101 *732
Mov Cap-2 Maneuver - - - - *336 -
          Stage 1 - - - - *620 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 12.3
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 497 - - 1012 -
HCM Lane V/C Ratio 0.011 - - - -
HCM Control Delay (s) 12.3 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 872 41 6 871 9 66 3 47 7 0 34
Future Vol, veh/h 7 872 41 6 871 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 969 46 7 968 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 978 0 0 1015 0 0 1506 2000 508 1489 - 489
          Stage 1 - - - - - - 1008 1008 - 987 - -
          Stage 2 - - - - - - 498 992 - 502 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - 1038 - - *83 *59 *732 *86 0 *715
          Stage 1 - - - - - - *643 *574 - *674 0 -
          Stage 2 - - - - - - *674 *591 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 1038 - - *78 *58 *732 *78 - *715
Mov Cap-2 Maneuver - - - - - - *324 *289 - *331 - -
          Stage 1 - - - - - - *639 *570 - *670 - -
          Stage 2 - - - - - - *634 *587 - *633 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.1 17.4 11.3
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 417 * 1070 - - 1038 - - 331 715
HCM Lane V/C Ratio 0.309 0.007 - - 0.006 - - 0.023 0.053
HCM Control Delay (s) 17.4 8.4 - - 8.5 - - 16.1 10.3
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1.3 0 - - 0 - - 0.1 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 866 53 61 869 8 14 1 89 4 0 7
Future Vol, veh/h 11 866 53 61 869 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 962 59 68 966 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 975 0 0 1021 0 0 1635 2127 511 1613 - 488
          Stage 1 - - - - - - 1016 1016 - 1107 - -
          Stage 2 - - - - - - 619 1111 - 506 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - 1031 - - *67 49 *732 *69 0 *715
          Stage 1 - - - - - - *633 567 - *565 0 -
          Stage 2 - - - - - - *674 515 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 1031 - - *62 45 *732 *56 - *715
Mov Cap-2 Maneuver - - - - - - *311 254 - *272 - -
          Stage 1 - - - - - - *626 561 - *559 - -
          Stage 2 - - - - - - *623 481 - *589 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6 12.3 13.2
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 610 * 1070 - - 1031 - - 272 715
HCM Lane V/C Ratio 0.189 0.011 - - 0.066 - - 0.016 0.011
HCM Control Delay (s) 12.3 8.4 - - 8.7 - - 18.5 10.1
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.7 0 - - 0.2 - - 0.1 0

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 504 57 425 57 63 419 1652 62 1595 497
Future Volume (vph) 504 57 425 57 63 419 1652 62 1595 497
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 13.0 13.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 13.0
Minimum Split (s) 18.5 18.5 13.0 13.0 13.0 13.0 16.7 11.0 16.0 18.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 24.5 24.5 45.9 7.4 7.4 21.4 70.3 7.9 54.4 84.6
Actuated g/C Ratio 0.19 0.19 0.35 0.06 0.06 0.16 0.54 0.06 0.42 0.65
v/c Ratio 0.97 0.98 0.78 0.63 0.58 0.82 0.69 0.64 0.83 0.52
Control Delay 81.5 83.6 36.7 86.9 37.8 65.1 24.1 86.0 38.5 11.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.5 83.6 36.7 86.9 37.8 65.1 24.1 86.0 38.5 11.6
LOS F F D F D E C F D B
Approach Delay 62.8 52.3 32.2 33.7
Approach LOS E D C C

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 39.0 Intersection LOS: D
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 504 57 425 57 63 73 419 1652 46 62 1595 497
Future Volume (veh/h) 504 57 425 57 63 73 419 1652 46 62 1595 497
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 605 0 250 63 70 59 466 1836 34 69 1772 285
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 656 0 532 101 109 83 524 2573 48 88 2015 917
Arrive On Green 0.18 0.00 0.18 0.06 0.06 0.06 0.15 0.50 0.50 0.05 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1922 1462 3456 5162 96 1781 5106 1585
Grp Volume(v), veh/h 605 0 250 63 64 65 466 1211 659 69 1772 285
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1607 1728 1702 1853 1781 1702 1585
Q Serve(g_s), s 21.7 0.0 16.2 4.5 4.6 5.2 17.2 36.0 36.0 5.0 41.8 12.0
Cycle Q Clear(g_c), s 21.7 0.0 16.2 4.5 4.6 5.2 17.2 36.0 36.0 5.0 41.8 12.0
Prop In Lane 1.00 1.00 1.00 0.91 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 656 0 532 101 101 91 524 1697 924 88 2015 917
V/C Ratio(X) 0.92 0.00 0.47 0.62 0.63 0.71 0.89 0.71 0.71 0.79 0.88 0.31
Avail Cap(c_a), veh/h 671 0 539 101 101 91 651 1762 959 119 2015 917
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.1 0.0 34.1 59.9 60.0 60.2 54.1 25.4 25.4 61.1 36.5 14.1
Incr Delay (d2), s/veh 17.7 0.0 0.2 8.4 9.6 19.5 10.8 1.1 2.0 14.7 5.9 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 11.3 0.0 6.3 2.3 2.3 2.6 8.3 14.6 16.1 2.6 18.2 6.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 69.9 0.0 34.3 68.4 69.5 79.7 64.9 26.5 27.4 75.8 42.4 14.9
LnGrp LOS E A C E E E E C C E D B
Approach Vol, veh/h 855 192 2336 2126
Approach Delay, s/veh 59.5 72.6 34.4 39.8
Approach LOS E E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 11.7 70.5 29.4 25.2 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 7.0 38.0 23.7 19.2 43.8 7.2
Green Ext Time (p_c), s 0.0 3.0 0.2 0.5 2.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 41.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 250 891 22 941 7 63 63 48
Future Volume (vph) 250 891 22 941 7 63 63 48
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 10.0 10.0 4.0 10.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 101.0 99.0 77.0 77.0 12.1 12.1 21.0 18.5
Actuated g/C Ratio 0.78 0.76 0.59 0.59 0.09 0.09 0.16 0.14
v/c Ratio 0.61 0.38 0.08 0.54 0.10 0.52 0.39 0.67
Control Delay 11.9 6.0 31.3 38.5 54.9 59.7 52.5 32.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.9 6.0 31.3 38.5 54.9 59.7 52.5 32.6
LOS B A C D D E D C
Approach Delay 7.3 38.3 59.3 37.2
Approach LOS A D E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 24.7 Intersection LOS: C
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 250 891 29 22 941 61 7 63 20 63 48 159
Future Volume (veh/h) 250 891 29 22 941 61 7 63 20 63 48 159
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 278 990 21 24 1046 46 8 70 13 70 53 121
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 520 2723 58 427 2313 102 101 118 22 153 70 160
Arrive On Green 0.07 0.77 0.77 1.00 1.00 1.00 0.08 0.08 0.08 0.03 0.14 0.14
Sat Flow, veh/h 1781 3558 75 558 3467 152 1211 1534 285 1781 506 1156
Grp Volume(v), veh/h 278 494 517 24 536 556 8 0 83 70 0 174
Grp Sat Flow(s),veh/h/ln 1781 1777 1857 558 1777 1843 1211 0 1819 1781 0 1662
Q Serve(g_s), s 6.0 11.8 11.8 0.0 0.0 0.0 0.8 0.0 5.7 4.0 0.0 13.1
Cycle Q Clear(g_c), s 6.0 11.8 11.8 0.0 0.0 0.0 5.9 0.0 5.7 4.0 0.0 13.1
Prop In Lane 1.00 0.04 1.00 0.08 1.00 0.16 1.00 0.70
Lane Grp Cap(c), veh/h 520 1360 1421 427 1185 1229 101 0 140 153 0 230
V/C Ratio(X) 0.53 0.36 0.36 0.06 0.45 0.45 0.08 0.00 0.59 0.46 0.00 0.76
Avail Cap(c_a), veh/h 770 1360 1421 427 1185 1229 264 0 385 153 0 454
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 0.70 0.70 0.70 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 4.8 5.0 5.0 0.0 0.0 0.0 60.6 0.0 58.0 53.3 0.0 53.9
Incr Delay (d2), s/veh 0.9 0.8 0.7 0.2 0.9 0.8 0.3 0.0 4.0 2.1 0.0 5.0
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 2.1 4.1 4.3 0.0 0.3 0.3 0.3 0.0 2.8 0.4 0.0 5.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 5.7 5.7 5.7 0.2 0.9 0.8 60.9 0.0 62.0 55.4 0.0 58.9
LnGrp LOS A A A A A A E A E E A E
Approach Vol, veh/h 1289 1116 91 244
Approach Delay, s/veh 5.7 0.8 61.9 57.9
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 12.8 92.7 8.0 16.5 105.5 24.5
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 8.0 2.0 6.0 7.9 13.8 15.1
Green Ext Time (p_c), s 0.8 9.9 0.0 0.4 8.5 0.9

Intersection Summary
HCM 6th Ctrl Delay 10.2
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 85 897 27 918 11 0 14 0
Future Volume (vph) 85 897 27 918 11 0 14 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 29.0 29.0 29.0 29.0 27.0 27.0
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.42 0.42
v/c Ratio 0.69 0.64 0.20 0.66 0.03 0.16
Control Delay 44.1 18.8 12.1 17.9 6.4 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.1 18.8 12.1 17.9 6.4 6.0
LOS D B B B A A
Approach Delay 21.0 17.7 6.4 6.0
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 18.6 Intersection LOS: B
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 897 8 27 918 25 11 0 7 14 0 93
Future Volume (veh/h) 85 897 8 27 918 25 11 0 7 14 0 93
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 94 997 9 30 1020 28 12 0 8 16 0 103
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 258 1469 13 271 1438 39 457 21 260 121 38 622
Arrive On Green 0.81 0.81 0.81 0.81 0.81 0.81 0.45 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 538 3609 33 560 3533 97 811 47 572 129 84 1369
Grp Volume(v), veh/h 94 491 515 30 513 535 20 0 0 119 0 0
Grp Sat Flow(s),veh/h/ln 538 1777 1864 560 1777 1853 1430 0 0 1582 0 0
Q Serve(g_s), s 7.9 7.5 7.5 1.7 8.2 8.2 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 16.6 7.5 7.5 9.6 8.2 8.2 0.4 0.0 0.0 2.8 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.05 0.60 0.40 0.13 0.87
Lane Grp Cap(c), veh/h 258 723 759 271 723 754 738 0 0 781 0 0
V/C Ratio(X) 0.36 0.68 0.68 0.11 0.71 0.71 0.03 0.00 0.00 0.15 0.00 0.00
Avail Cap(c_a), veh/h 341 998 1047 357 998 1040 738 0 0 781 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 0.93 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 8.2 4.3 4.3 6.4 4.3 4.3 9.8 0.0 0.0 10.4 0.0 0.0
Incr Delay (d2), s/veh 0.8 1.0 1.0 0.2 1.4 1.4 0.1 0.0 0.0 0.4 0.0 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 0.4 1.5 1.6 0.1 1.7 1.7 0.2 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.0 5.3 5.3 6.5 5.8 5.7 9.9 0.0 0.0 10.9 0.0 0.0
LnGrp LOS A A A A A A A A A B A A
Approach Vol, veh/h 1100 1078 20 119
Approach Delay, s/veh 5.6 5.8 9.9 10.9
Approach LOS A A A B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.3 30.7 34.3 30.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.4 18.6 4.8 11.6
Green Ext Time (p_c), s 0.0 7.4 0.5 8.1

Intersection Summary
HCM 6th Ctrl Delay 6.0
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 911 7 0 969 0 21
Future Vol, veh/h 911 7 0 969 0 21
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 1012 8 0 1077 0 23

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 510
          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 *732
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - - - - *732
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 10.1
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 732 - - -
HCM Lane V/C Ratio 0.032 - - -
HCM Control Delay (s) 10.1 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0.1 - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 7.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 15 2 0 34 1
Future Vol, veh/h 0 15 2 0 34 1
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 - - - - -
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 0 17 2 0 38 1

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 79 2 0 0 2 0
          Stage 1 2 - - - - -
          Stage 2 77 - - - - -
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 924 1082 - - 1620 -
          Stage 1 1021 - - - - -
          Stage 2 946 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 903 1082 - - 1620 -
Mov Cap-2 Maneuver 903 - - - - -
          Stage 1 998 - - - - -
          Stage 2 946 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 7.1
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1082 1620 -
HCM Lane V/C Ratio - - 0.015 0.023 -
HCM Control Delay (s) - - 8.4 7.3 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0.1 -
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 932 0 0 969 2 0
Future Vol, veh/h 932 0 0 969 2 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1036 0 0 1077 2 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1036 0 1575 518
          Stage 1 - - - - 1036 -
          Stage 2 - - - - 539 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1012 - *101 *732
          Stage 1 - - - - *620 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1012 - *101 *732
Mov Cap-2 Maneuver - - - - *336 -
          Stage 1 - - - - *620 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 15.8
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 336 - - 1012 -
HCM Lane V/C Ratio 0.007 - - - -
HCM Control Delay (s) 15.8 - - 0 -
HCM Lane LOS C - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 932 0 0 968 2 3
Future Vol, veh/h 932 0 0 968 2 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1036 0 0 1076 2 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1036 0 1574 518
          Stage 1 - - - - 1036 -
          Stage 2 - - - - 538 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1012 - *101 *732
          Stage 1 - - - - *620 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1012 - *101 *732
Mov Cap-2 Maneuver - - - - *336 -
          Stage 1 - - - - *620 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 12.3
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 497 - - 1012 -
HCM Lane V/C Ratio 0.011 - - - -
HCM Control Delay (s) 12.3 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 872 41 6 871 9 66 3 47 7 0 34
Future Vol, veh/h 7 872 41 6 871 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 969 46 7 968 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 978 0 0 1015 0 0 1506 2000 508 1489 - 489
          Stage 1 - - - - - - 1008 1008 - 987 - -
          Stage 2 - - - - - - 498 992 - 502 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - 1038 - - *83 *59 *732 *86 0 *715
          Stage 1 - - - - - - *643 *574 - *674 0 -
          Stage 2 - - - - - - *674 *591 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 1038 - - *78 *58 *732 *78 - *715
Mov Cap-2 Maneuver - - - - - - *324 *289 - *331 - -
          Stage 1 - - - - - - *639 *570 - *670 - -
          Stage 2 - - - - - - *634 *587 - *633 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.1 17.4 11.3
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 417 * 1070 - - 1038 - - 331 715
HCM Lane V/C Ratio 0.309 0.007 - - 0.006 - - 0.023 0.053
HCM Control Delay (s) 17.4 8.4 - - 8.5 - - 16.1 10.3
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1.3 0 - - 0 - - 0.1 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 866 53 61 869 8 14 1 89 4 0 7
Future Vol, veh/h 11 866 53 61 869 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 962 59 68 966 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 975 0 0 1021 0 0 1635 2127 511 1613 - 488
          Stage 1 - - - - - - 1016 1016 - 1107 - -
          Stage 2 - - - - - - 619 1111 - 506 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - 1031 - - *67 49 *732 *69 0 *715
          Stage 1 - - - - - - *633 567 - *565 0 -
          Stage 2 - - - - - - *674 515 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 1031 - - *62 45 *732 *56 - *715
Mov Cap-2 Maneuver - - - - - - *311 254 - *272 - -
          Stage 1 - - - - - - *626 561 - *559 - -
          Stage 2 - - - - - - *623 481 - *589 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6 12.3 13.2
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 610 * 1070 - - 1031 - - 272 715
HCM Lane V/C Ratio 0.189 0.011 - - 0.066 - - 0.016 0.011
HCM Control Delay (s) 12.3 8.4 - - 8.7 - - 18.5 10.1
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.7 0 - - 0.2 - - 0.1 0

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 504 57 425 57 63 419 1652 62 1595 497
Future Volume (vph) 504 57 425 57 63 419 1652 62 1595 497
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 13.0 13.0 7.0 13.0 13.0 7.0 10.0 5.0 10.0 13.0
Minimum Split (s) 18.5 18.5 13.0 18.6 18.6 13.0 16.7 11.0 16.0 18.5
Total Split (s) 35.0 35.0 23.0 20.0 20.0 23.0 62.0 13.0 52.0 35.0
Total Split (%) 26.9% 26.9% 17.7% 15.4% 15.4% 17.7% 47.7% 10.0% 40.0% 26.9%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 27.5 27.5 47.4 13.0 13.0 19.9 61.3 8.3 47.3 80.5
Actuated g/C Ratio 0.21 0.21 0.36 0.10 0.10 0.15 0.47 0.06 0.36 0.62
v/c Ratio 0.87 0.88 0.72 0.36 0.38 0.89 0.79 0.62 0.96 0.51
Control Delay 56.4 57.3 22.0 60.8 29.0 73.6 33.2 82.5 53.9 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.4 57.3 22.0 60.8 29.0 73.6 33.2 82.5 53.9 8.1
LOS E E C E C E C F D A
Approach Delay 41.8 38.3 41.2 44.2
Approach LOS D D D D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 42.4 Intersection LOS: D
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary

CivTech SC Synchro 10 Report
03/25/2020 Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 504 57 425 57 63 73 419 1652 46 62 1595 497
Future Volume (veh/h) 504 57 425 57 63 73 419 1652 46 62 1595 497
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 605 0 250 63 70 59 466 1836 34 69 1772 285
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 676 0 514 178 192 146 465 2287 42 88 1819 865
Arrive On Green 0.19 0.00 0.19 0.10 0.10 0.10 0.13 0.44 0.44 0.05 0.36 0.36
Sat Flow, veh/h 3563 0 1585 1781 1922 1462 3456 5162 96 1781 5106 1585
Grp Volume(v), veh/h 605 0 250 63 64 65 466 1211 659 69 1772 285
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1607 1728 1702 1853 1781 1702 1585
Q Serve(g_s), s 21.5 0.0 16.4 4.3 4.4 4.9 17.5 40.0 40.0 5.0 44.5 12.9
Cycle Q Clear(g_c), s 21.5 0.0 16.4 4.3 4.4 4.9 17.5 40.0 40.0 5.0 44.5 12.9
Prop In Lane 1.00 1.00 1.00 0.91 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 676 0 514 178 178 161 465 1508 821 88 1819 865
V/C Ratio(X) 0.89 0.00 0.49 0.35 0.36 0.40 1.00 0.80 0.80 0.79 0.97 0.33
Avail Cap(c_a), veh/h 808 0 573 197 197 178 465 1508 821 106 1819 865
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.4 0.0 35.2 54.6 54.6 54.9 56.2 31.3 31.3 61.1 41.3 16.3
Incr Delay (d2), s/veh 10.0 0.0 0.3 0.4 0.5 0.6 42.2 3.0 5.4 22.2 15.9 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 10.6 0.0 6.4 2.0 2.0 2.0 10.3 16.8 18.9 2.8 21.1 7.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 61.5 0.0 35.5 55.0 55.1 55.5 98.4 34.3 36.7 83.4 57.1 17.4
LnGrp LOS E A D E E E F C D F E B
Approach Vol, veh/h 855 192 2336 2126
Approach Delay, s/veh 53.9 55.2 47.8 52.6
Approach LOS D E D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 11.7 63.3 30.2 23.0 52.0 18.6
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 7.7 56.3 29.5 17.5 46.3 14.4
Max Q Clear Time (g_c+I1), s 7.0 42.0 23.5 19.5 46.5 6.9
Green Ext Time (p_c), s 0.0 2.8 1.1 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 50.8
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 246 1044 24 973 6 38 80 100
Future Volume (vph) 246 1044 24 973 6 38 80 100
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 91.0 89.0 64.1 64.1 19.2 19.2 31.0 28.5
Actuated g/C Ratio 0.70 0.68 0.49 0.49 0.15 0.15 0.24 0.22
v/c Ratio 0.69 0.47 0.13 0.62 0.11 0.22 0.31 0.84
Control Delay 25.4 11.3 37.7 42.2 46.5 33.4 40.5 50.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.4 11.3 37.7 42.2 46.5 33.4 40.5 50.4
LOS C B D D D C D D
Approach Delay 13.9 42.1 34.7 48.6
Approach LOS B D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 29.9 Intersection LOS: C
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 246 1044 33 24 973 46 6 38 20 80 100 257
Future Volume (veh/h) 246 1044 33 24 973 46 6 38 20 80 100 257
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 273 1160 37 27 1081 51 7 42 22 89 111 286
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 457 2405 77 273 1923 91 87 224 118 317 124 319
Arrive On Green 0.09 0.65 0.65 1.00 1.00 1.00 0.18 0.18 0.18 0.04 0.25 0.25
Sat Flow, veh/h 1688 3700 118 443 3637 172 935 1217 637 1688 487 1256
Grp Volume(v), veh/h 273 586 611 27 556 576 7 0 64 89 0 397
Grp Sat Flow(s),veh/h/ln 1688 1870 1948 443 1870 1938 935 0 1854 1688 0 1743
Q Serve(g_s), s 9.2 20.8 20.8 0.7 0.0 0.0 0.9 0.0 3.8 5.0 0.0 28.6
Cycle Q Clear(g_c), s 9.2 20.8 20.8 5.6 0.0 0.0 20.6 0.0 3.8 5.0 0.0 28.6
Prop In Lane 1.00 0.06 1.00 0.09 1.00 0.34 1.00 0.72
Lane Grp Cap(c), veh/h 457 1216 1266 273 989 1024 87 0 342 317 0 442
V/C Ratio(X) 0.60 0.48 0.48 0.10 0.56 0.56 0.08 0.00 0.19 0.28 0.00 0.90
Avail Cap(c_a), veh/h 603 1216 1266 273 989 1024 184 0 535 317 0 623
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 0.80 0.80 0.80 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 10.4 11.6 11.6 0.2 0.0 0.0 61.2 0.0 44.8 40.4 0.0 46.9
Incr Delay (d2), s/veh 1.2 1.4 1.3 0.6 1.9 1.8 0.4 0.0 0.3 0.5 0.0 12.2
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 3.5 8.8 9.1 0.0 0.5 0.5 0.2 0.0 1.8 2.4 0.0 13.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.6 13.0 12.9 0.8 1.9 1.8 61.6 0.0 45.0 40.9 0.0 59.1
LnGrp LOS B B B A A A E A D D A E
Approach Vol, veh/h 1470 1159 71 486
Approach Delay, s/veh 12.7 1.8 46.7 55.7
Approach LOS B A D E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 15.8 74.7 9.0 30.5 90.5 39.5
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 11.2 7.6 7.0 22.6 22.8 30.6
Green Ext Time (p_c), s 0.6 10.2 0.0 0.2 11.0 2.4

Intersection Summary
HCM 6th Ctrl Delay 16.0
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 115 1101 2 937 0 26 0 66
Future Volume (vph) 115 1101 2 937 0 26 0 66
Turn Type Perm NA Perm NA NA Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 6 6
Detector Phase 4 4 8 8 2 6 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 32.6 32.6 32.6 32.6 23.4 23.4 23.4
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.36 0.36 0.36
v/c Ratio 0.73 0.69 0.02 0.59 0.01 0.06 0.12
Control Delay 47.3 20.5 9.5 14.8 0.0 16.3 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.3 20.5 9.5 14.8 0.0 16.3 5.5
LOS D C A B A B A
Approach Delay 23.1 14.8 8.6
Approach LOS C B A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 18.9 Intersection LOS: B
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 1101 3 2 937 12 0 0 8 26 0 66
Future Volume (veh/h) 115 1101 3 2 937 12 0 0 8 26 0 66
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 128 1223 3 2 1041 13 0 0 9 29 0 73
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 290 1556 4 242 1538 19 0 0 687 714 0 687
Arrive On Green 0.86 0.86 0.86 0.86 0.86 0.86 0.00 0.00 0.43 0.43 0.00 0.43
Sat Flow, veh/h 535 3637 9 455 3594 45 0 0 1585 1390 0 1585
Grp Volume(v), veh/h 128 598 628 2 515 539 0 0 9 29 0 73
Grp Sat Flow(s),veh/h/ln 535 1777 1869 455 1777 1862 0 0 1585 1390 0 1585
Q Serve(g_s), s 9.8 9.6 9.6 0.1 6.5 6.5 0.0 0.0 0.2 0.8 0.0 1.8
Cycle Q Clear(g_c), s 15.9 9.6 9.6 9.2 6.5 6.5 0.0 0.0 0.2 1.1 0.0 1.8
Prop In Lane 1.00 0.00 1.00 0.02 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 290 760 800 242 760 797 0 0 687 714 0 687
V/C Ratio(X) 0.44 0.79 0.79 0.01 0.68 0.68 0.00 0.00 0.01 0.04 0.00 0.11
Avail Cap(c_a), veh/h 362 998 1049 303 998 1046 0 0 687 714 0 687
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.89 0.89 0.89 1.00 1.00 1.00 0.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.7 3.4 3.4 5.3 3.1 3.1 0.0 0.0 10.5 10.8 0.0 10.9
Incr Delay (d2), s/veh 0.9 2.8 2.7 0.0 1.2 1.1 0.0 0.0 0.0 0.1 0.0 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 0.4 1.8 1.9 0.0 1.3 1.3 0.0 0.0 0.1 0.2 0.0 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.7 6.2 6.0 5.3 4.3 4.3 0.0 0.0 10.5 10.9 0.0 11.2
LnGrp LOS A A A A A A A A B B A B
Approach Vol, veh/h 1354 1056 9 102
Approach Delay, s/veh 6.2 4.3 10.5 11.2
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 32.8 32.2 32.8 32.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.2 17.9 3.8 11.2
Green Ext Time (p_c), s 0.0 9.7 0.3 7.8

Intersection Summary
HCM 6th Ctrl Delay 5.6
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1131 6 5 947 0 6
Future Vol, veh/h 1131 6 5 947 0 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1257 7 6 1052 0 7

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1264 0 1799 632
          Stage 1 - - - - 1261 -
          Stage 2 - - - - 538 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 917 - *71 *636
          Stage 1 - - - - *574 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 917 - *71 *636
Mov Cap-2 Maneuver - - - - *309 -
          Stage 1 - - - - *570 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 10.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 636 - - 917 -
HCM Lane V/C Ratio 0.01 - - 0.006 -
HCM Control Delay (s) 10.7 - - 8.9 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 0 8 0 0 5
Future Vol, veh/h 0 0 8 0 0 5
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 - - - - -
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 0 0 9 0 0 6

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 15 9 0 0 9 0
          Stage 1 9 - - - - -
          Stage 2 6 - - - - -
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 1004 1073 - - 1611 -
          Stage 1 1014 - - - - -
          Stage 2 1017 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1004 1073 - - 1611 -
Mov Cap-2 Maneuver 1004 - - - - -
          Stage 1 1014 - - - - -
          Stage 2 1017 - - - - -

Approach WB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - - 1611 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) - - 0 0 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - - 0 -
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 1067 34 18 877 10 50 0 29 5 0 12
Future Vol, veh/h 26 1067 34 18 877 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1186 38 20 974 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 985 0 0 1224 0 0 1790 2288 612 1671 - 493
          Stage 1 - - - - - - 1263 1263 - 1020 - -
          Stage 2 - - - - - - 527 1025 - 651 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - *952 - - *~ 51 39 *636 *63 0 *715
          Stage 1 - - - - - - *567 504 - *674 0 -
          Stage 2 - - - - - - *674 586 - *600 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - *952 - - *~ 48 37 *636 *58 - *715
Mov Cap-2 Maneuver - - - - - - *288 252 - *295 - -
          Stage 1 - - - - - - *552 490 - *656 - -
          Stage 2 - - - - - - *648 574 - *554 - -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 18.2 12.2
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 360 * 1070 - - * 952 - - 295 715
HCM Lane V/C Ratio 0.244 0.027 - - 0.021 - - 0.019 0.019
HCM Control Delay (s) 18.2 8.5 - - 8.9 - - 17.4 10.1
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 0.9 0.1 - - 0.1 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 1044 53 43 891 8 6 0 41 4 1 12
Future Vol, veh/h 3 1044 53 43 891 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 1160 59 48 990 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 999 0 0 1219 0 0 1788 2291 610 1677 2316 500
          Stage 1 - - - - - - 1196 1196 - 1091 1091 -
          Stage 2 - - - - - - 592 1095 - 586 1225 -
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 *1070 - - 879 - - *51 39 *684 *62 37 *715
          Stage 1 - - - - - - *533 490 - *584 531 -
          Stage 2 - - - - - - *674 528 - *645 468 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 879 - - *48 37 *684 *55 35 *715
Mov Cap-2 Maneuver - - - - - - *283 242 - *284 224 -
          Stage 1 - - - - - - *531 489 - *582 502 -
          Stage 2 - - - - - - *624 499 - *601 467 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 11.8 12
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 579 * 1070 - - 879 - - 284 715
HCM Lane V/C Ratio 0.09 0.003 - - 0.054 - - 0.016 0.019
HCM Control Delay (s) 11.8 8.4 - - 9.3 - - 17.9 10.1
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 - - 0.2 - - 0 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 491 42 502 41 40 304 1453 56 1845 640
Future Volume (vph) 491 42 502 41 40 304 1453 56 1845 640
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 10.0
Minimum Split (s) 15.5 15.5 12.5 13.0 13.0 12.5 27.7 10.3 30.7 15.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None Min Min None None None C-Max None
Act Effct Green (s) 24.4 24.4 45.0 7.4 7.4 20.7 70.5 7.7 55.3 85.3
Actuated g/C Ratio 0.19 0.19 0.35 0.06 0.06 0.16 0.54 0.06 0.43 0.66
v/c Ratio 0.94 0.94 0.94 0.46 0.43 0.62 0.60 0.60 0.95 0.65
Control Delay 73.0 72.3 52.6 74.6 33.9 55.6 22.0 82.1 47.2 13.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.0 72.3 52.6 74.6 33.9 55.6 22.0 82.1 47.2 13.2
LOS E E D E C E C F D B
Approach Delay 62.9 46.5 27.7 39.4
Approach LOS E D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 40.2 Intersection LOS: D
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 491 42 502 41 40 52 304 1453 43 56 1845 640
Future Volume (veh/h) 491 42 502 41 40 52 304 1453 43 56 1845 640
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 580 0 314 46 44 41 338 1614 37 62 2050 422
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 669 0 480 101 105 87 398 2397 55 79 2015 923
Arrive On Green 0.19 0.00 0.19 0.06 0.06 0.06 0.12 0.47 0.47 0.04 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1851 1522 3456 5136 118 1781 5106 1585
Grp Volume(v), veh/h 580 0 314 46 42 43 338 1070 581 62 2050 422
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1596 1728 1702 1849 1781 1702 1585
Q Serve(g_s), s 20.5 0.0 22.4 3.2 3.0 3.4 12.5 31.8 31.8 4.5 51.3 19.7
Cycle Q Clear(g_c), s 20.5 0.0 22.4 3.2 3.0 3.4 12.5 31.8 31.8 4.5 51.3 19.7
Prop In Lane 1.00 1.00 1.00 0.95 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 669 0 480 101 101 91 398 1589 863 79 2015 923
V/C Ratio(X) 0.87 0.00 0.65 0.45 0.42 0.47 0.85 0.67 0.67 0.78 1.02 0.46
Avail Cap(c_a), veh/h 671 0 481 101 101 91 651 1762 957 119 2015 923
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.2 0.0 39.4 59.3 59.2 59.4 56.4 27.0 27.0 61.5 39.3 15.4
Incr Delay (d2), s/veh 11.1 0.0 2.5 1.2 1.0 1.4 2.8 0.6 1.2 8.7 24.5 1.6
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 10.2 0.0 9.1 1.5 1.4 1.4 5.6 12.9 14.2 2.2 25.6 11.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.3 0.0 41.9 60.5 60.2 60.8 59.2 27.6 28.1 70.2 63.9 17.1
LnGrp LOS E A D E E E E C C E F B
Approach Vol, veh/h 894 131 1989 2534
Approach Delay, s/veh 55.1 60.5 33.1 56.2
Approach LOS E E C E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 11.1 66.4 29.9 20.5 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 6.5 33.8 24.4 14.5 53.3 5.4
Green Ext Time (p_c), s 0.0 2.5 0.0 0.5 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 47.9
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 271 951 22 1006 8 69 66 53
Future Volume (vph) 271 951 22 1006 8 69 66 53
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 10.0 10.0 4.0 10.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 100.6 98.6 75.1 75.1 12.5 12.5 21.4 18.9
Actuated g/C Ratio 0.77 0.76 0.58 0.58 0.10 0.10 0.16 0.15
v/c Ratio 0.68 0.41 0.09 0.59 0.12 0.53 0.40 0.72
Control Delay 18.9 6.5 33.7 42.1 55.8 61.0 52.3 38.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.9 6.5 33.7 42.1 55.8 61.0 52.3 38.3
LOS B A C D E E D D
Approach Delay 9.2 41.9 60.5 41.5
Approach LOS A D E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 27.5 Intersection LOS: C
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 271 951 32 22 1006 64 8 69 18 66 53 172
Future Volume (veh/h) 271 951 32 22 1006 64 8 69 18 66 53 172
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 301 1057 25 24 1118 43 9 77 11 73 59 135
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 505 2712 64 400 2306 89 86 125 18 151 70 161
Arrive On Green 0.07 0.76 0.76 1.00 1.00 1.00 0.08 0.08 0.08 0.03 0.14 0.14
Sat Flow, veh/h 1781 3548 84 521 3489 134 1189 1601 229 1781 506 1157
Grp Volume(v), veh/h 301 529 553 24 569 592 9 0 88 73 0 194
Grp Sat Flow(s),veh/h/ln 1781 1777 1855 521 1777 1846 1189 0 1829 1781 0 1662
Q Serve(g_s), s 6.6 13.0 13.0 0.0 0.0 0.0 1.0 0.0 6.1 4.0 0.0 14.8
Cycle Q Clear(g_c), s 6.6 13.0 13.0 0.0 0.0 0.0 7.7 0.0 6.1 4.0 0.0 14.8
Prop In Lane 1.00 0.05 1.00 0.07 1.00 0.13 1.00 0.70
Lane Grp Cap(c), veh/h 505 1358 1418 400 1174 1220 86 0 142 151 0 232
V/C Ratio(X) 0.60 0.39 0.39 0.06 0.48 0.49 0.10 0.00 0.62 0.48 0.00 0.84
Avail Cap(c_a), veh/h 745 1358 1418 400 1174 1220 245 0 387 151 0 454
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 0.73 0.73 0.73 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.0 5.1 5.1 0.0 0.0 0.0 62.2 0.0 58.1 53.6 0.0 54.5
Incr Delay (d2), s/veh 1.1 0.8 0.8 0.2 1.0 1.0 0.5 0.0 4.3 2.4 0.0 7.8
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 2.4 4.6 4.8 0.0 0.3 0.3 0.3 0.0 3.0 0.5 0.0 6.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.1 6.0 5.9 0.2 1.0 1.0 62.7 0.0 62.4 56.0 0.0 62.3
LnGrp LOS A A A A A A E A E E A E
Approach Vol, veh/h 1383 1185 97 267
Approach Delay, s/veh 6.0 1.0 62.4 60.6
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 13.5 91.9 8.0 16.6 105.4 24.6
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 8.6 2.0 6.0 9.7 15.0 16.8
Green Ext Time (p_c), s 0.8 11.0 0.0 0.4 9.5 1.0

Intersection Summary
HCM 6th Ctrl Delay 10.8
HCM 6th LOS B
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Lane Group EBL EBT WBT NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 968 996 0 14 0 93
Future Volume (vph) 85 968 996 0 14 0 93
Turn Type Perm NA NA NA Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 6 6
Detector Phase 4 4 8 2 6 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 42.0 42.0 42.0 23.0 23.0 23.0 23.0
Total Split (%) 64.6% 64.6% 64.6% 35.4% 35.4% 35.4% 35.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 30.9 30.9 30.9 25.1 25.1 25.1
Actuated g/C Ratio 0.48 0.48 0.48 0.39 0.39 0.39
v/c Ratio 0.71 0.64 0.68 0.00 0.03 0.16
Control Delay 48.7 17.9 17.3 0.0 15.9 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.7 17.9 17.3 0.0 15.9 6.6
LOS D B B A B A
Approach Delay 20.4 17.3 7.9
Approach LOS C B A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 18.3 Intersection LOS: B
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 968 1 0 996 25 0 0 2 14 0 93
Future Volume (veh/h) 85 968 1 0 996 25 0 0 2 14 0 93
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 94 1076 1 0 1107 28 0 0 2 16 0 103
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 267 1512 1 111 1470 37 0 0 708 728 0 708
Arrive On Green 0.83 0.83 0.83 0.00 0.83 0.83 0.00 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 496 3643 3 524 3542 90 0 0 1585 1383 0 1585
Grp Volume(v), veh/h 94 525 552 0 555 580 0 0 2 16 0 103
Grp Sat Flow(s),veh/h/ln 496 1777 1870 524 1777 1854 0 0 1585 1383 0 1585
Q Serve(g_s), s 7.4 8.0 8.0 0.0 9.2 9.2 0.0 0.0 0.0 0.4 0.0 2.5
Cycle Q Clear(g_c), s 13.9 8.0 8.0 0.0 9.2 9.2 0.0 0.0 0.0 1.1 0.0 2.5
Prop In Lane 1.00 0.00 1.00 0.05 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 267 737 776 111 737 770 0 0 708 728 0 708
V/C Ratio(X) 0.35 0.71 0.71 0.00 0.75 0.75 0.00 0.00 0.00 0.02 0.00 0.15
Avail Cap(c_a), veh/h 347 1025 1079 196 1025 1070 0 0 708 728 0 708
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.92 0.92 0.92 0.00 1.00 1.00 0.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 6.4 3.9 3.9 0.0 4.0 4.0 0.0 0.0 10.0 10.4 0.0 10.6
Incr Delay (d2), s/veh 0.7 1.3 1.2 0.0 2.1 2.0 0.0 0.0 0.0 0.1 0.0 0.4
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 0.3 1.5 1.6 0.0 1.8 1.8 0.0 0.0 0.0 0.1 0.0 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.1 5.2 5.1 0.0 6.1 6.0 0.0 0.0 10.0 10.5 0.0 11.1
LnGrp LOS A A A A A A A A A B A B
Approach Vol, veh/h 1171 1135 2 119
Approach Delay, s/veh 5.3 6.0 10.0 11.0
Approach LOS A A A B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.6 30.4 34.6 30.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.5 37.5 18.5 37.5
Max Q Clear Time (g_c+I1), s 2.0 15.9 4.5 11.2
Green Ext Time (p_c), s 0.0 8.8 0.3 8.7

Intersection Summary
HCM 6th Ctrl Delay 5.9
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 984 0 0 1020 4 3
Future Vol, veh/h 984 0 0 1020 4 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1093 0 0 1133 4 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1093 0 1660 547
          Stage 1 - - - - 1093 -
          Stage 2 - - - - 567 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *1024 - *88 *684
          Stage 1 - - - - *646 -
          Stage 2 - - - - *630 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - *1024 - *88 *684
Mov Cap-2 Maneuver - - - - *331 -
          Stage 1 - - - - *646 -
          Stage 2 - - - - *630 -

Approach EB WB NB
HCM Control Delay, s 0 0 13.6
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 425 - - * 1024 -
HCM Lane V/C Ratio 0.018 - - - -
HCM Control Delay (s) 13.6 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.1 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 0 2 0 0 1
Future Vol, veh/h 0 0 2 0 0 1
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 - - - - -
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 0 0 2 0 0 1

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 3 2 0 0 2 0
          Stage 1 2 - - - - -
          Stage 2 1 - - - - -
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 1019 1082 - - 1620 -
          Stage 1 1021 - - - - -
          Stage 2 1022 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1019 1082 - - 1620 -
Mov Cap-2 Maneuver 1019 - - - - -
          Stage 1 1021 - - - - -
          Stage 2 1022 - - - - -

Approach WB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - - 1620 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) - - 0 0 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - - 0 -
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 920 41 6 914 9 66 3 47 7 0 34
Future Vol, veh/h 7 920 41 6 914 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 1022 46 7 1016 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1026 0 0 1068 0 0 1583 2101 534 1564 - 513
          Stage 1 - - - - - - 1061 1061 - 1035 - -
          Stage 2 - - - - - - 522 1040 - 529 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver 1061 - - 972 - - *~ 73 51 *732 *75 0 *715
          Stage 1 - - - - - - *580 531 - *653 0 -
          Stage 2 - - - - - - *674 573 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver 1061 - - 972 - - *~ 68 50 *732 *68 - *715
Mov Cap-2 Maneuver - - - - - - *305 271 - *321 - -
          Stage 1 - - - - - - *575 527 - *648 - -
          Stage 2 - - - - - - *634 569 - *632 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.1 18.3 11.4
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 398 1061 - - 972 - - 321 715
HCM Lane V/C Ratio 0.324 0.007 - - 0.007 - - 0.024 0.053
HCM Control Delay (s) 18.3 8.4 - - 8.7 - - 16.5 10.3
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1.4 0 - - 0 - - 0.1 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 913 53 61 912 8 14 1 89 4 0 7
Future Vol, veh/h 11 913 53 61 912 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 1014 59 68 1013 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1022 0 0 1073 0 0 1711 2226 537 1686 - 511
          Stage 1 - - - - - - 1068 1068 - 1154 - -
          Stage 2 - - - - - - 643 1158 - 532 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver 1066 - - 966 - - *59 43 *732 *61 0 *715
          Stage 1 - - - - - - *571 525 - *514 0 -
          Stage 2 - - - - - - *674 480 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver 1066 - - 966 - - *55 40 *732 *49 - *715
Mov Cap-2 Maneuver - - - - - - *292 234 - *257 - -
          Stage 1 - - - - - - *565 520 - *508 - -
          Stage 2 - - - - - - *620 446 - *589 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6 12.5 13.4
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 598 1066 - - 966 - - 257 715
HCM Lane V/C Ratio 0.193 0.011 - - 0.07 - - 0.017 0.011
HCM Control Delay (s) 12.5 8.4 - - 9 - - 19.3 10.1
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.7 0 - - 0.2 - - 0.1 0

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 532 62 449 62 69 442 1791 67 1729 525
Future Volume (vph) 532 62 449 62 69 442 1791 67 1729 525
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 13.0 13.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 13.0
Minimum Split (s) 18.5 18.5 13.0 13.0 13.0 13.0 16.7 11.0 16.0 18.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 24.5 24.5 46.4 7.4 7.4 21.9 70.2 8.1 53.9 84.1
Actuated g/C Ratio 0.19 0.19 0.36 0.06 0.06 0.17 0.54 0.06 0.41 0.65
v/c Ratio 1.05 1.03 0.82 0.69 0.62 0.85 0.75 0.68 0.91 0.55
Control Delay 99.9 94.5 37.4 93.0 38.8 66.6 25.9 88.5 43.9 12.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 99.9 94.5 37.4 93.0 38.8 66.6 25.9 88.5 43.9 12.5
LOS F F D F D E C F D B
Approach Delay 71.5 54.7 33.8 38.0
Approach LOS E D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 42.9 Intersection LOS: D
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 532 62 449 62 69 80 442 1791 50 67 1729 525
Future Volume (veh/h) 532 62 449 62 69 80 442 1791 50 67 1729 525
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 640 0 277 69 77 67 491 1990 45 74 1921 316
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 671 0 550 101 108 85 548 2579 58 94 2015 924
Arrive On Green 0.19 0.00 0.19 0.06 0.06 0.06 0.16 0.50 0.50 0.05 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1893 1487 3456 5137 116 1781 5106 1585
Grp Volume(v), veh/h 640 0 277 69 72 72 491 1318 717 74 1921 316
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1603 1728 1702 1849 1781 1702 1585
Q Serve(g_s), s 23.1 0.0 18.0 4.9 5.2 5.8 18.1 40.9 41.0 5.3 47.5 13.5
Cycle Q Clear(g_c), s 23.1 0.0 18.0 4.9 5.2 5.8 18.1 40.9 41.0 5.3 47.5 13.5
Prop In Lane 1.00 1.00 1.00 0.93 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 671 0 550 101 101 91 548 1709 929 94 2015 924
V/C Ratio(X) 0.95 0.00 0.50 0.68 0.71 0.79 0.90 0.77 0.77 0.79 0.95 0.34
Avail Cap(c_a), veh/h 671 0 550 101 101 91 651 1762 957 119 2015 924
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.2 0.0 33.6 60.1 60.2 60.5 53.6 26.3 26.3 60.9 38.2 14.1
Incr Delay (d2), s/veh 23.6 0.0 0.3 14.2 17.8 34.0 12.3 1.9 3.4 18.3 11.7 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 12.5 0.0 7.0 2.6 2.8 3.2 8.8 16.7 18.6 2.9 21.6 7.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 75.7 0.0 33.9 74.3 78.1 94.5 65.9 28.2 29.7 79.1 49.9 15.1
LnGrp LOS E A C E E F E C C E D B
Approach Vol, veh/h 917 213 2526 2311
Approach Delay, s/veh 63.1 82.4 36.0 46.1
Approach LOS E F D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.1 71.0 30.0 26.1 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 7.3 43.0 25.1 20.1 49.5 7.8
Green Ext Time (p_c), s 0.0 3.3 0.0 0.5 1.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 45.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 246 1051 25 978 6 38 82 100
Future Volume (vph) 246 1051 25 978 6 38 82 100
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 91.0 89.0 64.1 64.1 19.2 19.2 31.0 28.5
Actuated g/C Ratio 0.70 0.68 0.49 0.49 0.15 0.15 0.24 0.22
v/c Ratio 0.69 0.47 0.14 0.62 0.11 0.22 0.32 0.84
Control Delay 25.8 11.3 38.8 42.5 46.5 32.9 40.6 50.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.8 11.3 38.8 42.5 46.5 32.9 40.6 50.4
LOS C B D D D C D D
Approach Delay 14.0 42.4 34.3 48.6
Approach LOS B D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 30.1 Intersection LOS: C
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 246 1051 33 25 978 47 6 38 21 82 100 257
Future Volume (veh/h) 246 1051 33 25 978 47 6 38 21 82 100 257
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 273 1168 37 28 1087 52 7 42 23 91 111 286
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 456 2406 76 270 1921 92 87 221 121 316 124 319
Arrive On Green 0.09 0.65 0.65 1.00 1.00 1.00 0.18 0.18 0.18 0.04 0.25 0.25
Sat Flow, veh/h 1688 3701 117 440 3634 174 935 1196 655 1688 487 1256
Grp Volume(v), veh/h 273 590 615 28 559 580 7 0 65 91 0 397
Grp Sat Flow(s),veh/h/ln 1688 1870 1948 440 1870 1938 935 0 1851 1688 0 1743
Q Serve(g_s), s 9.2 21.0 21.0 0.7 0.0 0.0 0.9 0.0 3.9 5.0 0.0 28.6
Cycle Q Clear(g_c), s 9.2 21.0 21.0 5.9 0.0 0.0 20.6 0.0 3.9 5.0 0.0 28.6
Prop In Lane 1.00 0.06 1.00 0.09 1.00 0.35 1.00 0.72
Lane Grp Cap(c), veh/h 456 1216 1266 270 989 1024 87 0 341 316 0 442
V/C Ratio(X) 0.60 0.49 0.49 0.10 0.57 0.57 0.08 0.00 0.19 0.29 0.00 0.90
Avail Cap(c_a), veh/h 601 1216 1266 270 989 1024 184 0 534 316 0 623
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 0.80 0.80 0.80 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 10.4 11.6 11.6 0.2 0.0 0.0 61.2 0.0 44.8 40.6 0.0 46.9
Incr Delay (d2), s/veh 1.3 1.4 1.3 0.6 1.9 1.8 0.4 0.0 0.3 0.5 0.0 12.2
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 3.5 8.9 9.2 0.0 0.5 0.5 0.2 0.0 1.8 0.2 0.0 13.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.6 13.0 13.0 0.8 1.9 1.8 61.6 0.0 45.1 41.1 0.0 59.1
LnGrp LOS B B B A A A E A D D A E
Approach Vol, veh/h 1478 1167 72 488
Approach Delay, s/veh 12.7 1.8 46.7 55.7
Approach LOS B A D E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 15.8 74.7 9.0 30.5 90.5 39.5
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 11.2 7.9 7.0 22.6 23.0 30.6
Green Ext Time (p_c), s 0.6 10.3 0.0 0.2 11.1 2.4

Intersection Summary
HCM 6th Ctrl Delay 16.1
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 115 1107 6 941 3 0 26 0 66
Future Volume (vph) 115 1107 6 941 3 0 26 0 66
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6 6
Detector Phase 4 4 8 8 2 2 6 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max
Act Effct Green (s) 32.7 32.7 32.7 32.7 23.3 23.3 23.3
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.36 0.36 0.36
v/c Ratio 0.73 0.69 0.06 0.59 0.03 0.06 0.12
Control Delay 47.4 20.5 7.7 12.8 5.4 16.3 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.4 20.5 7.7 12.8 5.4 16.3 5.5
LOS D C A B A B A
Approach Delay 23.0 12.7 5.4 8.6
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 18.1 Intersection LOS: B
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 1107 7 6 941 12 3 0 11 26 0 66
Future Volume (veh/h) 115 1107 7 6 941 12 3 0 11 26 0 66
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 128 1230 8 7 1046 13 3 0 12 29 0 73
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 290 1552 10 240 1542 19 163 39 538 720 0 686
Arrive On Green 0.86 0.86 0.86 0.86 0.86 0.86 0.43 0.00 0.43 0.43 0.00 0.43
Sat Flow, veh/h 533 3619 24 450 3594 45 222 89 1244 1408 0 1585
Grp Volume(v), veh/h 128 604 634 7 517 542 15 0 0 29 0 73
Grp Sat Flow(s),veh/h/ln 533 1777 1866 450 1777 1862 1555 0 0 1408 0 1585
Q Serve(g_s), s 9.8 9.8 9.8 0.4 6.4 6.4 0.0 0.0 0.0 0.2 0.0 1.8
Cycle Q Clear(g_c), s 15.8 9.8 9.8 9.7 6.4 6.4 0.3 0.0 0.0 0.7 0.0 1.8
Prop In Lane 1.00 0.01 1.00 0.02 0.20 0.80 1.00 1.00
Lane Grp Cap(c), veh/h 290 762 800 240 762 799 739 0 0 720 0 686
V/C Ratio(X) 0.44 0.79 0.79 0.03 0.68 0.68 0.02 0.00 0.00 0.04 0.00 0.11
Avail Cap(c_a), veh/h 361 998 1048 299 998 1046 739 0 0 720 0 686
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.7 3.3 3.3 5.4 3.1 3.1 10.6 0.0 0.0 10.6 0.0 11.0
Incr Delay (d2), s/veh 0.9 2.9 2.8 0.0 1.2 1.2 0.1 0.0 0.0 0.1 0.0 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 0.4 1.8 1.9 0.0 1.3 1.3 0.1 0.0 0.0 0.2 0.0 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.6 6.3 6.1 5.4 4.3 4.3 10.6 0.0 0.0 10.7 0.0 11.3
LnGrp LOS A A A A A A B A A B A B
Approach Vol, veh/h 1366 1066 15 102
Approach Delay, s/veh 6.2 4.3 10.6 11.1
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 32.8 32.2 32.8 32.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.3 17.8 3.8 11.7
Green Ext Time (p_c), s 0.0 9.8 0.3 7.9

Intersection Summary
HCM 6th Ctrl Delay 5.6
HCM 6th LOS A



HCM 6th TWSC

03/25/2020 Synchro 10 Report
CivTech SC Page 5

Intersection
Int Delay, s/veh 0.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1134 12 21 951 4 17
Future Vol, veh/h 1134 12 21 951 4 17
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1260 13 23 1057 4 19

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1273 0 1842 637
          Stage 1 - - - - 1267 -
          Stage 2 - - - - 575 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 905 - *67 *636
          Stage 1 - - - - *568 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 905 - *65 *636
Mov Cap-2 Maneuver - - - - *298 -
          Stage 1 - - - - *553 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0.2 12.2
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 523 - - 905 -
HCM Lane V/C Ratio 0.045 - - 0.026 -
HCM Control Delay (s) 12.2 - - 9.1 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.1 - - 0.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 8 0 8 5
Future Vol, veh/h 0 6 8 0 8 5
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 - - - - -
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 0 7 9 0 9 6

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 33 9 0 0 9 0
          Stage 1 9 - - - - -
          Stage 2 24 - - - - -
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 980 1073 - - 1611 -
          Stage 1 1014 - - - - -
          Stage 2 999 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 974 1073 - - 1611 -
Mov Cap-2 Maneuver 974 - - - - -
          Stage 1 1008 - - - - -
          Stage 2 999 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 4.5
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1073 1611 -
HCM Lane V/C Ratio - - 0.006 0.006 -
HCM Control Delay (s) - - 8.4 7.2 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 1081 34 18 897 10 50 0 29 5 0 12
Future Vol, veh/h 26 1081 34 18 897 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1201 38 20 997 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1008 0 0 1239 0 0 1817 2326 620 1702 - 504
          Stage 1 - - - - - - 1278 1278 - 1043 - -
          Stage 2 - - - - - - 539 1048 - 659 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - 951 - - *~ 49 37 *636 *59 0 *715
          Stage 1 - - - - - - *548 492 - *643 0 -
          Stage 2 - - - - - - *674 566 - *600 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 951 - - *~ 46 35 *636 *54 - *715
Mov Cap-2 Maneuver - - - - - - *282 244 - *287 - -
          Stage 1 - - - - - - *533 478 - *625 - -
          Stage 2 - - - - - - *648 554 - *554 - -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 18.5 12.4
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 354 * 1070 - - 951 - - 287 715
HCM Lane V/C Ratio 0.248 0.027 - - 0.021 - - 0.019 0.019
HCM Control Delay (s) 18.5 8.5 - - 8.9 - - 17.8 10.1
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1 0.1 - - 0.1 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 1058 53 43 911 8 6 0 41 4 1 12
Future Vol, veh/h 3 1058 53 43 911 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 1176 59 48 1012 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1021 0 0 1235 0 0 1815 2329 618 1707 2354 511
          Stage 1 - - - - - - 1212 1212 - 1113 1113 -
          Stage 2 - - - - - - 603 1117 - 594 1241 -
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 1067 - - *952 - - *49 *37 *636 *59 35 *715
          Stage 1 - - - - - - *600 *526 - *558 513 -
          Stage 2 - - - - - - *674 *511 - *600 523 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver 1067 - - *952 - - *46 *35 *636 *53 33 *715
Mov Cap-2 Maneuver - - - - - - *300 *245 - *266 234 -
          Stage 1 - - - - - - *598 *524 - *556 488 -
          Stage 2 - - - - - - *627 *485 - *555 521 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 12.1 12.3
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 556 1067 - - * 952 - - 266 715
HCM Lane V/C Ratio 0.094 0.003 - - 0.05 - - 0.017 0.019
HCM Control Delay (s) 12.1 8.4 - - 9 - - 18.8 10.1
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 - - 0.2 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 499 42 508 41 40 313 1453 56 1845 651
Future Volume (vph) 499 42 508 41 40 313 1453 56 1845 651
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 10.0 10.0 7.0 10.0 5.0 10.0 10.0
Minimum Split (s) 15.5 15.5 12.5 15.6 15.6 12.5 27.7 10.3 30.7 15.5
Total Split (s) 33.0 33.0 20.0 16.0 16.0 20.0 67.0 14.0 61.0 33.0
Total Split (%) 25.4% 25.4% 15.4% 12.3% 12.3% 15.4% 51.5% 10.8% 46.9% 25.4%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None Min Min None None None C-Max None
Act Effct Green (s) 26.3 26.3 42.3 10.1 10.1 16.0 65.8 7.8 55.3 87.3
Actuated g/C Ratio 0.20 0.20 0.33 0.08 0.08 0.12 0.51 0.06 0.43 0.67
v/c Ratio 0.88 0.88 0.99 0.34 0.34 0.82 0.65 0.58 0.95 0.62
Control Delay 57.4 57.4 59.5 63.9 30.1 72.7 26.1 81.0 46.6 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.4 57.4 59.5 63.9 30.1 72.7 26.1 81.0 46.6 9.0
LOS E E E E C E C F D A
Approach Delay 58.4 40.6 34.1 37.8
Approach LOS E D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 40.6 Intersection LOS: D
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 499 42 508 41 40 52 313 1453 43 56 1845 651
Future Volume (veh/h) 499 42 508 41 40 52 313 1453 43 56 1845 651
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 588 0 286 46 44 41 348 1614 31 62 2050 390
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 656 0 469 137 142 117 385 2547 49 79 2172 966
Arrive On Green 0.18 0.00 0.18 0.08 0.08 0.08 0.11 0.49 0.49 0.04 0.43 0.43
Sat Flow, veh/h 3563 0 1585 1781 1851 1522 3456 5158 99 1781 5106 1585
Grp Volume(v), veh/h 588 0 286 46 42 43 348 1065 580 62 2050 390
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1596 1728 1702 1853 1781 1702 1585
Q Serve(g_s), s 21.0 0.0 20.2 3.2 2.9 3.3 12.9 30.0 30.0 4.5 50.1 16.6
Cycle Q Clear(g_c), s 21.0 0.0 20.2 3.2 2.9 3.3 12.9 30.0 30.0 4.5 50.1 16.6
Prop In Lane 1.00 1.00 1.00 0.95 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 656 0 469 137 137 123 385 1681 915 79 2172 966
V/C Ratio(X) 0.90 0.00 0.61 0.34 0.31 0.35 0.90 0.63 0.63 0.78 0.94 0.40
Avail Cap(c_a), veh/h 754 0 512 143 142 128 385 1681 915 119 2172 966
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.8 0.0 39.3 56.9 56.7 56.9 57.1 24.2 24.2 61.5 35.9 13.1
Incr Delay (d2), s/veh 11.4 0.0 1.1 0.5 0.5 0.6 23.3 0.6 1.1 8.7 10.0 1.3
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 10.4 0.0 8.0 1.5 1.3 1.4 6.9 12.1 13.3 2.2 22.4 9.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.2 0.0 40.5 57.4 57.2 57.5 80.3 24.8 25.3 70.2 45.8 14.4
LnGrp LOS E A D E E E F C C E D B
Approach Vol, veh/h 874 131 1993 2502
Approach Delay, s/veh 55.7 57.4 34.7 41.5
Approach LOS E E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 11.1 69.9 29.4 20.0 61.0 15.6
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 61.3 27.5 14.5 55.3 10.4
Max Q Clear Time (g_c+I1), s 6.5 32.0 23.0 14.9 52.1 5.3
Green Ext Time (p_c), s 0.0 2.5 1.0 0.0 1.7 0.1

Intersection Summary
HCM 6th Ctrl Delay 41.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 246 1051 25 978 6 38 82 100
Future Volume (vph) 246 1051 25 978 6 38 82 100
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 91.0 89.0 64.1 64.1 19.2 19.2 31.0 28.5
Actuated g/C Ratio 0.70 0.68 0.49 0.49 0.15 0.15 0.24 0.22
v/c Ratio 0.69 0.47 0.14 0.62 0.11 0.22 0.32 0.84
Control Delay 25.8 11.3 40.7 44.0 46.5 32.9 40.6 50.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.8 11.3 40.7 44.0 46.5 32.9 40.6 50.4
LOS C B D D D C D D
Approach Delay 14.0 43.9 34.3 48.6
Approach LOS B D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 30.6 Intersection LOS: C
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 246 1051 33 25 978 47 6 38 21 82 100 257
Future Volume (veh/h) 246 1051 33 25 978 47 6 38 21 82 100 257
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 273 1168 26 28 1087 35 7 42 14 91 111 175
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 477 2686 60 317 2253 73 86 165 55 235 128 202
Arrive On Green 0.08 0.72 0.72 1.00 1.00 1.00 0.12 0.12 0.12 0.04 0.19 0.19
Sat Flow, veh/h 1688 3741 83 444 3699 119 1036 1413 471 1688 688 1085
Grp Volume(v), veh/h 273 584 610 28 550 572 7 0 56 91 0 286
Grp Sat Flow(s),veh/h/ln 1688 1870 1954 444 1870 1947 1036 0 1884 1688 0 1773
Q Serve(g_s), s 7.5 16.6 16.7 0.3 0.0 0.0 0.9 0.0 3.5 5.0 0.0 20.3
Cycle Q Clear(g_c), s 7.5 16.6 16.7 2.8 0.0 0.0 12.2 0.0 3.5 5.0 0.0 20.3
Prop In Lane 1.00 0.04 1.00 0.06 1.00 0.25 1.00 0.61
Lane Grp Cap(c), veh/h 477 1343 1403 317 1139 1186 86 0 220 235 0 330
V/C Ratio(X) 0.57 0.43 0.43 0.09 0.48 0.48 0.08 0.00 0.25 0.39 0.00 0.87
Avail Cap(c_a), veh/h 644 1343 1403 317 1139 1186 264 0 543 235 0 634
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 0.80 0.80 0.80 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 6.9 7.5 7.5 0.0 0.0 0.0 61.6 0.0 52.3 48.3 0.0 51.4
Incr Delay (d2), s/veh 1.1 1.0 1.0 0.4 1.2 1.1 0.4 0.0 0.6 1.0 0.0 6.9
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 2.7 6.6 6.9 0.0 0.4 0.4 0.2 0.0 1.7 0.5 0.0 9.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 8.0 8.5 8.5 0.5 1.2 1.1 62.1 0.0 52.9 49.4 0.0 58.3
LnGrp LOS A A A A A A E A D D A E
Approach Vol, veh/h 1467 1150 63 377
Approach Delay, s/veh 8.4 1.1 53.9 56.1
Approach LOS A A D E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 14.1 85.2 9.0 21.7 99.3 30.7
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 9.5 4.8 7.0 14.2 18.7 22.3
Green Ext Time (p_c), s 0.7 10.2 0.0 0.2 11.0 1.8

Intersection Summary
HCM 6th Ctrl Delay 12.5
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 115 1107 6 941 3 0 26 0 66
Future Volume (vph) 115 1107 6 941 3 0 26 0 66
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6 6
Detector Phase 4 4 8 8 2 2 6 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max
Act Effct Green (s) 32.7 32.7 32.7 32.7 23.3 23.3 23.3
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.36 0.36 0.36
v/c Ratio 0.73 0.69 0.06 0.59 0.03 0.06 0.12
Control Delay 47.4 20.5 8.3 14.3 5.4 16.3 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.4 20.5 8.3 14.3 5.4 16.3 5.5
LOS D C A B A B A
Approach Delay 23.0 14.2 5.4 8.6
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 18.7 Intersection LOS: B
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 1107 7 6 941 12 3 0 11 26 0 66
Future Volume (veh/h) 115 1107 7 6 941 12 3 0 11 26 0 66
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 128 1230 8 7 1046 13 3 0 12 29 0 73
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 290 1552 10 240 1542 19 163 39 538 720 0 686
Arrive On Green 0.86 0.86 0.86 0.86 0.86 0.86 0.43 0.00 0.43 0.43 0.00 0.43
Sat Flow, veh/h 533 3619 24 450 3594 45 222 89 1244 1408 0 1585
Grp Volume(v), veh/h 128 604 634 7 517 542 15 0 0 29 0 73
Grp Sat Flow(s),veh/h/ln 533 1777 1866 450 1777 1862 1555 0 0 1408 0 1585
Q Serve(g_s), s 9.8 9.8 9.8 0.4 6.4 6.4 0.0 0.0 0.0 0.2 0.0 1.8
Cycle Q Clear(g_c), s 15.8 9.8 9.8 9.7 6.4 6.4 0.3 0.0 0.0 0.7 0.0 1.8
Prop In Lane 1.00 0.01 1.00 0.02 0.20 0.80 1.00 1.00
Lane Grp Cap(c), veh/h 290 762 800 240 762 799 739 0 0 720 0 686
V/C Ratio(X) 0.44 0.79 0.79 0.03 0.68 0.68 0.02 0.00 0.00 0.04 0.00 0.11
Avail Cap(c_a), veh/h 361 998 1048 299 998 1046 739 0 0 720 0 686
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.7 3.3 3.3 5.4 3.1 3.1 10.6 0.0 0.0 10.6 0.0 11.0
Incr Delay (d2), s/veh 0.9 2.9 2.8 0.0 1.2 1.2 0.1 0.0 0.0 0.1 0.0 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 0.4 1.8 1.9 0.0 1.3 1.3 0.1 0.0 0.0 0.2 0.0 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.6 6.3 6.1 5.4 4.3 4.3 10.6 0.0 0.0 10.7 0.0 11.3
LnGrp LOS A A A A A A B A A B A B
Approach Vol, veh/h 1366 1066 15 102
Approach Delay, s/veh 6.2 4.3 10.6 11.1
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 32.8 32.2 32.8 32.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.3 17.8 3.8 11.7
Green Ext Time (p_c), s 0.0 9.8 0.3 7.9

Intersection Summary
HCM 6th Ctrl Delay 5.6
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1134 12 21 951 4 17
Future Vol, veh/h 1134 12 21 951 4 17
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1260 13 23 1057 4 19

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1273 0 1842 637
          Stage 1 - - - - 1267 -
          Stage 2 - - - - 575 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 905 - *67 *636
          Stage 1 - - - - *568 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 905 - *65 *636
Mov Cap-2 Maneuver - - - - *298 -
          Stage 1 - - - - *553 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0.2 12.2
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 523 - - 905 -
HCM Lane V/C Ratio 0.045 - - 0.026 -
HCM Control Delay (s) 12.2 - - 9.1 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.1 - - 0.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 8 0 8 5
Future Vol, veh/h 0 6 8 0 8 5
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 - - - - -
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 0 7 9 0 9 6

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 33 9 0 0 9 0
          Stage 1 9 - - - - -
          Stage 2 24 - - - - -
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 980 1073 - - 1611 -
          Stage 1 1014 - - - - -
          Stage 2 999 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 974 1073 - - 1611 -
Mov Cap-2 Maneuver 974 - - - - -
          Stage 1 1008 - - - - -
          Stage 2 999 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 4.5
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1073 1611 -
HCM Lane V/C Ratio - - 0.006 0.006 -
HCM Control Delay (s) - - 8.4 7.2 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 1081 34 18 897 10 50 0 29 5 0 12
Future Vol, veh/h 26 1081 34 18 897 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1201 38 20 997 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1008 0 0 1239 0 0 1817 2326 620 1702 - 504
          Stage 1 - - - - - - 1278 1278 - 1043 - -
          Stage 2 - - - - - - 539 1048 - 659 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - 951 - - *~ 49 37 *636 *59 0 *715
          Stage 1 - - - - - - *548 492 - *643 0 -
          Stage 2 - - - - - - *674 566 - *600 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 951 - - *~ 46 35 *636 *54 - *715
Mov Cap-2 Maneuver - - - - - - *282 244 - *287 - -
          Stage 1 - - - - - - *533 478 - *625 - -
          Stage 2 - - - - - - *648 554 - *554 - -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 18.5 12.4
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 354 * 1070 - - 951 - - 287 715
HCM Lane V/C Ratio 0.248 0.027 - - 0.021 - - 0.019 0.019
HCM Control Delay (s) 18.5 8.5 - - 8.9 - - 17.8 10.1
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1 0.1 - - 0.1 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 1058 53 43 911 8 6 0 41 4 1 12
Future Vol, veh/h 3 1058 53 43 911 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 1176 59 48 1012 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1021 0 0 1235 0 0 1815 2329 618 1707 2354 511
          Stage 1 - - - - - - 1212 1212 - 1113 1113 -
          Stage 2 - - - - - - 603 1117 - 594 1241 -
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 1067 - - *952 - - *49 *37 *636 *59 35 *715
          Stage 1 - - - - - - *600 *526 - *558 513 -
          Stage 2 - - - - - - *674 *511 - *600 523 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver 1067 - - *952 - - *46 *35 *636 *53 33 *715
Mov Cap-2 Maneuver - - - - - - *300 *245 - *266 234 -
          Stage 1 - - - - - - *598 *524 - *556 488 -
          Stage 2 - - - - - - *627 *485 - *555 521 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 12.1 12.3
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 556 1067 - - * 952 - - 266 715
HCM Lane V/C Ratio 0.094 0.003 - - 0.05 - - 0.017 0.019
HCM Control Delay (s) 12.1 8.4 - - 9 - - 18.8 10.1
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 - - 0.2 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 499 42 508 41 40 313 1453 56 1845 651
Future Volume (vph) 499 42 508 41 40 313 1453 56 1845 651
Turn Type Prot NA pm+ov Prot NA Prot NA Prot NA Perm
Protected Phases 7 4 5 3 8 5 2 1 6
Permitted Phases 4 6
Detector Phase 7 4 5 3 8 5 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 10.0 10.0 7.0 10.0 5.0 10.0 10.0
Minimum Split (s) 15.5 15.5 12.5 15.6 15.6 12.5 27.7 10.3 30.7 30.7
Total Split (s) 33.0 33.0 20.0 16.0 16.0 20.0 67.0 14.0 61.0 61.0
Total Split (%) 25.4% 25.4% 15.4% 12.3% 12.3% 15.4% 51.5% 10.8% 46.9% 46.9%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.7
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 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
Total Lost Time (s) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.7
Lead/Lag Lead Lead Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None Min Min None None None C-Max C-Max
Act Effct Green (s) 25.5 25.5 42.3 10.1 12.1 14.8 64.6 7.8 55.3 55.3
Actuated g/C Ratio 0.20 0.20 0.33 0.08 0.09 0.11 0.50 0.06 0.43 0.43
v/c Ratio 0.91 0.91 0.99 0.34 0.29 0.89 0.66 0.58 0.95 0.75
Control Delay 62.1 62.1 59.3 63.9 29.1 81.7 26.7 81.0 46.6 14.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.1 62.1 59.3 63.9 29.1 81.7 26.7 81.0 46.6 14.0
LOS E E E E C F C F D B
Approach Delay 60.8 39.9 36.2 39.1
Approach LOS E D D D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 42.3 Intersection LOS: D
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 499 42 508 41 40 52 313 1453 43 56 1845 651
Future Volume (veh/h) 499 42 508 41 40 52 313 1453 43 56 1845 651
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 588 0 286 46 44 41 348 1614 31 62 2050 390
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 648 0 370 244 142 117 385 2547 49 79 2172 674
Arrive On Green 0.18 0.00 0.12 0.14 0.08 0.08 0.11 0.49 0.49 0.04 0.43 0.43
Sat Flow, veh/h 3563 0 1585 1781 1851 1522 3456 5158 99 1781 5106 1585
Grp Volume(v), veh/h 588 0 286 46 42 43 348 1065 580 62 2050 390
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1596 1728 1702 1853 1781 1702 1585
Q Serve(g_s), s 21.0 0.0 13.4 3.0 2.9 3.3 12.9 30.0 30.0 4.5 50.1 24.4
Cycle Q Clear(g_c), s 21.0 0.0 13.4 3.0 2.9 3.3 12.9 30.0 30.0 4.5 50.1 24.4
Prop In Lane 1.00 1.00 1.00 0.95 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 648 0 370 244 137 123 385 1681 915 79 2172 674
V/C Ratio(X) 0.91 0.00 0.77 0.19 0.31 0.35 0.90 0.63 0.63 0.78 0.94 0.58
Avail Cap(c_a), veh/h 754 0 512 244 142 128 385 1681 915 119 2172 674
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.1 0.0 20.0 49.7 56.7 56.9 57.1 24.2 24.2 61.5 35.9 28.5
Incr Delay (d2), s/veh 12.5 0.0 3.0 0.1 0.5 0.6 23.3 0.6 1.1 8.7 10.0 3.6
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 10.5 0.0 5.2 1.3 1.3 1.4 6.9 12.1 13.3 2.2 22.4 9.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.6 0.0 23.1 49.8 57.2 57.5 80.3 24.8 25.3 70.2 45.8 32.1
LnGrp LOS E A C D E E F C C E D C
Approach Vol, veh/h 874 131 1993 2502
Approach Delay, s/veh 51.0 54.7 34.7 44.3
Approach LOS D D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.1 69.9 23.4 21.3 20.0 61.0 29.2 15.6
Change Period (Y+Rc), s * 5.3 5.7 5.6 5.5 5.5 5.7 5.5 5.6
Max Green Setting (Gmax), s * 8.7 61.3 10.4 27.5 14.5 55.3 27.5 10.4
Max Q Clear Time (g_c+I1), s 6.5 32.0 5.0 15.4 14.9 52.1 23.0 5.3
Green Ext Time (p_c), s 0.0 2.5 0.0 0.4 0.0 1.7 0.6 0.1

Intersection Summary
HCM 6th Ctrl Delay 42.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 271 961 23 1015 8 69 69 53
Future Volume (vph) 271 961 23 1015 8 69 69 53
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 10.0 10.0 4.0 10.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 100.6 98.6 74.7 74.7 12.5 12.5 21.4 18.9
Actuated g/C Ratio 0.77 0.76 0.57 0.57 0.10 0.10 0.16 0.15
v/c Ratio 0.68 0.41 0.09 0.60 0.12 0.54 0.42 0.72
Control Delay 19.6 6.5 34.0 42.4 55.6 60.9 53.3 38.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.6 6.5 34.0 42.4 55.6 60.9 53.3 38.2
LOS B A C D E E D D
Approach Delay 9.3 42.2 60.5 41.8
Approach LOS A D E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 27.7 Intersection LOS: C
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 271 961 32 23 1015 66 8 69 20 69 53 172
Future Volume (veh/h) 271 961 32 23 1015 66 8 69 20 69 53 172
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 301 1068 25 26 1128 45 9 77 13 77 59 135
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 501 2713 64 396 2302 92 86 122 21 149 71 161
Arrive On Green 0.07 0.76 0.76 1.00 1.00 1.00 0.08 0.08 0.08 0.03 0.14 0.14
Sat Flow, veh/h 1781 3549 83 516 3483 139 1189 1560 263 1781 506 1157
Grp Volume(v), veh/h 301 535 558 26 575 598 9 0 90 77 0 194
Grp Sat Flow(s),veh/h/ln 1781 1777 1855 516 1777 1845 1189 0 1823 1781 0 1662
Q Serve(g_s), s 6.6 13.2 13.2 0.0 0.0 0.0 1.0 0.0 6.2 4.0 0.0 14.8
Cycle Q Clear(g_c), s 6.6 13.2 13.2 0.0 0.0 0.0 7.7 0.0 6.2 4.0 0.0 14.8
Prop In Lane 1.00 0.04 1.00 0.08 1.00 0.14 1.00 0.70
Lane Grp Cap(c), veh/h 501 1358 1418 396 1174 1219 86 0 142 149 0 232
V/C Ratio(X) 0.60 0.39 0.39 0.07 0.49 0.49 0.10 0.00 0.63 0.52 0.00 0.84
Avail Cap(c_a), veh/h 741 1358 1418 396 1174 1219 245 0 386 149 0 454
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 0.68 0.68 0.68 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.0 5.2 5.2 0.0 0.0 0.0 62.2 0.0 58.1 54.1 0.0 54.5
Incr Delay (d2), s/veh 1.2 0.9 0.8 0.2 1.0 1.0 0.5 0.0 4.6 3.0 0.0 7.8
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 2.4 4.6 4.8 0.0 0.3 0.3 0.3 0.0 3.1 0.7 0.0 6.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.1 6.0 6.0 0.2 1.0 1.0 62.7 0.0 62.7 57.2 0.0 62.3
LnGrp LOS A A A A A A E A E E A E
Approach Vol, veh/h 1394 1199 99 271
Approach Delay, s/veh 6.0 1.0 62.7 60.8
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 13.5 91.9 8.0 16.6 105.4 24.6
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 8.6 2.0 6.0 9.7 15.2 16.8
Green Ext Time (p_c), s 0.8 11.2 0.0 0.4 9.7 1.0

Intersection Summary
HCM 6th Ctrl Delay 10.9
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 85 977 5 1003 5 0 14 0
Future Volume (vph) 85 977 5 1003 5 0 14 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 42.0 42.0 42.0 42.0 23.0 23.0 23.0 23.0
Total Split (%) 64.6% 64.6% 64.6% 64.6% 35.4% 35.4% 35.4% 35.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 31.0 31.0 31.0 31.0 25.0 25.0
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.38 0.38
v/c Ratio 0.72 0.65 0.04 0.68 0.02 0.18
Control Delay 49.2 17.9 8.0 16.7 5.2 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.2 17.9 8.0 16.7 5.2 7.6
LOS D B A B A A
Approach Delay 20.3 16.7 5.2 7.6
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 17.9 Intersection LOS: B
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 977 7 5 1003 25 5 0 7 14 0 93
Future Volume (veh/h) 85 977 7 5 1003 25 5 0 7 14 0 93
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 94 1086 8 6 1114 28 6 0 8 16 0 103
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 267 1498 11 280 1468 37 333 30 378 120 38 612
Arrive On Green 0.83 0.83 0.83 0.83 0.83 0.83 0.45 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 493 3616 27 515 3542 89 568 67 846 128 85 1369
Grp Volume(v), veh/h 94 534 560 6 559 583 14 0 0 119 0 0
Grp Sat Flow(s),veh/h/ln 493 1777 1866 515 1777 1854 1481 0 0 1582 0 0
Q Serve(g_s), s 7.4 8.4 8.4 0.3 9.4 9.4 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 13.7 8.4 8.4 5.8 9.4 9.4 0.3 0.0 0.0 2.9 0.0 0.0
Prop In Lane 1.00 0.01 1.00 0.05 0.43 0.57 0.13 0.87
Lane Grp Cap(c), veh/h 267 736 773 280 736 768 741 0 0 770 0 0
V/C Ratio(X) 0.35 0.72 0.72 0.02 0.76 0.76 0.02 0.00 0.00 0.15 0.00 0.00
Avail Cap(c_a), veh/h 347 1025 1076 364 1025 1070 741 0 0 770 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.3 4.0 4.0 4.7 4.1 4.1 10.0 0.0 0.0 10.7 0.0 0.0
Incr Delay (d2), s/veh 0.7 1.4 1.4 0.0 2.2 2.1 0.0 0.0 0.0 0.4 0.0 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 0.3 1.6 1.7 0.0 1.8 1.9 0.1 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.0 5.4 5.3 4.8 6.2 6.1 10.1 0.0 0.0 11.1 0.0 0.0
LnGrp LOS A A A A A A B A A B A A
Approach Vol, veh/h 1188 1148 14 119
Approach Delay, s/veh 5.5 6.2 10.1 11.1
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.7 30.3 34.7 30.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.5 37.5 18.5 37.5
Max Q Clear Time (g_c+I1), s 2.3 15.7 4.9 11.4
Green Ext Time (p_c), s 0.0 9.0 0.5 8.9

Intersection Summary
HCM 6th Ctrl Delay 6.1
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 989 9 21 1025 11 22
Future Vol, veh/h 989 9 21 1025 11 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1099 10 23 1139 12 24

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1109 0 1720 555
          Stage 1 - - - - 1104 -
          Stage 2 - - - - 616 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1019 - *80 *684
          Stage 1 - - - - *646 -
          Stage 2 - - - - *630 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1019 - *78 *684
Mov Cap-2 Maneuver - - - - *318 -
          Stage 1 - - - - *631 -
          Stage 2 - - - - *630 -

Approach EB WB NB
HCM Control Delay, s 0 0.2 12.9
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 494 - - 1019 -
HCM Lane V/C Ratio 0.074 - - 0.023 -
HCM Control Delay (s) 12.9 - - 8.6 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.2 - - 0.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 6.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 10 2 0 11 1
Future Vol, veh/h 0 10 2 0 11 1
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 - - - - -
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 0 11 2 0 12 1

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 27 2 0 0 2 0
          Stage 1 2 - - - - -
          Stage 2 25 - - - - -
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 988 1082 - - 1620 -
          Stage 1 1021 - - - - -
          Stage 2 998 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 981 1082 - - 1620 -
Mov Cap-2 Maneuver 981 - - - - -
          Stage 1 1014 - - - - -
          Stage 2 998 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 6.6
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1082 1620 -
HCM Lane V/C Ratio - - 0.01 0.008 -
HCM Control Delay (s) - - 8.4 7.2 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 944 41 6 941 9 66 3 47 7 0 34
Future Vol, veh/h 7 944 41 6 941 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 1049 46 7 1046 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1056 0 0 1095 0 0 1625 2158 548 1607 - 528
          Stage 1 - - - - - - 1088 1088 - 1065 - -
          Stage 2 - - - - - - 537 1070 - 542 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1034 - - *1024 - - *~ 68 *47 *684 *70 0 *691
          Stage 1 - - - - - - *645 *566 - *652 0 -
          Stage 2 - - - - - - *652 *571 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1034 - - *1024 - - *~ 64 *46 *684 *63 - *691
Mov Cap-2 Maneuver - - - - - - *313 *277 - *308 - -
          Stage 1 - - - - - - *640 *561 - *646 - -
          Stage 2 - - - - - - *612 *567 - *588 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.1 18.3 11.6
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 399 * 1034 - - * 1024 - - 308 691
HCM Lane V/C Ratio 0.323 0.008 - - 0.007 - - 0.025 0.055
HCM Control Delay (s) 18.3 8.5 - - 8.5 - - 17 10.5
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1.4 0 - - 0 - - 0.1 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 937 53 61 939 8 14 1 89 4 0 7
Future Vol, veh/h 11 937 53 61 939 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 1041 59 68 1043 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1052 0 0 1100 0 0 1753 2283 550 1729 - 526
          Stage 1 - - - - - - 1095 1095 - 1184 - -
          Stage 2 - - - - - - 658 1188 - 545 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1034 - - *1024 - - *54 *39 *684 *57 0 *691
          Stage 1 - - - - - - *645 *566 - *531 0 -
          Stage 2 - - - - - - *652 *488 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1034 - - *1024 - - *50 *36 *684 *46 - *691
Mov Cap-2 Maneuver - - - - - - *302 *242 - *249 - -
          Stage 1 - - - - - - *637 *559 - *525 - -
          Stage 2 - - - - - - *602 *455 - *544 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.5 12.8 13.7
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 576 * 1034 - - * 1024 - - 249 691
HCM Lane V/C Ratio 0.201 0.012 - - 0.066 - - 0.018 0.011
HCM Control Delay (s) 12.8 8.5 - - 8.8 - - 19.7 10.3
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.7 0 - - 0.2 - - 0.1 0

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 545 62 460 62 69 454 1791 67 1729 539
Future Volume (vph) 545 62 460 62 69 454 1791 67 1729 539
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 13.0 13.0 7.0 10.0 10.0 7.0 10.0 5.0 10.0 13.0
Minimum Split (s) 18.5 18.5 13.0 15.6 15.6 13.0 16.7 11.0 16.0 18.5
Total Split (s) 34.0 34.0 27.0 17.0 17.0 27.0 65.0 14.0 52.0 34.0
Total Split (%) 26.2% 26.2% 20.8% 13.1% 13.1% 20.8% 50.0% 10.8% 40.0% 26.2%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 27.9 27.9 49.3 10.5 10.5 21.4 63.3 8.4 47.9 81.5
Actuated g/C Ratio 0.21 0.21 0.38 0.08 0.08 0.16 0.49 0.06 0.37 0.63
v/c Ratio 0.92 0.93 0.79 0.48 0.48 0.89 0.83 0.65 1.03 0.57
Control Delay 66.2 68.3 28.7 68.8 31.7 72.3 33.4 84.6 68.3 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.2 68.3 28.7 68.8 31.7 72.3 33.4 84.6 68.3 12.6
LOS E E C E C E C F E B
Approach Delay 50.7 42.6 41.1 55.9
Approach LOS D D D E

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 48.7 Intersection LOS: D
Intersection Capacity Utilization 90.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 545 62 460 62 69 80 454 1791 50 67 1729 539
Future Volume (veh/h) 545 62 460 62 69 80 454 1791 50 67 1729 539
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 655 0 289 69 77 67 504 1990 45 74 1921 332
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 718 0 573 137 146 114 552 2389 54 94 1819 884
Arrive On Green 0.20 0.00 0.20 0.08 0.08 0.08 0.16 0.46 0.46 0.05 0.36 0.36
Sat Flow, veh/h 3563 0 1585 1781 1893 1487 3456 5137 116 1781 5106 1585
Grp Volume(v), veh/h 655 0 289 69 72 72 504 1318 717 74 1921 332
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1603 1728 1702 1849 1781 1702 1585
Q Serve(g_s), s 23.4 0.0 18.5 4.8 5.1 5.7 18.6 43.9 44.1 5.3 46.3 15.2
Cycle Q Clear(g_c), s 23.4 0.0 18.5 4.8 5.1 5.7 18.6 43.9 44.1 5.3 46.3 15.2
Prop In Lane 1.00 1.00 1.00 0.93 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 718 0 573 137 137 123 552 1583 860 94 1819 884
V/C Ratio(X) 0.91 0.00 0.50 0.50 0.53 0.59 0.91 0.83 0.83 0.79 1.06 0.38
Avail Cap(c_a), veh/h 781 0 601 156 156 141 572 1583 860 119 1819 884
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.8 0.0 32.4 57.6 57.7 58.0 53.7 30.4 30.4 60.9 41.8 16.1
Incr Delay (d2), s/veh 13.6 0.0 0.3 1.1 1.2 2.2 18.2 3.7 6.7 18.3 37.8 1.2
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 11.8 0.0 7.2 2.2 2.3 2.4 9.5 18.5 20.8 2.9 25.5 8.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.4 0.0 32.7 58.7 58.9 60.2 71.9 34.1 37.1 79.1 79.6 17.3
LnGrp LOS E A C E E E E C D E F B
Approach Vol, veh/h 944 213 2539 2327
Approach Delay, s/veh 54.7 59.3 42.5 70.7
Approach LOS D E D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.1 66.1 31.7 26.3 52.0 15.6
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 59.3 28.5 21.5 46.3 11.4
Max Q Clear Time (g_c+I1), s 7.3 46.1 25.4 20.6 48.3 7.7
Green Ext Time (p_c), s 0.0 3.1 0.8 0.1 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 55.9
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 271 961 23 1015 8 69 69 53
Future Volume (vph) 271 961 23 1015 8 69 69 53
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 10.0 10.0 4.0 10.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 100.6 98.6 73.4 73.4 12.5 12.5 21.4 18.9
Actuated g/C Ratio 0.77 0.76 0.56 0.56 0.10 0.10 0.16 0.15
v/c Ratio 0.66 0.41 0.10 0.61 0.12 0.54 0.42 0.72
Control Delay 19.2 6.5 35.3 43.8 55.6 60.9 53.3 38.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.2 6.5 35.3 43.8 55.6 60.9 53.3 38.2
LOS B A D D E E D D
Approach Delay 9.2 43.6 60.5 41.8
Approach LOS A D E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 28.3 Intersection LOS: C
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 271 961 32 23 1015 66 8 69 20 69 53 172
Future Volume (veh/h) 271 961 32 23 1015 66 8 69 20 69 53 172
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 301 1068 25 26 1128 45 9 77 13 77 59 135
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 501 2713 64 396 2302 92 86 122 21 149 71 161
Arrive On Green 0.07 0.76 0.76 1.00 1.00 1.00 0.08 0.08 0.08 0.03 0.14 0.14
Sat Flow, veh/h 1781 3549 83 516 3483 139 1189 1560 263 1781 506 1157
Grp Volume(v), veh/h 301 535 558 26 575 598 9 0 90 77 0 194
Grp Sat Flow(s),veh/h/ln 1781 1777 1855 516 1777 1845 1189 0 1823 1781 0 1662
Q Serve(g_s), s 6.6 13.2 13.2 0.0 0.0 0.0 1.0 0.0 6.2 4.0 0.0 14.8
Cycle Q Clear(g_c), s 6.6 13.2 13.2 0.0 0.0 0.0 7.7 0.0 6.2 4.0 0.0 14.8
Prop In Lane 1.00 0.04 1.00 0.08 1.00 0.14 1.00 0.70
Lane Grp Cap(c), veh/h 501 1358 1418 396 1174 1219 86 0 142 149 0 232
V/C Ratio(X) 0.60 0.39 0.39 0.07 0.49 0.49 0.10 0.00 0.63 0.52 0.00 0.84
Avail Cap(c_a), veh/h 741 1358 1418 396 1174 1219 245 0 386 149 0 454
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 0.69 0.69 0.69 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.0 5.2 5.2 0.0 0.0 0.0 62.2 0.0 58.1 54.1 0.0 54.5
Incr Delay (d2), s/veh 1.2 0.9 0.8 0.2 1.0 1.0 0.5 0.0 4.6 3.0 0.0 7.8
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 2.4 4.6 4.8 0.0 0.3 0.3 0.3 0.0 3.1 0.7 0.0 6.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.1 6.0 6.0 0.2 1.0 1.0 62.7 0.0 62.7 57.2 0.0 62.3
LnGrp LOS A A A A A A E A E E A E
Approach Vol, veh/h 1394 1199 99 271
Approach Delay, s/veh 6.0 1.0 62.7 60.8
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 13.5 91.9 8.0 16.6 105.4 24.6
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 8.6 2.0 6.0 9.7 15.2 16.8
Green Ext Time (p_c), s 0.8 11.2 0.0 0.4 9.7 1.0

Intersection Summary
HCM 6th Ctrl Delay 10.9
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 85 977 5 1003 5 0 14 0
Future Volume (vph) 85 977 5 1003 5 0 14 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 42.0 42.0 42.0 42.0 23.0 23.0 23.0 23.0
Total Split (%) 64.6% 64.6% 64.6% 64.6% 35.4% 35.4% 35.4% 35.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 31.3 31.3 31.3 31.3 24.7 24.7
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.38 0.38
v/c Ratio 0.70 0.64 0.04 0.67 0.02 0.18
Control Delay 46.6 17.4 7.2 15.8 5.3 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.6 17.4 7.2 15.8 5.3 7.7
LOS D B A B A A
Approach Delay 19.7 15.8 5.3 7.7
Approach LOS B B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 17.2 Intersection LOS: B
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 977 7 5 1003 25 5 0 7 14 0 93
Future Volume (veh/h) 85 977 7 5 1003 25 5 0 7 14 0 93
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 94 1086 8 6 1114 28 6 0 8 16 0 103
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 267 1498 11 280 1468 37 333 30 378 120 38 612
Arrive On Green 0.83 0.83 0.83 0.83 0.83 0.83 0.45 0.00 0.45 0.45 0.00 0.45
Sat Flow, veh/h 493 3616 27 515 3542 89 568 67 846 128 85 1369
Grp Volume(v), veh/h 94 534 560 6 559 583 14 0 0 119 0 0
Grp Sat Flow(s),veh/h/ln 493 1777 1866 515 1777 1854 1481 0 0 1582 0 0
Q Serve(g_s), s 7.4 8.4 8.4 0.3 9.4 9.4 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 13.7 8.4 8.4 5.8 9.4 9.4 0.3 0.0 0.0 2.9 0.0 0.0
Prop In Lane 1.00 0.01 1.00 0.05 0.43 0.57 0.13 0.87
Lane Grp Cap(c), veh/h 267 736 773 280 736 768 741 0 0 770 0 0
V/C Ratio(X) 0.35 0.72 0.72 0.02 0.76 0.76 0.02 0.00 0.00 0.15 0.00 0.00
Avail Cap(c_a), veh/h 347 1025 1076 364 1025 1070 741 0 0 770 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.3 4.0 4.0 4.7 4.1 4.1 10.0 0.0 0.0 10.7 0.0 0.0
Incr Delay (d2), s/veh 0.7 1.4 1.4 0.0 2.2 2.1 0.0 0.0 0.0 0.4 0.0 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 0.3 1.6 1.7 0.0 1.8 1.9 0.1 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.0 5.4 5.3 4.8 6.2 6.1 10.1 0.0 0.0 11.1 0.0 0.0
LnGrp LOS A A A A A A B A A B A A
Approach Vol, veh/h 1188 1148 14 119
Approach Delay, s/veh 5.5 6.2 10.1 11.1
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.7 30.3 34.7 30.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.5 37.5 18.5 37.5
Max Q Clear Time (g_c+I1), s 2.3 15.7 4.9 11.4
Green Ext Time (p_c), s 0.0 9.0 0.5 8.9

Intersection Summary
HCM 6th Ctrl Delay 6.1
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 989 9 21 1025 11 22
Future Vol, veh/h 989 9 21 1025 11 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1099 10 23 1139 12 24

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1109 0 1720 555
          Stage 1 - - - - 1104 -
          Stage 2 - - - - 616 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1019 - *80 *684
          Stage 1 - - - - *646 -
          Stage 2 - - - - *630 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1019 - *78 *684
Mov Cap-2 Maneuver - - - - *318 -
          Stage 1 - - - - *631 -
          Stage 2 - - - - *630 -

Approach EB WB NB
HCM Control Delay, s 0 0.2 12.9
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 494 - - 1019 -
HCM Lane V/C Ratio 0.074 - - 0.023 -
HCM Control Delay (s) 12.9 - - 8.6 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.2 - - 0.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 6.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 10 2 0 11 1
Future Vol, veh/h 0 10 2 0 11 1
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 - - - - -
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 0 11 2 0 12 1

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 27 2 0 0 2 0
          Stage 1 2 - - - - -
          Stage 2 25 - - - - -
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 988 1082 - - 1620 -
          Stage 1 1021 - - - - -
          Stage 2 998 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 981 1082 - - 1620 -
Mov Cap-2 Maneuver 981 - - - - -
          Stage 1 1014 - - - - -
          Stage 2 998 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 6.6
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1082 1620 -
HCM Lane V/C Ratio - - 0.01 0.008 -
HCM Control Delay (s) - - 8.4 7.2 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 944 41 6 941 9 66 3 47 7 0 34
Future Vol, veh/h 7 944 41 6 941 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 1049 46 7 1046 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1056 0 0 1095 0 0 1625 2158 548 1607 - 528
          Stage 1 - - - - - - 1088 1088 - 1065 - -
          Stage 2 - - - - - - 537 1070 - 542 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1034 - - *1024 - - *~ 68 *47 *684 *70 0 *691
          Stage 1 - - - - - - *645 *566 - *652 0 -
          Stage 2 - - - - - - *652 *571 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1034 - - *1024 - - *~ 64 *46 *684 *63 - *691
Mov Cap-2 Maneuver - - - - - - *313 *277 - *308 - -
          Stage 1 - - - - - - *640 *561 - *646 - -
          Stage 2 - - - - - - *612 *567 - *588 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.1 18.3 11.6
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 399 * 1034 - - * 1024 - - 308 691
HCM Lane V/C Ratio 0.323 0.008 - - 0.007 - - 0.025 0.055
HCM Control Delay (s) 18.3 8.5 - - 8.5 - - 17 10.5
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1.4 0 - - 0 - - 0.1 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 937 53 61 939 8 14 1 89 4 0 7
Future Vol, veh/h 11 937 53 61 939 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 1041 59 68 1043 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1052 0 0 1100 0 0 1753 2283 550 1729 - 526
          Stage 1 - - - - - - 1095 1095 - 1184 - -
          Stage 2 - - - - - - 658 1188 - 545 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1034 - - *1024 - - *54 *39 *684 *57 0 *691
          Stage 1 - - - - - - *645 *566 - *531 0 -
          Stage 2 - - - - - - *652 *488 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1034 - - *1024 - - *50 *36 *684 *46 - *691
Mov Cap-2 Maneuver - - - - - - *302 *242 - *249 - -
          Stage 1 - - - - - - *637 *559 - *525 - -
          Stage 2 - - - - - - *602 *455 - *544 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.5 12.8 13.7
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 576 * 1034 - - * 1024 - - 249 691
HCM Lane V/C Ratio 0.201 0.012 - - 0.066 - - 0.018 0.011
HCM Control Delay (s) 12.8 8.5 - - 8.8 - - 19.7 10.3
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.7 0 - - 0.2 - - 0.1 0

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 545 62 460 62 69 454 1791 67 1729 539
Future Volume (vph) 545 62 460 62 69 454 1791 67 1729 539
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 13.0 13.0 7.0 10.0 10.0 7.0 10.0 5.0 10.0 13.0
Minimum Split (s) 18.5 18.5 13.0 15.6 15.6 13.0 16.7 11.0 16.0 18.5
Total Split (s) 35.0 35.0 23.0 17.0 17.0 23.0 64.0 14.0 55.0 35.0
Total Split (%) 26.9% 26.9% 17.7% 13.1% 13.1% 17.7% 49.2% 10.8% 42.3% 26.9%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 28.6 28.6 47.9 10.5 10.5 19.3 62.7 8.4 49.3 83.6
Actuated g/C Ratio 0.22 0.22 0.37 0.08 0.08 0.15 0.48 0.06 0.38 0.64
v/c Ratio 0.90 0.91 0.81 0.48 0.48 0.99 0.84 0.65 1.00 0.56
Control Delay 61.7 63.5 30.2 68.8 31.7 92.2 34.3 84.6 59.9 10.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.7 63.5 30.2 68.8 31.7 92.2 34.3 84.6 59.9 10.7
LOS E E C E C F C F E B
Approach Delay 48.6 42.6 45.7 49.3
Approach LOS D D D D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 47.5 Intersection LOS: D
Intersection Capacity Utilization 90.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 545 62 460 62 69 80 454 1791 50 67 1729 539
Future Volume (veh/h) 545 62 460 62 69 80 454 1791 50 67 1729 539
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 655 0 289 69 77 67 504 1990 45 74 1921 332
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 722 0 535 137 146 114 465 2378 54 94 1936 922
Arrive On Green 0.20 0.00 0.20 0.08 0.08 0.08 0.13 0.46 0.46 0.05 0.38 0.38
Sat Flow, veh/h 3563 0 1585 1781 1893 1487 3456 5137 116 1781 5106 1585
Grp Volume(v), veh/h 655 0 289 69 72 72 504 1318 717 74 1921 332
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1603 1728 1702 1849 1781 1702 1585
Q Serve(g_s), s 23.3 0.0 19.2 4.8 5.1 5.7 17.5 44.1 44.2 5.3 48.7 14.4
Cycle Q Clear(g_c), s 23.3 0.0 19.2 4.8 5.1 5.7 17.5 44.1 44.2 5.3 48.7 14.4
Prop In Lane 1.00 1.00 1.00 0.93 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 722 0 535 137 137 123 465 1575 856 94 1936 922
V/C Ratio(X) 0.91 0.00 0.54 0.50 0.53 0.59 1.08 0.84 0.84 0.79 0.99 0.36
Avail Cap(c_a), veh/h 808 0 573 156 156 141 465 1575 856 119 1936 922
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.6 0.0 34.9 57.6 57.7 58.0 56.2 30.6 30.6 60.9 40.2 14.4
Incr Delay (d2), s/veh 12.2 0.0 0.3 1.1 1.2 2.2 66.1 3.9 7.0 18.3 18.7 1.1
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 11.6 0.0 7.5 2.2 2.3 2.4 11.9 18.6 21.0 2.9 23.4 8.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.9 0.0 35.3 58.7 58.9 60.2 122.3 34.5 37.6 79.1 58.8 15.5
LnGrp LOS E A D E E E F C D E E B
Approach Vol, veh/h 944 213 2539 2327
Approach Delay, s/veh 54.4 59.3 52.8 53.3
Approach LOS D E D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.1 65.9 31.9 23.0 55.0 15.6
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 58.3 29.5 17.5 49.3 11.4
Max Q Clear Time (g_c+I1), s 7.3 46.2 25.3 19.5 50.7 7.7
Green Ext Time (p_c), s 0.0 3.0 1.0 0.0 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 53.5
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 246 1044 24 973 6 38 80 100
Future Volume (vph) 246 1044 24 973 6 38 80 100
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 91.0 89.0 64.1 64.1 19.2 19.2 31.0 28.5
Actuated g/C Ratio 0.70 0.68 0.49 0.49 0.15 0.15 0.24 0.22
v/c Ratio 0.69 0.47 0.13 0.62 0.11 0.22 0.31 0.84
Control Delay 25.4 11.3 37.6 42.1 46.5 33.4 40.5 50.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.4 11.3 37.6 42.1 46.5 33.4 40.5 50.4
LOS C B D D D C D D
Approach Delay 13.9 42.0 34.7 48.6
Approach LOS B D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 29.9 Intersection LOS: C
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary

CivTech SC Synchro 10 Report
03/25/2020 Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 246 1044 33 24 973 46 6 38 20 80 100 257
Future Volume (veh/h) 246 1044 33 24 973 46 6 38 20 80 100 257
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 273 1160 26 27 1081 34 7 42 13 89 111 175
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 479 2685 60 320 2255 71 86 168 52 236 128 202
Arrive On Green 0.08 0.72 0.72 1.00 1.00 1.00 0.12 0.12 0.12 0.04 0.19 0.19
Sat Flow, veh/h 1688 3740 84 448 3702 116 1036 1442 446 1688 688 1085
Grp Volume(v), veh/h 273 580 606 27 546 569 7 0 55 89 0 286
Grp Sat Flow(s),veh/h/ln 1688 1870 1954 448 1870 1948 1036 0 1888 1688 0 1773
Q Serve(g_s), s 7.5 16.5 16.5 0.3 0.0 0.0 0.9 0.0 3.4 5.0 0.0 20.3
Cycle Q Clear(g_c), s 7.5 16.5 16.5 2.6 0.0 0.0 12.2 0.0 3.4 5.0 0.0 20.3
Prop In Lane 1.00 0.04 1.00 0.06 1.00 0.24 1.00 0.61
Lane Grp Cap(c), veh/h 479 1343 1403 320 1139 1187 86 0 220 236 0 330
V/C Ratio(X) 0.57 0.43 0.43 0.08 0.48 0.48 0.08 0.00 0.25 0.38 0.00 0.87
Avail Cap(c_a), veh/h 646 1343 1403 320 1139 1187 264 0 545 236 0 634
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 0.80 0.80 0.80 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 6.9 7.5 7.5 0.0 0.0 0.0 61.6 0.0 52.2 48.2 0.0 51.4
Incr Delay (d2), s/veh 1.1 1.0 1.0 0.4 1.2 1.1 0.4 0.0 0.6 1.0 0.0 6.9
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 2.7 6.5 6.8 0.0 0.4 0.4 0.2 0.0 1.7 0.4 0.0 9.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 8.0 8.5 8.5 0.5 1.2 1.1 62.1 0.0 52.8 49.2 0.0 58.3
LnGrp LOS A A A A A A E A D D A E
Approach Vol, veh/h 1459 1142 62 375
Approach Delay, s/veh 8.4 1.1 53.9 56.1
Approach LOS A A D E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 14.1 85.2 9.0 21.7 99.3 30.7
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 9.5 4.6 7.0 14.2 18.5 22.3
Green Ext Time (p_c), s 0.7 10.1 0.0 0.2 10.9 1.8

Intersection Summary
HCM 6th Ctrl Delay 12.5
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 115 1101 2 937 0 26 0 66
Future Volume (vph) 115 1101 2 937 0 26 0 66
Turn Type Perm NA Perm NA NA Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 6 6
Detector Phase 4 4 8 8 2 6 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 32.6 32.6 32.6 32.6 23.4 23.4 23.4
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.36 0.36 0.36
v/c Ratio 0.73 0.69 0.02 0.59 0.01 0.06 0.12
Control Delay 47.3 20.5 9.5 14.7 0.0 16.3 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.3 20.5 9.5 14.7 0.0 16.3 5.5
LOS D C A B A B A
Approach Delay 23.1 14.7 8.6
Approach LOS C B A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 18.9 Intersection LOS: B
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 1101 3 2 937 12 0 0 8 26 0 66
Future Volume (veh/h) 115 1101 3 2 937 12 0 0 8 26 0 66
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 128 1223 3 2 1041 13 0 0 9 29 0 73
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 290 1556 4 242 1538 19 0 0 687 714 0 687
Arrive On Green 0.86 0.86 0.86 0.86 0.86 0.86 0.00 0.00 0.43 0.43 0.00 0.43
Sat Flow, veh/h 535 3637 9 455 3594 45 0 0 1585 1390 0 1585
Grp Volume(v), veh/h 128 598 628 2 515 539 0 0 9 29 0 73
Grp Sat Flow(s),veh/h/ln 535 1777 1869 455 1777 1862 0 0 1585 1390 0 1585
Q Serve(g_s), s 9.8 9.6 9.6 0.1 6.5 6.5 0.0 0.0 0.2 0.8 0.0 1.8
Cycle Q Clear(g_c), s 15.9 9.6 9.6 9.2 6.5 6.5 0.0 0.0 0.2 1.1 0.0 1.8
Prop In Lane 1.00 0.00 1.00 0.02 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 290 760 800 242 760 797 0 0 687 714 0 687
V/C Ratio(X) 0.44 0.79 0.79 0.01 0.68 0.68 0.00 0.00 0.01 0.04 0.00 0.11
Avail Cap(c_a), veh/h 362 998 1049 303 998 1046 0 0 687 714 0 687
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.89 0.89 0.89 1.00 1.00 1.00 0.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.7 3.4 3.4 5.3 3.1 3.1 0.0 0.0 10.5 10.8 0.0 10.9
Incr Delay (d2), s/veh 0.9 2.8 2.7 0.0 1.2 1.1 0.0 0.0 0.0 0.1 0.0 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 0.4 1.8 1.9 0.0 1.3 1.3 0.0 0.0 0.1 0.2 0.0 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.7 6.2 6.0 5.3 4.3 4.3 0.0 0.0 10.5 10.9 0.0 11.2
LnGrp LOS A A A A A A A A B B A B
Approach Vol, veh/h 1354 1056 9 102
Approach Delay, s/veh 6.2 4.3 10.5 11.2
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 32.8 32.2 32.8 32.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.2 17.9 3.8 11.2
Green Ext Time (p_c), s 0.0 9.7 0.3 7.8

Intersection Summary
HCM 6th Ctrl Delay 5.6
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1131 0 0 947 0 0
Future Vol, veh/h 1131 0 0 947 0 0
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 1257 0 0 1052 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 629
          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 *636
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - - - - *636
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) - - - -
HCM Lane V/C Ratio - - - -
HCM Control Delay (s) 0 - - -
HCM Lane LOS A - - -
HCM 95th %tile Q(veh) - - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 0 8 0 0 5
Future Vol, veh/h 0 0 8 0 0 5
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 - - - - -
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 0 0 9 0 0 6

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 15 9 0 0 9 0
          Stage 1 9 - - - - -
          Stage 2 6 - - - - -
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 1004 1073 - - 1611 -
          Stage 1 1014 - - - - -
          Stage 2 1017 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1004 1073 - - 1611 -
Mov Cap-2 Maneuver 1004 - - - - -
          Stage 1 1014 - - - - -
          Stage 2 1017 - - - - -

Approach WB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - - 1611 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) - - 0 0 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - - 0 -
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1131 4 0 943 0 3
Future Vol, veh/h 1131 4 0 943 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1257 4 0 1048 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1261 0 1783 631
          Stage 1 - - - - 1259 -
          Stage 2 - - - - 524 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 921 - *73 *636
          Stage 1 - - - - *576 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 921 - *73 *636
Mov Cap-2 Maneuver - - - - *312 -
          Stage 1 - - - - *576 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 10.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 636 - - 921 -
HCM Lane V/C Ratio 0.005 - - - -
HCM Control Delay (s) 10.7 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1130 2 5 943 0 3
Future Vol, veh/h 1130 2 5 943 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1256 2 6 1048 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1258 0 1793 629
          Stage 1 - - - - 1257 -
          Stage 2 - - - - 536 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 925 - *72 *636
          Stage 1 - - - - *579 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 925 - *72 *636
Mov Cap-2 Maneuver - - - - *310 -
          Stage 1 - - - - *575 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 10.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 636 - - 925 -
HCM Lane V/C Ratio 0.005 - - 0.006 -
HCM Control Delay (s) 10.7 - - 8.9 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 1067 34 18 877 10 50 0 29 5 0 12
Future Vol, veh/h 26 1067 34 18 877 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1186 38 20 974 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 985 0 0 1224 0 0 1790 2288 612 1671 - 493
          Stage 1 - - - - - - 1263 1263 - 1020 - -
          Stage 2 - - - - - - 527 1025 - 651 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - *952 - - *~ 51 39 *636 *63 0 *715
          Stage 1 - - - - - - *567 504 - *674 0 -
          Stage 2 - - - - - - *674 586 - *600 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - *952 - - *~ 48 37 *636 *58 - *715
Mov Cap-2 Maneuver - - - - - - *288 252 - *295 - -
          Stage 1 - - - - - - *552 490 - *656 - -
          Stage 2 - - - - - - *648 574 - *554 - -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 18.2 12.2
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 360 * 1070 - - * 952 - - 295 715
HCM Lane V/C Ratio 0.244 0.027 - - 0.021 - - 0.019 0.019
HCM Control Delay (s) 18.2 8.5 - - 8.9 - - 17.4 10.1
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 0.9 0.1 - - 0.1 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 1044 53 43 891 8 6 0 41 4 1 12
Future Vol, veh/h 3 1044 53 43 891 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 1160 59 48 990 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 999 0 0 1219 0 0 1788 2291 610 1677 2316 500
          Stage 1 - - - - - - 1196 1196 - 1091 1091 -
          Stage 2 - - - - - - 592 1095 - 586 1225 -
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 *1070 - - 879 - - *51 39 *684 *62 37 *715
          Stage 1 - - - - - - *533 490 - *584 531 -
          Stage 2 - - - - - - *674 528 - *645 468 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 879 - - *48 37 *684 *55 35 *715
Mov Cap-2 Maneuver - - - - - - *283 242 - *284 224 -
          Stage 1 - - - - - - *531 489 - *582 502 -
          Stage 2 - - - - - - *624 499 - *601 467 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 11.8 12
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 579 * 1070 - - 879 - - 284 715
HCM Lane V/C Ratio 0.09 0.003 - - 0.054 - - 0.016 0.019
HCM Control Delay (s) 11.8 8.4 - - 9.3 - - 17.9 10.1
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 - - 0.2 - - 0 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 491 42 502 41 40 304 1453 56 1845 640
Future Volume (vph) 491 42 502 41 40 304 1453 56 1845 640
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 10.0
Minimum Split (s) 15.5 15.5 12.5 13.0 13.0 12.5 27.7 10.3 30.7 15.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None Min Min None None None C-Max None
Act Effct Green (s) 24.4 24.4 45.0 7.4 7.4 20.7 70.5 7.7 55.3 85.3
Actuated g/C Ratio 0.19 0.19 0.35 0.06 0.06 0.16 0.54 0.06 0.43 0.66
v/c Ratio 0.94 0.94 0.94 0.46 0.43 0.62 0.60 0.60 0.95 0.65
Control Delay 73.0 72.3 52.6 74.6 33.9 55.6 22.0 82.1 47.2 13.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.0 72.3 52.6 74.6 33.9 55.6 22.0 82.1 47.2 13.2
LOS E E D E C E C F D B
Approach Delay 63.0 46.5 27.7 39.4
Approach LOS E D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 40.2 Intersection LOS: D
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 491 42 502 41 40 52 304 1453 43 56 1845 640
Future Volume (veh/h) 491 42 502 41 40 52 304 1453 43 56 1845 640
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 580 0 314 46 44 41 338 1614 31 62 2050 433
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 669 0 480 101 105 87 398 2407 46 79 2015 923
Arrive On Green 0.19 0.00 0.19 0.06 0.06 0.06 0.12 0.47 0.47 0.04 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1851 1522 3456 5158 99 1781 5106 1585
Grp Volume(v), veh/h 580 0 314 46 42 43 338 1065 580 62 2050 433
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1596 1728 1702 1853 1781 1702 1585
Q Serve(g_s), s 20.5 0.0 22.4 3.2 3.0 3.4 12.5 31.6 31.6 4.5 51.3 20.4
Cycle Q Clear(g_c), s 20.5 0.0 22.4 3.2 3.0 3.4 12.5 31.6 31.6 4.5 51.3 20.4
Prop In Lane 1.00 1.00 1.00 0.95 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 669 0 480 101 101 91 398 1589 865 79 2015 923
V/C Ratio(X) 0.87 0.00 0.65 0.45 0.42 0.47 0.85 0.67 0.67 0.78 1.02 0.47
Avail Cap(c_a), veh/h 671 0 481 101 101 91 651 1762 959 119 2015 923
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.2 0.0 39.4 59.3 59.2 59.4 56.4 26.9 26.9 61.5 39.3 15.6
Incr Delay (d2), s/veh 11.1 0.0 2.5 1.2 1.0 1.4 2.8 0.6 1.1 8.7 24.5 1.7
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 10.2 0.0 9.1 1.5 1.4 1.4 5.6 12.8 14.1 2.2 25.6 11.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.3 0.0 41.9 60.5 60.2 60.8 59.2 27.5 28.1 70.2 63.9 17.3
LnGrp LOS E A D E E E E C C E F B
Approach Vol, veh/h 894 131 1983 2545
Approach Delay, s/veh 55.1 60.5 33.1 56.1
Approach LOS E E C E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 11.1 66.4 29.9 20.5 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 6.5 33.6 24.4 14.5 53.3 5.4
Green Ext Time (p_c), s 0.0 2.5 0.0 0.5 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 47.8
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 271 951 22 1006 8 69 66 53
Future Volume (vph) 271 951 22 1006 8 69 66 53
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 10.0 10.0 4.0 10.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 100.6 98.6 75.1 75.1 12.5 12.5 21.4 18.9
Actuated g/C Ratio 0.77 0.76 0.58 0.58 0.10 0.10 0.16 0.15
v/c Ratio 0.68 0.41 0.09 0.59 0.12 0.53 0.40 0.72
Control Delay 18.9 6.5 32.6 41.2 55.8 61.0 52.3 38.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.9 6.5 32.6 41.2 55.8 61.0 52.3 38.3
LOS B A C D E E D D
Approach Delay 9.2 41.1 60.5 41.5
Approach LOS A D E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 27.1 Intersection LOS: C
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 271 951 32 22 1006 64 8 69 18 66 53 172
Future Volume (veh/h) 271 951 32 22 1006 64 8 69 18 66 53 172
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 301 1057 25 24 1118 49 9 77 11 73 59 135
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 503 2712 64 400 2292 100 86 125 18 151 70 161
Arrive On Green 0.07 0.76 0.76 1.00 1.00 1.00 0.08 0.08 0.08 0.03 0.14 0.14
Sat Flow, veh/h 1781 3548 84 521 3468 152 1189 1601 229 1781 506 1157
Grp Volume(v), veh/h 301 529 553 24 573 594 9 0 88 73 0 194
Grp Sat Flow(s),veh/h/ln 1781 1777 1855 521 1777 1843 1189 0 1829 1781 0 1662
Q Serve(g_s), s 6.6 13.0 13.0 0.0 0.0 0.0 1.0 0.0 6.1 4.0 0.0 14.8
Cycle Q Clear(g_c), s 6.6 13.0 13.0 0.0 0.0 0.0 7.7 0.0 6.1 4.0 0.0 14.8
Prop In Lane 1.00 0.05 1.00 0.08 1.00 0.13 1.00 0.70
Lane Grp Cap(c), veh/h 503 1358 1418 400 1174 1218 86 0 142 151 0 232
V/C Ratio(X) 0.60 0.39 0.39 0.06 0.49 0.49 0.10 0.00 0.62 0.48 0.00 0.84
Avail Cap(c_a), veh/h 743 1358 1418 400 1174 1218 245 0 387 151 0 454
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 0.73 0.73 0.73 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.0 5.1 5.1 0.0 0.0 0.0 62.2 0.0 58.1 53.6 0.0 54.5
Incr Delay (d2), s/veh 1.1 0.8 0.8 0.2 1.1 1.0 0.5 0.0 4.3 2.4 0.0 7.8
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 2.4 4.6 4.8 0.0 0.3 0.3 0.3 0.0 3.0 0.5 0.0 6.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.1 6.0 5.9 0.2 1.1 1.0 62.7 0.0 62.4 56.0 0.0 62.3
LnGrp LOS A A A A A A E A E E A E
Approach Vol, veh/h 1383 1191 97 267
Approach Delay, s/veh 6.0 1.0 62.4 60.6
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 13.5 91.9 8.0 16.6 105.4 24.6
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 8.6 2.0 6.0 9.7 15.0 16.8
Green Ext Time (p_c), s 0.8 11.1 0.0 0.4 9.5 1.0

Intersection Summary
HCM 6th Ctrl Delay 10.8
HCM 6th LOS B



Timings

CivTech SC Synchro 10 Report
03/25/2020 Page 3

Lane Group EBL EBT WBT NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 968 996 0 14 0 93
Future Volume (vph) 85 968 996 0 14 0 93
Turn Type Perm NA NA NA Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 6 6
Detector Phase 4 4 8 2 6 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 30.6 30.6 30.6 25.4 25.4 25.4
Actuated g/C Ratio 0.47 0.47 0.47 0.39 0.39 0.39
v/c Ratio 0.73 0.65 0.68 0.00 0.03 0.15
Control Delay 52.3 17.9 17.9 0.0 15.4 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.3 17.9 17.9 0.0 15.4 7.0
LOS D B B A B A
Approach Delay 20.7 17.9 8.1
Approach LOS C B A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 18.8 Intersection LOS: B
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary

CivTech SC Synchro 10 Report
03/25/2020 Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 968 1 0 996 25 0 0 2 14 0 93
Future Volume (veh/h) 85 968 1 0 996 25 0 0 2 14 0 93
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 94 1076 1 0 1107 28 0 0 2 16 0 103
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 263 1523 1 111 1481 37 0 0 703 729 0 703
Arrive On Green 0.84 0.84 0.84 0.00 0.84 0.84 0.00 0.00 0.44 0.44 0.00 0.44
Sat Flow, veh/h 496 3643 3 524 3542 90 0 0 1585 1394 0 1585
Grp Volume(v), veh/h 94 525 552 0 555 580 0 0 2 16 0 103
Grp Sat Flow(s),veh/h/ln 496 1777 1870 524 1777 1854 0 0 1585 1394 0 1585
Q Serve(g_s), s 7.7 7.7 7.7 0.0 8.9 8.9 0.0 0.0 0.0 0.4 0.0 2.5
Cycle Q Clear(g_c), s 14.9 7.7 7.7 0.0 8.9 8.9 0.0 0.0 0.0 0.8 0.0 2.5
Prop In Lane 1.00 0.00 1.00 0.05 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 263 743 782 111 743 775 0 0 703 729 0 703
V/C Ratio(X) 0.36 0.71 0.71 0.00 0.75 0.75 0.00 0.00 0.00 0.02 0.00 0.15
Avail Cap(c_a), veh/h 334 998 1050 186 998 1041 0 0 703 729 0 703
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.92 0.92 0.92 0.00 1.00 1.00 0.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 6.6 3.7 3.7 0.0 3.8 3.8 0.0 0.0 10.1 10.4 0.0 10.8
Incr Delay (d2), s/veh 0.8 1.4 1.3 0.0 2.1 2.1 0.0 0.0 0.0 0.1 0.0 0.4
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 0.3 1.5 1.6 0.0 1.8 1.8 0.0 0.0 0.0 0.1 0.0 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.3 5.1 5.0 0.0 6.0 5.9 0.0 0.0 10.1 10.5 0.0 11.2
LnGrp LOS A A A A A A A A B B A B
Approach Vol, veh/h 1171 1135 2 119
Approach Delay, s/veh 5.2 5.9 10.1 11.1
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.3 30.7 34.3 30.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.0 16.9 4.5 10.9
Green Ext Time (p_c), s 0.0 8.4 0.3 8.6

Intersection Summary
HCM 6th Ctrl Delay 5.9
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 984 0 0 1020 0 0
Future Vol, veh/h 984 0 0 1020 0 0
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 1093 0 0 1133 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 547
          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 *684
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - - - - *684
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) - - - -
HCM Lane V/C Ratio - - - -
HCM Control Delay (s) 0 - - -
HCM Lane LOS A - - -
HCM 95th %tile Q(veh) - - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 0 2 0 0 1
Future Vol, veh/h 0 0 2 0 0 1
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 - - - - -
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 0 0 2 0 0 1

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 3 2 0 0 2 0
          Stage 1 2 - - - - -
          Stage 2 1 - - - - -
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 1019 1082 - - 1620 -
          Stage 1 1021 - - - - -
          Stage 2 1022 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1019 1082 - - 1620 -
Mov Cap-2 Maneuver 1019 - - - - -
          Stage 1 1021 - - - - -
          Stage 2 1022 - - - - -

Approach WB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - - 1620 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) - - 0 0 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - - 0 -
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 985 0 0 1020 2 0
Future Vol, veh/h 985 0 0 1020 2 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1094 0 0 1133 2 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1094 0 1661 547
          Stage 1 - - - - 1094 -
          Stage 2 - - - - 567 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *1024 - *88 *684
          Stage 1 - - - - *646 -
          Stage 2 - - - - *630 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - *1024 - *88 *684
Mov Cap-2 Maneuver - - - - *331 -
          Stage 1 - - - - *646 -
          Stage 2 - - - - *630 -

Approach EB WB NB
HCM Control Delay, s 0 0 16
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 331 - - * 1024 -
HCM Lane V/C Ratio 0.007 - - - -
HCM Control Delay (s) 16 - - 0 -
HCM Lane LOS C - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 985 0 0 1019 2 3
Future Vol, veh/h 985 0 0 1019 2 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1094 0 0 1132 2 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1094 0 1660 547
          Stage 1 - - - - 1094 -
          Stage 2 - - - - 566 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - *1024 - *88 *684
          Stage 1 - - - - *646 -
          Stage 2 - - - - *630 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - *1024 - *88 *684
Mov Cap-2 Maneuver - - - - *331 -
          Stage 1 - - - - *646 -
          Stage 2 - - - - *630 -

Approach EB WB NB
HCM Control Delay, s 0 0 12.6
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 479 - - * 1024 -
HCM Lane V/C Ratio 0.012 - - - -
HCM Control Delay (s) 12.6 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 920 41 6 914 9 66 3 47 7 0 34
Future Vol, veh/h 7 920 41 6 914 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 1022 46 7 1016 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1026 0 0 1068 0 0 1583 2101 534 1564 - 513
          Stage 1 - - - - - - 1061 1061 - 1035 - -
          Stage 2 - - - - - - 522 1040 - 529 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver 1061 - - 972 - - *~ 73 51 *732 *75 0 *715
          Stage 1 - - - - - - *580 531 - *653 0 -
          Stage 2 - - - - - - *674 573 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver 1061 - - 972 - - *~ 68 50 *732 *68 - *715
Mov Cap-2 Maneuver - - - - - - *305 271 - *321 - -
          Stage 1 - - - - - - *575 527 - *648 - -
          Stage 2 - - - - - - *634 569 - *632 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.1 18.3 11.4
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 398 1061 - - 972 - - 321 715
HCM Lane V/C Ratio 0.324 0.007 - - 0.007 - - 0.024 0.053
HCM Control Delay (s) 18.3 8.4 - - 8.7 - - 16.5 10.3
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1.4 0 - - 0 - - 0.1 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 913 53 61 912 8 14 1 89 4 0 7
Future Vol, veh/h 11 913 53 61 912 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 1014 59 68 1013 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1022 0 0 1073 0 0 1711 2226 537 1686 - 511
          Stage 1 - - - - - - 1068 1068 - 1154 - -
          Stage 2 - - - - - - 643 1158 - 532 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver 1066 - - 966 - - *59 43 *732 *61 0 *715
          Stage 1 - - - - - - *571 525 - *514 0 -
          Stage 2 - - - - - - *674 480 - *691 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver 1066 - - 966 - - *55 40 *732 *49 - *715
Mov Cap-2 Maneuver - - - - - - *292 234 - *257 - -
          Stage 1 - - - - - - *565 520 - *508 - -
          Stage 2 - - - - - - *620 446 - *589 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.6 12.5 13.4
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 598 1066 - - 966 - - 257 715
HCM Lane V/C Ratio 0.193 0.011 - - 0.07 - - 0.017 0.011
HCM Control Delay (s) 12.5 8.4 - - 9 - - 19.3 10.1
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.7 0 - - 0.2 - - 0.1 0

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 532 62 449 62 69 442 1791 67 1729 525
Future Volume (vph) 532 62 449 62 69 442 1791 67 1729 525
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 13.0 13.0 7.0 7.4 7.4 7.0 10.0 5.0 10.0 13.0
Minimum Split (s) 18.5 18.5 13.0 13.0 13.0 13.0 16.7 11.0 16.0 18.5
Total Split (s) 30.0 30.0 30.0 13.0 13.0 30.0 73.0 14.0 57.0 30.0
Total Split (%) 23.1% 23.1% 23.1% 10.0% 10.0% 23.1% 56.2% 10.8% 43.8% 23.1%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 24.5 24.5 46.4 7.4 7.4 21.9 70.2 8.1 53.9 84.1
Actuated g/C Ratio 0.19 0.19 0.36 0.06 0.06 0.17 0.54 0.06 0.41 0.65
v/c Ratio 1.05 1.03 0.82 0.69 0.62 0.85 0.75 0.68 0.91 0.55
Control Delay 100.1 94.7 39.0 93.0 38.8 66.6 25.9 88.5 43.9 12.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 100.1 94.7 39.0 93.0 38.8 66.6 25.9 88.5 43.9 12.5
LOS F F D F D E C F D B
Approach Delay 72.3 54.7 33.8 38.0
Approach LOS E D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 43.1 Intersection LOS: D
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 532 62 449 62 69 80 442 1791 50 67 1729 525
Future Volume (veh/h) 532 62 449 62 69 80 442 1791 50 67 1729 525
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 640 0 277 69 77 67 491 1990 39 74 1921 316
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 671 0 550 101 108 85 548 2588 51 94 2015 924
Arrive On Green 0.19 0.00 0.19 0.06 0.06 0.06 0.16 0.50 0.50 0.05 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1893 1487 3456 5155 101 1781 5106 1585
Grp Volume(v), veh/h 640 0 277 69 72 72 491 1313 716 74 1921 316
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1603 1728 1702 1852 1781 1702 1585
Q Serve(g_s), s 23.1 0.0 18.0 4.9 5.2 5.8 18.1 40.7 40.8 5.3 47.5 13.5
Cycle Q Clear(g_c), s 23.1 0.0 18.0 4.9 5.2 5.8 18.1 40.7 40.8 5.3 47.5 13.5
Prop In Lane 1.00 1.00 1.00 0.93 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 671 0 550 101 101 91 548 1709 930 94 2015 924
V/C Ratio(X) 0.95 0.00 0.50 0.68 0.71 0.79 0.90 0.77 0.77 0.79 0.95 0.34
Avail Cap(c_a), veh/h 671 0 550 101 101 91 651 1762 959 119 2015 924
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.2 0.0 33.6 60.1 60.2 60.5 53.6 26.2 26.3 60.9 38.2 14.1
Incr Delay (d2), s/veh 23.6 0.0 0.3 14.2 17.8 34.0 12.3 1.8 3.3 18.3 11.7 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 12.5 0.0 7.0 2.6 2.8 3.2 8.8 16.6 18.5 2.9 21.6 7.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 75.7 0.0 33.9 74.3 78.1 94.5 65.9 28.1 29.6 79.1 49.9 15.1
LnGrp LOS E A C E E F E C C E D B
Approach Vol, veh/h 917 213 2520 2311
Approach Delay, s/veh 63.1 82.4 35.9 46.1
Approach LOS E F D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.1 71.0 30.0 26.1 57.0 13.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 8.7 67.3 24.5 24.5 51.3 7.4
Max Q Clear Time (g_c+I1), s 7.3 42.8 25.1 20.1 49.5 7.8
Green Ext Time (p_c), s 0.0 3.3 0.0 0.5 1.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 45.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 246 1052 25 978 6 38 82 100
Future Volume (vph) 246 1052 25 978 6 38 82 100
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 91.0 89.0 64.1 64.1 19.2 19.2 31.0 28.5
Actuated g/C Ratio 0.70 0.68 0.49 0.49 0.15 0.15 0.24 0.22
v/c Ratio 0.69 0.48 0.14 0.62 0.11 0.22 0.32 0.84
Control Delay 25.8 11.3 38.2 42.3 46.5 32.9 40.6 50.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.8 11.3 38.2 42.3 46.5 32.9 40.6 50.4
LOS C B D D D C D D
Approach Delay 14.0 42.2 34.3 48.6
Approach LOS B D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 30.0 Intersection LOS: C
Intersection Capacity Utilization 76.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 246 1052 33 25 978 47 6 38 21 82 100 257
Future Volume (veh/h) 246 1052 33 25 978 47 6 38 21 82 100 257
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 273 1169 26 28 1087 35 7 42 14 91 111 175
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 477 2686 60 317 2253 73 86 165 55 235 128 202
Arrive On Green 0.08 0.72 0.72 1.00 1.00 1.00 0.12 0.12 0.12 0.04 0.19 0.19
Sat Flow, veh/h 1688 3741 83 444 3699 119 1036 1413 471 1688 688 1085
Grp Volume(v), veh/h 273 584 611 28 550 572 7 0 56 91 0 286
Grp Sat Flow(s),veh/h/ln 1688 1870 1954 444 1870 1947 1036 0 1884 1688 0 1773
Q Serve(g_s), s 7.5 16.7 16.7 0.3 0.0 0.0 0.9 0.0 3.5 5.0 0.0 20.3
Cycle Q Clear(g_c), s 7.5 16.7 16.7 2.8 0.0 0.0 12.2 0.0 3.5 5.0 0.0 20.3
Prop In Lane 1.00 0.04 1.00 0.06 1.00 0.25 1.00 0.61
Lane Grp Cap(c), veh/h 477 1343 1403 317 1139 1186 86 0 220 235 0 330
V/C Ratio(X) 0.57 0.44 0.44 0.09 0.48 0.48 0.08 0.00 0.25 0.39 0.00 0.87
Avail Cap(c_a), veh/h 644 1343 1403 317 1139 1186 264 0 543 235 0 634
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 0.81 0.81 0.81 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 6.9 7.5 7.5 0.0 0.0 0.0 61.6 0.0 52.3 48.3 0.0 51.4
Incr Delay (d2), s/veh 1.1 1.0 1.0 0.4 1.2 1.1 0.4 0.0 0.6 1.0 0.0 6.9
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 2.7 6.6 6.9 0.0 0.4 0.4 0.2 0.0 1.7 0.5 0.0 9.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 8.0 8.6 8.5 0.5 1.2 1.1 62.1 0.0 52.9 49.4 0.0 58.3
LnGrp LOS A A A A A A E A D D A E
Approach Vol, veh/h 1468 1150 63 377
Approach Delay, s/veh 8.4 1.1 53.9 56.1
Approach LOS A A D E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 14.1 85.2 9.0 21.7 99.3 30.7
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 9.5 4.8 7.0 14.2 18.7 22.3
Green Ext Time (p_c), s 0.7 10.2 0.0 0.2 11.0 1.8

Intersection Summary
HCM 6th Ctrl Delay 12.5
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 115 1106 22 938 6 0 26 0 66
Future Volume (vph) 115 1106 22 938 6 0 26 0 66
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6 6
Detector Phase 4 4 8 8 2 2 6 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max
Act Effct Green (s) 32.7 32.7 32.7 32.7 23.3 23.3 23.3
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.36 0.36 0.36
v/c Ratio 0.72 0.69 0.20 0.59 0.03 0.06 0.12
Control Delay 46.8 20.5 12.3 14.2 6.5 16.4 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.8 20.5 12.3 14.2 6.5 16.4 5.5
LOS D C B B A B A
Approach Delay 23.0 14.1 6.5 8.6
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 18.6 Intersection LOS: B
Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 1106 8 22 938 12 6 0 11 26 0 66
Future Volume (veh/h) 115 1106 8 22 938 12 6 0 11 26 0 66
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 128 1229 9 24 1042 13 7 0 12 29 0 73
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 290 1550 11 239 1541 19 283 33 411 721 0 686
Arrive On Green 0.86 0.86 0.86 0.86 0.86 0.86 0.43 0.00 0.43 0.43 0.00 0.43
Sat Flow, veh/h 535 3616 26 450 3594 45 479 75 950 1409 0 1585
Grp Volume(v), veh/h 128 604 634 24 515 540 19 0 0 29 0 73
Grp Sat Flow(s),veh/h/ln 535 1777 1866 450 1777 1862 1503 0 0 1409 0 1585
Q Serve(g_s), s 9.8 9.8 9.8 1.7 6.4 6.4 0.0 0.0 0.0 0.1 0.0 1.8
Cycle Q Clear(g_c), s 15.8 9.8 9.8 11.0 6.4 6.4 0.4 0.0 0.0 0.6 0.0 1.8
Prop In Lane 1.00 0.01 1.00 0.02 0.37 0.63 1.00 1.00
Lane Grp Cap(c), veh/h 290 762 800 239 762 798 726 0 0 721 0 686
V/C Ratio(X) 0.44 0.79 0.79 0.10 0.68 0.68 0.03 0.00 0.00 0.04 0.00 0.11
Avail Cap(c_a), veh/h 361 998 1048 299 998 1046 726 0 0 721 0 686
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.7 3.3 3.3 5.7 3.1 3.1 10.6 0.0 0.0 10.6 0.0 11.0
Incr Delay (d2), s/veh 0.9 2.9 2.8 0.2 1.2 1.1 0.1 0.0 0.0 0.1 0.0 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 0.4 1.8 1.9 0.1 1.3 1.3 0.2 0.0 0.0 0.2 0.0 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.6 6.3 6.2 5.9 4.3 4.2 10.6 0.0 0.0 10.7 0.0 11.3
LnGrp LOS A A A A A A B A A B A B
Approach Vol, veh/h 1366 1079 19 102
Approach Delay, s/veh 6.3 4.3 10.6 11.1
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 32.8 32.2 32.8 32.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.4 17.8 3.8 13.0
Green Ext Time (p_c), s 0.0 9.8 0.3 8.0

Intersection Summary
HCM 6th Ctrl Delay 5.7
HCM 6th LOS A



HCM 6th TWSC

CivTech SC Synchro 10 Report
03/25/2020 Page 5

Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1134 5 0 968 0 12
Future Vol, veh/h 1134 5 0 968 0 12
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 1260 6 0 1076 0 13

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 633
          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 *636
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - - - - *636
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 10.8
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 636 - - -
HCM Lane V/C Ratio 0.021 - - -
HCM Control Delay (s) 10.8 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0.1 - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 5.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 9 8 0 25 5
Future Vol, veh/h 0 9 8 0 25 5
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 - - - - -
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 0 10 9 0 28 6

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 71 9 0 0 9 0
          Stage 1 9 - - - - -
          Stage 2 62 - - - - -
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 933 1073 - - 1611 -
          Stage 1 1014 - - - - -
          Stage 2 961 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 917 1073 - - 1611 -
Mov Cap-2 Maneuver 917 - - - - -
          Stage 1 997 - - - - -
          Stage 2 961 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 6.1
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1073 1611 -
HCM Lane V/C Ratio - - 0.009 0.017 -
HCM Control Delay (s) - - 8.4 7.3 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0.1 -
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1146 4 0 964 0 3
Future Vol, veh/h 1146 4 0 964 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1273 4 0 1071 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1277 0 1811 639
          Stage 1 - - - - 1275 -
          Stage 2 - - - - 536 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 900 - *70 *636
          Stage 1 - - - - *559 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 900 - *70 *636
Mov Cap-2 Maneuver - - - - *306 -
          Stage 1 - - - - *559 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 10.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 636 - - 900 -
HCM Lane V/C Ratio 0.005 - - - -
HCM Control Delay (s) 10.7 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1145 2 5 964 0 3
Future Vol, veh/h 1145 2 5 964 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1272 2 6 1071 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1274 0 1821 637
          Stage 1 - - - - 1273 -
          Stage 2 - - - - 548 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 904 - *69 *636
          Stage 1 - - - - *561 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 904 - *69 *636
Mov Cap-2 Maneuver - - - - *304 -
          Stage 1 - - - - *557 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 10.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 636 - - 904 -
HCM Lane V/C Ratio 0.005 - - 0.006 -
HCM Control Delay (s) 10.7 - - 9 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 1082 34 18 898 10 50 0 29 5 0 12
Future Vol, veh/h 26 1082 34 18 898 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1202 38 20 998 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1009 0 0 1240 0 0 1818 2328 620 1703 - 505
          Stage 1 - - - - - - 1279 1279 - 1044 - -
          Stage 2 - - - - - - 539 1049 - 659 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - 949 - - *~ 49 37 *636 *59 0 *715
          Stage 1 - - - - - - *547 491 - *641 0 -
          Stage 2 - - - - - - *674 565 - *600 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 949 - - *~ 46 35 *636 *54 - *715
Mov Cap-2 Maneuver - - - - - - *282 244 - *287 - -
          Stage 1 - - - - - - *532 477 - *624 - -
          Stage 2 - - - - - - *648 554 - *554 - -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 18.5 12.4
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 354 * 1070 - - 949 - - 287 715
HCM Lane V/C Ratio 0.248 0.027 - - 0.021 - - 0.019 0.019
HCM Control Delay (s) 18.5 8.5 - - 8.9 - - 17.8 10.1
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1 0.1 - - 0.1 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 1059 53 43 912 8 6 0 41 4 1 12
Future Vol, veh/h 3 1059 53 43 912 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 1177 59 48 1013 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1022 0 0 1236 0 0 1816 2331 618 1709 2356 511
          Stage 1 - - - - - - 1213 1213 - 1114 1114 -
          Stage 2 - - - - - - 603 1118 - 595 1242 -
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 1066 - - *952 - - *49 *36 *636 *59 35 *715
          Stage 1 - - - - - - *600 *526 - *557 513 -
          Stage 2 - - - - - - *674 *510 - *600 522 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver 1066 - - *952 - - *46 *34 *636 *53 33 *715
Mov Cap-2 Maneuver - - - - - - *300 *244 - *266 234 -
          Stage 1 - - - - - - *598 *524 - *555 487 -
          Stage 2 - - - - - - *627 *484 - *555 521 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 12.1 12.3
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 556 1066 - - * 952 - - 266 715
HCM Lane V/C Ratio 0.094 0.003 - - 0.05 - - 0.017 0.019
HCM Control Delay (s) 12.1 8.4 - - 9 - - 18.8 10.1
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 - - 0.2 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 499 42 508 41 40 313 1453 56 1845 651
Future Volume (vph) 499 42 508 41 40 313 1453 56 1845 651
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 10.0 10.0 7.0 10.0 5.0 10.0 10.0
Minimum Split (s) 15.5 15.5 12.5 15.6 15.6 12.5 27.7 10.3 30.7 15.5
Total Split (s) 33.0 33.0 26.0 16.0 16.0 26.0 66.0 15.0 55.0 33.0
Total Split (%) 25.4% 25.4% 20.0% 12.3% 12.3% 20.0% 50.8% 11.5% 42.3% 25.4%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None Min Min None None None C-Max None
Act Effct Green (s) 26.3 26.3 44.2 10.1 10.1 17.9 65.4 8.2 53.4 85.4
Actuated g/C Ratio 0.20 0.20 0.34 0.08 0.08 0.14 0.50 0.06 0.41 0.66
v/c Ratio 0.88 0.88 0.94 0.34 0.34 0.74 0.65 0.55 0.98 0.64
Control Delay 60.1 60.2 50.0 63.9 30.1 63.3 26.5 77.3 54.1 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.1 60.2 50.0 63.9 30.1 63.3 26.5 77.3 54.1 11.4
LOS E E D E C E C E D B
Approach Delay 55.2 40.6 32.9 43.7
Approach LOS E D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 42.3 Intersection LOS: D
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 499 42 508 41 40 52 313 1453 43 56 1845 651
Future Volume (veh/h) 499 42 508 41 40 52 313 1453 43 56 1845 651
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 588 0 286 46 44 36 348 1614 31 62 2050 390
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 656 0 478 137 151 110 405 2338 45 79 1936 893
Arrive On Green 0.18 0.00 0.18 0.08 0.08 0.08 0.12 0.45 0.45 0.04 0.38 0.38
Sat Flow, veh/h 3563 0 1585 1781 1957 1432 3456 5158 99 1781 5106 1585
Grp Volume(v), veh/h 588 0 286 46 39 41 348 1065 580 62 2050 390
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1613 1728 1702 1853 1781 1702 1585
Q Serve(g_s), s 21.0 0.0 20.0 3.2 2.7 3.1 12.9 32.4 32.4 4.5 49.3 18.5
Cycle Q Clear(g_c), s 21.0 0.0 20.0 3.2 2.7 3.1 12.9 32.4 32.4 4.5 49.3 18.5
Prop In Lane 1.00 1.00 1.00 0.89 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 656 0 478 137 137 124 405 1543 840 79 1936 893
V/C Ratio(X) 0.90 0.00 0.60 0.34 0.29 0.33 0.86 0.69 0.69 0.78 1.06 0.44
Avail Cap(c_a), veh/h 754 0 521 143 142 129 545 1579 859 133 1936 893
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.8 0.0 38.7 56.9 56.6 56.8 56.3 28.3 28.3 61.5 40.3 16.4
Incr Delay (d2), s/veh 11.4 0.0 1.0 0.5 0.4 0.6 8.1 1.0 1.9 6.1 38.0 1.6
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 10.4 0.0 7.9 1.5 1.2 1.3 6.1 13.3 14.7 2.2 27.1 10.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.2 0.0 39.7 57.4 57.1 57.4 64.4 29.3 30.2 67.5 78.4 18.0
LnGrp LOS E A D E E E E C C E F B
Approach Vol, veh/h 874 126 1993 2502
Approach Delay, s/veh 55.5 57.3 35.7 68.7
Approach LOS E E D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 11.1 64.6 29.4 20.7 55.0 15.6
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 9.7 60.3 27.5 20.5 49.3 10.4
Max Q Clear Time (g_c+I1), s 6.5 34.4 23.0 14.9 51.3 5.2
Green Ext Time (p_c), s 0.0 2.5 1.0 0.4 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 54.4
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 246 1052 25 978 6 38 82 100
Future Volume (vph) 246 1052 25 978 6 38 82 100
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.5 15.0 15.0 15.0 7.0 7.0 3.5 7.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 27.0 77.0 50.0 50.0 44.0 44.0 9.0 53.0
Total Split (%) 20.8% 59.2% 38.5% 38.5% 33.8% 33.8% 6.9% 40.8%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 91.0 89.0 64.1 64.1 19.2 19.2 31.0 28.5
Actuated g/C Ratio 0.70 0.68 0.49 0.49 0.15 0.15 0.24 0.22
v/c Ratio 0.69 0.48 0.14 0.62 0.11 0.22 0.32 0.84
Control Delay 25.8 11.3 39.9 43.7 46.5 32.9 40.6 50.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.8 11.3 39.9 43.7 46.5 32.9 40.6 50.4
LOS C B D D D C D D
Approach Delay 14.0 43.6 34.3 48.6
Approach LOS B D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 30.5 Intersection LOS: C
Intersection Capacity Utilization 76.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 246 1052 33 25 978 47 6 38 21 82 100 257
Future Volume (veh/h) 246 1052 33 25 978 47 6 38 21 82 100 257
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 1772 1969 1772 1772 1969 1772 1772 1969 1772 1772 1969 1772
Adj Flow Rate, veh/h 273 1169 26 28 1087 35 7 42 14 91 111 175
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 477 2686 60 317 2253 73 86 165 55 235 128 202
Arrive On Green 0.08 0.72 0.72 1.00 1.00 1.00 0.12 0.12 0.12 0.04 0.19 0.19
Sat Flow, veh/h 1688 3741 83 444 3699 119 1036 1413 471 1688 688 1085
Grp Volume(v), veh/h 273 584 611 28 550 572 7 0 56 91 0 286
Grp Sat Flow(s),veh/h/ln 1688 1870 1954 444 1870 1947 1036 0 1884 1688 0 1773
Q Serve(g_s), s 7.5 16.7 16.7 0.3 0.0 0.0 0.9 0.0 3.5 5.0 0.0 20.3
Cycle Q Clear(g_c), s 7.5 16.7 16.7 2.8 0.0 0.0 12.2 0.0 3.5 5.0 0.0 20.3
Prop In Lane 1.00 0.04 1.00 0.06 1.00 0.25 1.00 0.61
Lane Grp Cap(c), veh/h 477 1343 1403 317 1139 1186 86 0 220 235 0 330
V/C Ratio(X) 0.57 0.44 0.44 0.09 0.48 0.48 0.08 0.00 0.25 0.39 0.00 0.87
Avail Cap(c_a), veh/h 644 1343 1403 317 1139 1186 264 0 543 235 0 634
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 0.81 0.81 0.81 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 6.9 7.5 7.5 0.0 0.0 0.0 61.6 0.0 52.3 48.3 0.0 51.4
Incr Delay (d2), s/veh 1.1 1.0 1.0 0.4 1.2 1.1 0.4 0.0 0.6 1.0 0.0 6.9
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 2.7 6.6 6.9 0.0 0.4 0.4 0.2 0.0 1.7 0.5 0.0 9.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 8.0 8.6 8.5 0.5 1.2 1.1 62.1 0.0 52.9 49.4 0.0 58.3
LnGrp LOS A A A A A A E A D D A E
Approach Vol, veh/h 1468 1150 63 377
Approach Delay, s/veh 8.4 1.1 53.9 56.1
Approach LOS A A D E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 14.1 85.2 9.0 21.7 99.3 30.7
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 23.0 44.0 5.0 37.5 71.0 46.5
Max Q Clear Time (g_c+I1), s 9.5 4.8 7.0 14.2 18.7 22.3
Green Ext Time (p_c), s 0.7 10.2 0.0 0.2 11.0 1.8

Intersection Summary
HCM 6th Ctrl Delay 12.5
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 115 1106 22 938 6 0 26 0 66
Future Volume (vph) 115 1106 22 938 6 0 26 0 66
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6 6
Detector Phase 4 4 8 8 2 2 6 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max C-Max
Act Effct Green (s) 32.7 32.7 32.7 32.7 23.3 23.3 23.3
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.36 0.36 0.36
v/c Ratio 0.72 0.69 0.20 0.59 0.03 0.06 0.12
Control Delay 46.8 20.5 12.0 14.3 6.5 16.4 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.8 20.5 12.0 14.3 6.5 16.4 5.5
LOS D C B B A B A
Approach Delay 23.0 14.3 6.5 8.6
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 18.6 Intersection LOS: B
Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 115 1106 8 22 938 12 6 0 11 26 0 66
Future Volume (veh/h) 115 1106 8 22 938 12 6 0 11 26 0 66
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 128 1229 9 24 1042 13 7 0 12 29 0 73
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 290 1550 11 239 1541 19 283 33 411 721 0 686
Arrive On Green 0.86 0.86 0.86 0.86 0.86 0.86 0.43 0.00 0.43 0.43 0.00 0.43
Sat Flow, veh/h 535 3616 26 450 3594 45 479 75 950 1409 0 1585
Grp Volume(v), veh/h 128 604 634 24 515 540 19 0 0 29 0 73
Grp Sat Flow(s),veh/h/ln 535 1777 1866 450 1777 1862 1503 0 0 1409 0 1585
Q Serve(g_s), s 9.8 9.8 9.8 1.7 6.4 6.4 0.0 0.0 0.0 0.1 0.0 1.8
Cycle Q Clear(g_c), s 15.8 9.8 9.8 11.0 6.4 6.4 0.4 0.0 0.0 0.6 0.0 1.8
Prop In Lane 1.00 0.01 1.00 0.02 0.37 0.63 1.00 1.00
Lane Grp Cap(c), veh/h 290 762 800 239 762 798 726 0 0 721 0 686
V/C Ratio(X) 0.44 0.79 0.79 0.10 0.68 0.68 0.03 0.00 0.00 0.04 0.00 0.11
Avail Cap(c_a), veh/h 361 998 1048 299 998 1046 726 0 0 721 0 686
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.7 3.3 3.3 5.7 3.1 3.1 10.6 0.0 0.0 10.6 0.0 11.0
Incr Delay (d2), s/veh 0.9 2.9 2.8 0.2 1.2 1.1 0.1 0.0 0.0 0.1 0.0 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 0.4 1.8 1.9 0.1 1.3 1.3 0.2 0.0 0.0 0.2 0.0 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.6 6.3 6.2 5.9 4.3 4.2 10.6 0.0 0.0 10.7 0.0 11.3
LnGrp LOS A A A A A A B A A B A B
Approach Vol, veh/h 1366 1079 19 102
Approach Delay, s/veh 6.3 4.3 10.6 11.1
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 32.8 32.2 32.8 32.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.4 17.8 3.8 13.0
Green Ext Time (p_c), s 0.0 9.8 0.3 8.0

Intersection Summary
HCM 6th Ctrl Delay 5.7
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1134 5 0 968 0 12
Future Vol, veh/h 1134 5 0 968 0 12
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 1260 6 0 1076 0 13

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 633
          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 *636
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - - - - *636
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 10.8
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 636 - - -
HCM Lane V/C Ratio 0.021 - - -
HCM Control Delay (s) 10.8 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0.1 - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 5.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 9 8 0 25 5
Future Vol, veh/h 0 9 8 0 25 5
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 - - - - -
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 0 10 9 0 28 6

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 71 9 0 0 9 0
          Stage 1 9 - - - - -
          Stage 2 62 - - - - -
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 933 1073 - - 1611 -
          Stage 1 1014 - - - - -
          Stage 2 961 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 917 1073 - - 1611 -
Mov Cap-2 Maneuver 917 - - - - -
          Stage 1 997 - - - - -
          Stage 2 961 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 6.1
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1073 1611 -
HCM Lane V/C Ratio - - 0.009 0.017 -
HCM Control Delay (s) - - 8.4 7.3 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0.1 -
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1146 4 0 964 0 3
Future Vol, veh/h 1146 4 0 964 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1273 4 0 1071 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1277 0 1811 639
          Stage 1 - - - - 1275 -
          Stage 2 - - - - 536 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 900 - *70 *636
          Stage 1 - - - - *559 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 900 - *70 *636
Mov Cap-2 Maneuver - - - - *306 -
          Stage 1 - - - - *559 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 10.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 636 - - 900 -
HCM Lane V/C Ratio 0.005 - - - -
HCM Control Delay (s) 10.7 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1145 2 5 964 0 3
Future Vol, veh/h 1145 2 5 964 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1272 2 6 1071 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1274 0 1821 637
          Stage 1 - - - - 1273 -
          Stage 2 - - - - 548 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 904 - *69 *636
          Stage 1 - - - - *561 -
          Stage 2 - - - - *652 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 904 - *69 *636
Mov Cap-2 Maneuver - - - - *304 -
          Stage 1 - - - - *557 -
          Stage 2 - - - - *652 -

Approach EB WB NB
HCM Control Delay, s 0 0 10.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 636 - - 904 -
HCM Lane V/C Ratio 0.005 - - 0.006 -
HCM Control Delay (s) 10.7 - - 9 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 1082 34 18 898 10 50 0 29 5 0 12
Future Vol, veh/h 26 1082 34 18 898 10 50 0 29 5 0 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 29 1202 38 20 998 11 56 0 32 6 0 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1009 0 0 1240 0 0 1818 2328 620 1703 - 505
          Stage 1 - - - - - - 1279 1279 - 1044 - -
          Stage 2 - - - - - - 539 1049 - 659 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1070 - - 949 - - *~ 49 37 *636 *59 0 *715
          Stage 1 - - - - - - *547 491 - *641 0 -
          Stage 2 - - - - - - *674 565 - *600 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1070 - - 949 - - *~ 46 35 *636 *54 - *715
Mov Cap-2 Maneuver - - - - - - *282 244 - *287 - -
          Stage 1 - - - - - - *532 477 - *624 - -
          Stage 2 - - - - - - *648 554 - *554 - -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 18.5 12.4
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 354 * 1070 - - 949 - - 287 715
HCM Lane V/C Ratio 0.248 0.027 - - 0.021 - - 0.019 0.019
HCM Control Delay (s) 18.5 8.5 - - 8.9 - - 17.8 10.1
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1 0.1 - - 0.1 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 1059 53 43 912 8 6 0 41 4 1 12
Future Vol, veh/h 3 1059 53 43 912 8 6 0 41 4 1 12
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 3 1177 59 48 1013 9 7 0 46 4 1 13

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1022 0 0 1236 0 0 1816 2331 618 1709 2356 511
          Stage 1 - - - - - - 1213 1213 - 1114 1114 -
          Stage 2 - - - - - - 603 1118 - 595 1242 -
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 1066 - - *952 - - *49 *36 *636 *59 35 *715
          Stage 1 - - - - - - *600 *526 - *557 513 -
          Stage 2 - - - - - - *674 *510 - *600 522 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver 1066 - - *952 - - *46 *34 *636 *53 33 *715
Mov Cap-2 Maneuver - - - - - - *300 *244 - *266 234 -
          Stage 1 - - - - - - *598 *524 - *555 487 -
          Stage 2 - - - - - - *627 *484 - *555 521 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 12.1 12.3
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 556 1066 - - * 952 - - 266 715
HCM Lane V/C Ratio 0.094 0.003 - - 0.05 - - 0.017 0.019
HCM Control Delay (s) 12.1 8.4 - - 9 - - 18.8 10.1
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 - - 0.2 - - 0.1 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 499 42 508 41 40 313 1453 56 1845 651
Future Volume (vph) 499 42 508 41 40 313 1453 56 1845 651
Turn Type Prot NA pm+ov Prot NA Prot NA Prot NA Perm
Protected Phases 7 4 5 3 8 5 2 1 6
Permitted Phases 4 6
Detector Phase 7 4 5 3 8 5 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 7.0 10.0 10.0 7.0 10.0 5.0 10.0 10.0
Minimum Split (s) 15.5 15.5 12.5 15.6 15.6 12.5 27.7 10.3 30.7 30.7
Total Split (s) 33.0 33.0 23.0 16.0 16.0 23.0 66.0 15.0 58.0 58.0
Total Split (%) 25.4% 25.4% 17.7% 12.3% 12.3% 17.7% 50.8% 11.5% 44.6% 44.6%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.7
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 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
Total Lost Time (s) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.7
Lead/Lag Lead Lead Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None Min Min None None None C-Max C-Max
Act Effct Green (s) 25.5 25.5 44.9 10.1 12.1 17.4 64.2 8.2 52.7 52.7
Actuated g/C Ratio 0.20 0.20 0.35 0.08 0.09 0.13 0.49 0.06 0.41 0.41
v/c Ratio 0.91 0.91 0.93 0.34 0.29 0.76 0.66 0.55 1.00 0.77
Control Delay 63.7 63.7 46.9 63.9 29.1 65.5 27.1 77.3 57.3 16.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.7 63.7 46.9 63.9 29.1 65.5 27.1 77.3 57.3 16.6
LOS E E D E C E C E E B
Approach Delay 55.6 39.9 33.8 47.4
Approach LOS E D C D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 44.3 Intersection LOS: D
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 499 42 508 41 40 52 313 1453 43 56 1845 651
Future Volume (veh/h) 499 42 508 41 40 52 313 1453 43 56 1845 651
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 588 0 286 46 44 36 348 1614 31 62 2050 367
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 648 0 369 253 151 110 401 2451 47 79 2054 638
Arrive On Green 0.18 0.00 0.12 0.14 0.08 0.08 0.12 0.48 0.48 0.04 0.40 0.40
Sat Flow, veh/h 3563 0 1585 1781 1957 1432 3456 5158 99 1781 5106 1585
Grp Volume(v), veh/h 588 0 286 46 39 41 348 1065 580 62 2050 367
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1613 1728 1702 1853 1781 1702 1585
Q Serve(g_s), s 21.0 0.0 12.8 3.0 2.7 3.1 12.9 31.1 31.1 4.5 52.1 23.4
Cycle Q Clear(g_c), s 21.0 0.0 12.8 3.0 2.7 3.1 12.9 31.1 31.1 4.5 52.1 23.4
Prop In Lane 1.00 1.00 1.00 0.89 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 648 0 369 253 137 124 401 1618 880 79 2054 638
V/C Ratio(X) 0.91 0.00 0.77 0.18 0.29 0.33 0.87 0.66 0.66 0.78 1.00 0.58
Avail Cap(c_a), veh/h 754 0 519 253 142 129 465 1618 880 133 2054 638
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.1 0.0 18.5 49.1 56.6 56.8 56.5 26.1 26.1 61.5 38.8 30.2
Incr Delay (d2), s/veh 12.5 0.0 2.8 0.1 0.4 0.6 13.0 0.8 1.5 6.1 19.4 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 10.5 0.0 4.9 1.3 1.2 1.3 6.3 12.6 13.9 2.2 25.0 9.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.6 0.0 21.3 49.2 57.1 57.4 69.5 26.8 27.5 67.5 58.2 34.0
LnGrp LOS E A C D E E E C C E E C
Approach Vol, veh/h 874 126 1993 2479
Approach Delay, s/veh 50.4 54.3 34.5 54.8
Approach LOS D D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.1 67.5 24.1 20.7 20.6 58.0 29.2 15.6
Change Period (Y+Rc), s * 5.3 5.7 5.6 5.5 5.5 5.7 5.5 5.6
Max Green Setting (Gmax), s * 9.7 60.3 10.4 27.5 17.5 52.3 27.5 10.4
Max Q Clear Time (g_c+I1), s 6.5 33.1 5.0 14.8 14.9 54.1 23.0 5.1
Green Ext Time (p_c), s 0.0 2.5 0.0 0.4 0.2 0.0 0.6 0.1

Intersection Summary
HCM 6th Ctrl Delay 46.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 271 961 23 1015 8 69 68 53
Future Volume (vph) 271 961 23 1015 8 69 68 53
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 10.0 10.0 4.0 10.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 100.6 98.6 74.7 74.7 12.5 12.5 21.4 18.9
Actuated g/C Ratio 0.77 0.76 0.57 0.57 0.10 0.10 0.16 0.15
v/c Ratio 0.68 0.41 0.09 0.60 0.12 0.54 0.42 0.72
Control Delay 19.6 6.5 33.1 41.4 55.6 60.9 53.1 38.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.6 6.5 33.1 41.4 55.6 60.9 53.1 38.2
LOS B A C D E E D D
Approach Delay 9.3 41.2 60.5 41.7
Approach LOS A D E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 27.3 Intersection LOS: C
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 271 961 32 23 1015 66 8 69 20 68 53 172
Future Volume (veh/h) 271 961 32 23 1015 66 8 69 20 68 53 172
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 301 1068 25 26 1128 51 9 77 13 76 59 135
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 499 2713 64 396 2288 103 86 122 21 149 71 161
Arrive On Green 0.07 0.76 0.76 1.00 1.00 1.00 0.08 0.08 0.08 0.03 0.14 0.14
Sat Flow, veh/h 1781 3549 83 516 3463 156 1189 1560 263 1781 506 1157
Grp Volume(v), veh/h 301 535 558 26 579 600 9 0 90 76 0 194
Grp Sat Flow(s),veh/h/ln 1781 1777 1855 516 1777 1842 1189 0 1823 1781 0 1662
Q Serve(g_s), s 6.6 13.2 13.2 0.0 0.0 0.0 1.0 0.0 6.2 4.0 0.0 14.8
Cycle Q Clear(g_c), s 6.6 13.2 13.2 0.0 0.0 0.0 7.7 0.0 6.2 4.0 0.0 14.8
Prop In Lane 1.00 0.04 1.00 0.08 1.00 0.14 1.00 0.70
Lane Grp Cap(c), veh/h 499 1358 1418 396 1174 1217 86 0 142 149 0 232
V/C Ratio(X) 0.60 0.39 0.39 0.07 0.49 0.49 0.10 0.00 0.63 0.51 0.00 0.84
Avail Cap(c_a), veh/h 740 1358 1418 396 1174 1217 245 0 386 149 0 454
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 0.67 0.67 0.67 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.0 5.2 5.2 0.0 0.0 0.0 62.2 0.0 58.1 54.0 0.0 54.5
Incr Delay (d2), s/veh 1.2 0.9 0.8 0.2 1.0 1.0 0.5 0.0 4.6 2.8 0.0 7.8
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 2.4 4.6 4.8 0.0 0.3 0.3 0.3 0.0 3.1 0.6 0.0 6.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.1 6.0 6.0 0.2 1.0 1.0 62.7 0.0 62.7 56.8 0.0 62.3
LnGrp LOS A A A A A A E A E E A E
Approach Vol, veh/h 1394 1205 99 270
Approach Delay, s/veh 6.0 1.0 62.7 60.7
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 13.5 91.9 8.0 16.6 105.4 24.6
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 8.6 2.0 6.0 9.7 15.2 16.8
Green Ext Time (p_c), s 0.8 11.3 0.0 0.4 9.7 1.0

Intersection Summary
HCM 6th Ctrl Delay 10.8
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 85 975 27 998 11 0 14 0
Future Volume (vph) 85 975 27 998 11 0 14 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 30.7 30.7 30.7 30.7 25.3 25.3
Actuated g/C Ratio 0.47 0.47 0.47 0.47 0.39 0.39
v/c Ratio 0.72 0.65 0.21 0.68 0.03 0.18
Control Delay 50.5 17.9 11.8 16.8 6.6 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.5 17.9 11.8 16.8 6.6 7.8
LOS D B B B A A
Approach Delay 20.5 16.7 6.6 7.8
Approach LOS C B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 18.0 Intersection LOS: B
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 975 8 27 998 25 11 0 7 14 0 93
Future Volume (veh/h) 85 975 8 27 998 25 11 0 7 14 0 93
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 94 1083 9 30 1109 28 12 0 8 16 0 103
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 263 1514 13 276 1485 37 449 21 255 119 38 606
Arrive On Green 0.84 0.84 0.84 0.84 0.84 0.84 0.44 0.00 0.44 0.44 0.00 0.44
Sat Flow, veh/h 495 3612 30 516 3542 89 815 49 576 127 85 1369
Grp Volume(v), veh/h 94 533 559 30 556 581 20 0 0 119 0 0
Grp Sat Flow(s),veh/h/ln 495 1777 1865 516 1777 1854 1440 0 0 1582 0 0
Q Serve(g_s), s 7.7 7.9 7.9 1.5 8.8 8.8 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 15.0 7.9 7.9 8.0 8.8 8.8 0.4 0.0 0.0 2.9 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.05 0.60 0.40 0.13 0.87
Lane Grp Cap(c), veh/h 263 745 782 276 745 777 725 0 0 762 0 0
V/C Ratio(X) 0.36 0.72 0.72 0.11 0.75 0.75 0.03 0.00 0.00 0.16 0.00 0.00
Avail Cap(c_a), veh/h 333 998 1047 349 998 1041 725 0 0 762 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.5 3.7 3.7 5.0 3.8 3.8 10.2 0.0 0.0 10.9 0.0 0.0
Incr Delay (d2), s/veh 0.7 1.5 1.4 0.2 2.1 2.1 0.1 0.0 0.0 0.4 0.0 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 0.3 1.5 1.6 0.1 1.7 1.8 0.2 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.3 5.2 5.1 5.2 5.9 5.8 10.3 0.0 0.0 11.3 0.0 0.0
LnGrp LOS A A A A A A B A A B A A
Approach Vol, veh/h 1186 1167 20 119
Approach Delay, s/veh 5.3 5.8 10.3 11.3
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.1 30.9 34.1 30.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.4 17.0 4.9 10.8
Green Ext Time (p_c), s 0.0 8.5 0.5 9.1

Intersection Summary
HCM 6th Ctrl Delay 5.9
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 989 7 0 1049 0 21
Future Vol, veh/h 989 7 0 1049 0 21
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 1099 8 0 1166 0 23

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 554
          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 *684
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - - - - *684
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 10.4
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 684 - - -
HCM Lane V/C Ratio 0.034 - - -
HCM Control Delay (s) 10.4 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0.1 - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 7.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 15 2 0 34 1
Future Vol, veh/h 0 15 2 0 34 1
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 - - - - -
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 0 17 2 0 38 1

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 79 2 0 0 2 0
          Stage 1 2 - - - - -
          Stage 2 77 - - - - -
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 924 1082 - - 1620 -
          Stage 1 1021 - - - - -
          Stage 2 946 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 903 1082 - - 1620 -
Mov Cap-2 Maneuver 903 - - - - -
          Stage 1 998 - - - - -
          Stage 2 946 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 7.1
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1082 1620 -
HCM Lane V/C Ratio - - 0.015 0.023 -
HCM Control Delay (s) - - 8.4 7.3 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0.1 -
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1010 0 0 1049 2 0
Future Vol, veh/h 1010 0 0 1049 2 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1122 0 0 1166 2 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1122 0 1705 561
          Stage 1 - - - - 1122 -
          Stage 2 - - - - 583 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1001 - *82 *684
          Stage 1 - - - - *626 -
          Stage 2 - - - - *607 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1001 - *82 *684
Mov Cap-2 Maneuver - - - - *319 -
          Stage 1 - - - - *626 -
          Stage 2 - - - - *607 -

Approach EB WB NB
HCM Control Delay, s 0 0 16.4
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 319 - - 1001 -
HCM Lane V/C Ratio 0.007 - - - -
HCM Control Delay (s) 16.4 - - 0 -
HCM Lane LOS C - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1010 0 0 1048 2 3
Future Vol, veh/h 1010 0 0 1048 2 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1122 0 0 1164 2 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1122 0 1704 561
          Stage 1 - - - - 1122 -
          Stage 2 - - - - 582 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1001 - *82 *684
          Stage 1 - - - - *626 -
          Stage 2 - - - - *607 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1001 - *82 *684
Mov Cap-2 Maneuver - - - - *319 -
          Stage 1 - - - - *626 -
          Stage 2 - - - - *607 -

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 469 - - 1001 -
HCM Lane V/C Ratio 0.012 - - - -
HCM Control Delay (s) 12.8 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 945 41 6 943 9 66 3 47 7 0 34
Future Vol, veh/h 7 945 41 6 943 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 1050 46 7 1048 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1058 0 0 1096 0 0 1627 2161 548 1610 - 529
          Stage 1 - - - - - - 1089 1089 - 1067 - -
          Stage 2 - - - - - - 538 1072 - 543 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1034 - - *1024 - - *~ 68 *47 *684 *70 0 *691
          Stage 1 - - - - - - *645 *566 - *652 0 -
          Stage 2 - - - - - - *652 *571 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1034 - - *1024 - - *~ 64 *46 *684 *63 - *691
Mov Cap-2 Maneuver - - - - - - *313 *277 - *308 - -
          Stage 1 - - - - - - *640 *561 - *646 - -
          Stage 2 - - - - - - *612 *567 - *588 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.1 18.3 11.6
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 399 * 1034 - - * 1024 - - 308 691
HCM Lane V/C Ratio 0.323 0.008 - - 0.007 - - 0.025 0.055
HCM Control Delay (s) 18.3 8.5 - - 8.5 - - 17 10.5
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1.4 0 - - 0 - - 0.1 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC

CivTech SC Synchro 10 Report
03/25/2020 Page 10

Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 938 53 61 941 8 14 1 89 4 0 7
Future Vol, veh/h 11 938 53 61 941 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 1042 59 68 1046 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1055 0 0 1101 0 0 1755 2287 551 1733 - 528
          Stage 1 - - - - - - 1096 1096 - 1187 - -
          Stage 2 - - - - - - 659 1191 - 546 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1034 - - *1024 - - *54 *39 *684 *56 0 *691
          Stage 1 - - - - - - *645 *566 - *527 0 -
          Stage 2 - - - - - - *652 *485 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1034 - - *1024 - - *50 *36 *684 *45 - *691
Mov Cap-2 Maneuver - - - - - - *302 *241 - *248 - -
          Stage 1 - - - - - - *637 *559 - *521 - -
          Stage 2 - - - - - - *602 *453 - *544 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.5 12.8 13.8
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 576 * 1034 - - * 1024 - - 248 691
HCM Lane V/C Ratio 0.201 0.012 - - 0.066 - - 0.018 0.011
HCM Control Delay (s) 12.8 8.5 - - 8.8 - - 19.8 10.3
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.7 0 - - 0.2 - - 0.1 0

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 546 62 460 62 69 454 1791 67 1729 539
Future Volume (vph) 546 62 460 62 69 454 1791 67 1729 539
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 13.0 13.0 7.0 13.0 13.0 7.0 10.0 5.0 10.0 13.0
Minimum Split (s) 18.5 18.5 13.0 18.6 18.6 13.0 16.7 11.0 16.0 18.5
Total Split (s) 35.0 35.0 23.0 20.0 20.0 23.0 62.0 13.0 52.0 35.0
Total Split (%) 26.9% 26.9% 17.7% 15.4% 15.4% 17.7% 47.7% 10.0% 40.0% 26.9%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 28.6 28.6 48.3 13.1 13.1 19.7 57.9 8.3 46.3 80.6
Actuated g/C Ratio 0.22 0.22 0.37 0.10 0.10 0.15 0.45 0.06 0.36 0.62
v/c Ratio 0.91 0.91 0.77 0.39 0.41 0.97 0.91 0.65 1.06 0.56
Control Delay 62.4 63.8 24.9 61.5 28.9 87.2 40.7 85.7 79.8 9.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.4 63.8 24.9 61.5 28.9 87.2 40.7 85.7 79.8 9.9
LOS E E C E C F D F E A
Approach Delay 46.6 38.5 49.9 63.8
Approach LOS D D D E

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 54.4 Intersection LOS: D
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 546 62 460 62 69 80 454 1791 50 67 1729 539
Future Volume (veh/h) 546 62 460 62 69 80 454 1791 50 67 1729 539
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 656 0 289 69 77 67 504 1990 39 74 1921 332
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 723 0 535 178 189 149 465 2267 44 94 1819 886
Arrive On Green 0.20 0.00 0.20 0.10 0.10 0.10 0.13 0.44 0.44 0.05 0.36 0.36
Sat Flow, veh/h 3563 0 1585 1781 1893 1487 3456 5155 101 1781 5106 1585
Grp Volume(v), veh/h 656 0 289 69 72 72 504 1313 716 74 1921 332
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1603 1728 1702 1852 1781 1702 1585
Q Serve(g_s), s 23.4 0.0 19.2 4.7 4.9 5.5 17.5 45.8 45.9 5.3 46.3 15.2
Cycle Q Clear(g_c), s 23.4 0.0 19.2 4.7 4.9 5.5 17.5 45.8 45.9 5.3 46.3 15.2
Prop In Lane 1.00 1.00 1.00 0.93 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 723 0 535 178 178 160 465 1497 814 94 1819 886
V/C Ratio(X) 0.91 0.00 0.54 0.39 0.40 0.45 1.08 0.88 0.88 0.79 1.06 0.37
Avail Cap(c_a), veh/h 808 0 573 197 197 178 465 1497 814 106 1819 886
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.6 0.0 34.9 54.8 54.9 55.1 56.2 33.2 33.3 60.9 41.8 16.0
Incr Delay (d2), s/veh 12.3 0.0 0.3 0.5 0.6 0.7 66.1 6.0 10.4 25.7 37.8 1.2
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 11.6 0.0 7.5 2.2 2.2 2.3 11.9 19.8 22.6 3.1 25.5 8.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.9 0.0 35.2 55.3 55.4 55.9 122.3 39.2 43.7 86.5 79.6 17.2
LnGrp LOS E A D E E E F D D F F B
Approach Vol, veh/h 945 213 2533 2327
Approach Delay, s/veh 54.4 55.5 57.0 71.0
Approach LOS D E E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.1 62.9 31.9 23.0 52.0 18.6
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 7.7 56.3 29.5 17.5 46.3 14.4
Max Q Clear Time (g_c+I1), s 7.3 47.9 25.4 19.5 48.3 7.5
Green Ext Time (p_c), s 0.0 2.6 1.0 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 62.0
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 271 961 23 1015 8 69 68 53
Future Volume (vph) 271 961 23 1015 8 69 68 53
Turn Type pm+pt NA Perm NA Perm NA pm+pt NA
Protected Phases 1 6 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 1 6 2 2 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 15.0 15.0 15.0 10.0 10.0 4.0 10.0
Minimum Split (s) 8.0 27.0 27.0 27.0 33.5 33.5 8.0 33.5
Total Split (s) 31.0 88.0 57.0 57.0 34.0 34.0 8.0 42.0
Total Split (%) 23.8% 67.7% 43.8% 43.8% 26.2% 26.2% 6.2% 32.3%
Yellow Time (s) 3.0 4.5 4.5 4.5 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.5 1.5 1.5 2.5 2.5 1.0 2.5
Lost Time Adjust (s) 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 6.0 6.5 6.5 4.0 6.5
Lead/Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None None
Act Effct Green (s) 100.6 98.6 73.4 73.4 12.5 12.5 21.4 18.9
Actuated g/C Ratio 0.77 0.76 0.56 0.56 0.10 0.10 0.16 0.15
v/c Ratio 0.66 0.41 0.10 0.61 0.12 0.54 0.42 0.72
Control Delay 19.2 6.5 34.2 42.9 55.6 60.9 53.1 38.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.2 6.5 34.2 42.9 55.6 60.9 53.1 38.2
LOS B A C D E E D D
Approach Delay 9.2 42.7 60.5 41.7
Approach LOS A D E D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 27.9 Intersection LOS: C
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Mockingbird Ln & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 271 961 32 23 1015 66 8 69 20 68 53 172
Future Volume (veh/h) 271 961 32 23 1015 66 8 69 20 68 53 172
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 301 1068 25 26 1128 51 9 77 13 76 59 135
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 499 2713 64 396 2288 103 86 122 21 149 71 161
Arrive On Green 0.07 0.76 0.76 1.00 1.00 1.00 0.08 0.08 0.08 0.03 0.14 0.14
Sat Flow, veh/h 1781 3549 83 516 3463 156 1189 1560 263 1781 506 1157
Grp Volume(v), veh/h 301 535 558 26 579 600 9 0 90 76 0 194
Grp Sat Flow(s),veh/h/ln 1781 1777 1855 516 1777 1842 1189 0 1823 1781 0 1662
Q Serve(g_s), s 6.6 13.2 13.2 0.0 0.0 0.0 1.0 0.0 6.2 4.0 0.0 14.8
Cycle Q Clear(g_c), s 6.6 13.2 13.2 0.0 0.0 0.0 7.7 0.0 6.2 4.0 0.0 14.8
Prop In Lane 1.00 0.04 1.00 0.08 1.00 0.14 1.00 0.70
Lane Grp Cap(c), veh/h 499 1358 1418 396 1174 1217 86 0 142 149 0 232
V/C Ratio(X) 0.60 0.39 0.39 0.07 0.49 0.49 0.10 0.00 0.63 0.51 0.00 0.84
Avail Cap(c_a), veh/h 740 1358 1418 396 1174 1217 245 0 386 149 0 454
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 0.68 0.68 0.68 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 5.0 5.2 5.2 0.0 0.0 0.0 62.2 0.0 58.1 54.0 0.0 54.5
Incr Delay (d2), s/veh 1.2 0.9 0.8 0.2 1.0 1.0 0.5 0.0 4.6 2.8 0.0 7.8
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 2.4 4.6 4.8 0.0 0.3 0.3 0.3 0.0 3.1 0.6 0.0 6.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.1 6.0 6.0 0.2 1.0 1.0 62.7 0.0 62.7 56.8 0.0 62.3
LnGrp LOS A A A A A A E A E E A E
Approach Vol, veh/h 1394 1205 99 270
Approach Delay, s/veh 6.0 1.0 62.7 60.7
Approach LOS A A E E

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 13.5 91.9 8.0 16.6 105.4 24.6
Change Period (Y+Rc), s 4.0 6.0 4.0 6.5 6.0 6.5
Max Green Setting (Gmax), s 27.0 51.0 4.0 27.5 82.0 35.5
Max Q Clear Time (g_c+I1), s 8.6 2.0 6.0 9.7 15.2 16.8
Green Ext Time (p_c), s 0.8 11.3 0.0 0.4 9.7 1.0

Intersection Summary
HCM 6th Ctrl Delay 10.8
HCM 6th LOS B
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 85 975 27 998 11 0 14 0
Future Volume (vph) 85 975 27 998 11 0 14 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 41.0 41.0 41.0 41.0 24.0 24.0 24.0 24.0
Total Split (%) 63.1% 63.1% 63.1% 63.1% 36.9% 36.9% 36.9% 36.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 30.9 30.9 30.9 30.9 25.1 25.1
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.39 0.39
v/c Ratio 0.71 0.65 0.21 0.68 0.03 0.18
Control Delay 48.5 17.5 11.7 16.1 6.6 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.5 17.5 11.7 16.1 6.6 7.9
LOS D B B B A A
Approach Delay 20.0 16.0 6.6 7.9
Approach LOS B B A A

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 17.4 Intersection LOS: B
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Quail Run Rd & Lincoln Drive

HCM 6th Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 975 8 27 998 25 11 0 7 14 0 93
Future Volume (veh/h) 85 975 8 27 998 25 11 0 7 14 0 93
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 94 1083 9 30 1109 28 12 0 8 16 0 103
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 263 1514 13 276 1485 37 449 21 255 119 38 606
Arrive On Green 0.84 0.84 0.84 0.84 0.84 0.84 0.44 0.00 0.44 0.44 0.00 0.44
Sat Flow, veh/h 495 3612 30 516 3542 89 815 49 576 127 85 1369
Grp Volume(v), veh/h 94 533 559 30 556 581 20 0 0 119 0 0
Grp Sat Flow(s),veh/h/ln 495 1777 1865 516 1777 1854 1440 0 0 1582 0 0
Q Serve(g_s), s 7.7 7.9 7.9 1.5 8.8 8.8 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 15.0 7.9 7.9 8.0 8.8 8.8 0.4 0.0 0.0 2.9 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.05 0.60 0.40 0.13 0.87
Lane Grp Cap(c), veh/h 263 745 782 276 745 777 725 0 0 762 0 0
V/C Ratio(X) 0.36 0.72 0.72 0.11 0.75 0.75 0.03 0.00 0.00 0.16 0.00 0.00
Avail Cap(c_a), veh/h 333 998 1047 349 998 1041 725 0 0 762 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.91 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.5 3.7 3.7 5.0 3.8 3.8 10.2 0.0 0.0 10.9 0.0 0.0
Incr Delay (d2), s/veh 0.7 1.5 1.4 0.2 2.1 2.1 0.1 0.0 0.0 0.4 0.0 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 0.3 1.5 1.6 0.1 1.7 1.8 0.2 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.3 5.2 5.1 5.2 5.9 5.8 10.3 0.0 0.0 11.3 0.0 0.0
LnGrp LOS A A A A A A B A A B A A
Approach Vol, veh/h 1186 1167 20 119
Approach Delay, s/veh 5.3 5.8 10.3 11.3
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.1 30.9 34.1 30.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 36.5 19.5 36.5
Max Q Clear Time (g_c+I1), s 2.4 17.0 4.9 10.8
Green Ext Time (p_c), s 0.0 8.5 0.5 9.1

Intersection Summary
HCM 6th Ctrl Delay 5.9
HCM 6th LOS A
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 989 7 0 1049 0 21
Future Vol, veh/h 989 7 0 1049 0 21
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 1099 8 0 1166 0 23

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 554
          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 *684
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - - 1
Mov Cap-1 Maneuver - - - - - *684
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 10.4
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 684 - - -
HCM Lane V/C Ratio 0.034 - - -
HCM Control Delay (s) 10.4 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0.1 - - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 7.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 15 2 0 34 1
Future Vol, veh/h 0 15 2 0 34 1
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 - - - - -
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 0 17 2 0 38 1

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 79 2 0 0 2 0
          Stage 1 2 - - - - -
          Stage 2 77 - - - - -
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 924 1082 - - 1620 -
          Stage 1 1021 - - - - -
          Stage 2 946 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 903 1082 - - 1620 -
Mov Cap-2 Maneuver 903 - - - - -
          Stage 1 998 - - - - -
          Stage 2 946 - - - - -

Approach WB NB SB
HCM Control Delay, s 8.4 0 7.1
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 1082 1620 -
HCM Lane V/C Ratio - - 0.015 0.023 -
HCM Control Delay (s) - - 8.4 7.3 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0.1 -
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1010 0 0 1049 2 0
Future Vol, veh/h 1010 0 0 1049 2 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 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 1122 0 0 1166 2 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1122 0 1705 561
          Stage 1 - - - - 1122 -
          Stage 2 - - - - 583 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1001 - *82 *684
          Stage 1 - - - - *626 -
          Stage 2 - - - - *607 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1001 - *82 *684
Mov Cap-2 Maneuver - - - - *319 -
          Stage 1 - - - - *626 -
          Stage 2 - - - - *607 -

Approach EB WB NB
HCM Control Delay, s 0 0 16.4
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 319 - - 1001 -
HCM Lane V/C Ratio 0.007 - - - -
HCM Control Delay (s) 16.4 - - 0 -
HCM Lane LOS C - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1010 0 0 1048 2 3
Future Vol, veh/h 1010 0 0 1048 2 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 25 - 0 -
Veh in Median Storage, # 0 - - 0 1 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1122 0 0 1164 2 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1122 0 1704 561
          Stage 1 - - - - 1122 -
          Stage 2 - - - - 582 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1001 - *82 *684
          Stage 1 - - - - *626 -
          Stage 2 - - - - *607 -
Platoon blocked, % - - 1 - 1
Mov Cap-1 Maneuver - - 1001 - *82 *684
Mov Cap-2 Maneuver - - - - *319 -
          Stage 1 - - - - *626 -
          Stage 2 - - - - *607 -

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 469 - - 1001 -
HCM Lane V/C Ratio 0.012 - - - -
HCM Control Delay (s) 12.8 - - 0 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0 - - 0 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 945 41 6 943 9 66 3 47 7 0 34
Future Vol, veh/h 7 945 41 6 943 9 66 3 47 7 0 34
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 8 1050 46 7 1048 10 73 3 52 8 0 38

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1058 0 0 1096 0 0 1627 2161 548 1610 - 529
          Stage 1 - - - - - - 1089 1089 - 1067 - -
          Stage 2 - - - - - - 538 1072 - 543 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1034 - - *1024 - - *~ 68 *47 *684 *70 0 *691
          Stage 1 - - - - - - *645 *566 - *652 0 -
          Stage 2 - - - - - - *652 *571 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1034 - - *1024 - - *~ 64 *46 *684 *63 - *691
Mov Cap-2 Maneuver - - - - - - *313 *277 - *308 - -
          Stage 1 - - - - - - *640 *561 - *646 - -
          Stage 2 - - - - - - *612 *567 - *588 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.1 18.3 11.6
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 399 * 1034 - - * 1024 - - 308 691
HCM Lane V/C Ratio 0.323 0.008 - - 0.007 - - 0.025 0.055
HCM Control Delay (s) 18.3 8.5 - - 8.5 - - 17 10.5
HCM Lane LOS C A - - A - - C B
HCM 95th %tile Q(veh) 1.4 0 - - 0 - - 0.1 0.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 6th TWSC

CivTech SC Synchro 10 Report
03/25/2020 Page 10

Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 938 53 61 941 8 14 1 89 4 0 7
Future Vol, veh/h 11 938 53 61 941 8 14 1 89 4 0 7
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 25 - - 25 - - - - - 0 - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
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 12 1042 59 68 1046 9 16 1 99 4 0 8

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1055 0 0 1101 0 0 1755 2287 551 1733 - 528
          Stage 1 - - - - - - 1096 1096 - 1187 - -
          Stage 2 - - - - - - 659 1191 - 546 - -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 - 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 - -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 - -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 - 3.32
Pot Cap-1 Maneuver *1034 - - *1024 - - *54 *39 *684 *56 0 *691
          Stage 1 - - - - - - *645 *566 - *527 0 -
          Stage 2 - - - - - - *652 *485 - *645 0 -
Platoon blocked, % 1 - - 1 - - 1 1
Mov Cap-1 Maneuver *1034 - - *1024 - - *50 *36 *684 *45 - *691
Mov Cap-2 Maneuver - - - - - - *302 *241 - *248 - -
          Stage 1 - - - - - - *637 *559 - *521 - -
          Stage 2 - - - - - - *602 *453 - *544 - -

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.5 12.8 13.8
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 576 * 1034 - - * 1024 - - 248 691
HCM Lane V/C Ratio 0.201 0.012 - - 0.066 - - 0.018 0.011
HCM Control Delay (s) 12.8 8.5 - - 8.8 - - 19.8 10.3
HCM Lane LOS B A - - A - - C B
HCM 95th %tile Q(veh) 0.7 0 - - 0.2 - - 0.1 0

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Timings
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 546 62 460 62 69 454 1791 67 1729 539
Future Volume (vph) 546 62 460 62 69 454 1791 67 1729 539
Turn Type Split NA pm+ov Split NA Prot NA Prot NA pm+ov
Protected Phases 4 4 5 8 8 5 2 1 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 8 8 5 2 1 6 4
Switch Phase
Minimum Initial (s) 13.0 13.0 7.0 9.4 9.4 7.0 10.0 5.0 10.0 13.0
Minimum Split (s) 18.5 18.5 13.0 15.0 15.0 13.0 16.7 11.0 16.0 18.5
Total Split (s) 35.0 35.0 24.0 15.0 15.0 24.0 67.0 13.0 56.0 35.0
Total Split (%) 26.9% 26.9% 18.5% 11.5% 11.5% 18.5% 51.5% 10.0% 43.1% 26.9%
Yellow Time (s) 4.0 4.0 4.0 3.6 3.6 4.0 4.7 3.3 4.7 4.0
All-Red Time (s) 1.5 1.5 1.5 2.0 2.0 1.5 1.0 2.0 1.0 1.5
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) 5.5 5.5 5.5 5.6 5.6 5.5 5.7 5.3 5.7 5.5
Lead/Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None None C-Max None
Act Effct Green (s) 28.6 28.6 48.0 9.4 9.4 19.4 62.5 7.4 50.3 84.6
Actuated g/C Ratio 0.22 0.22 0.37 0.07 0.07 0.15 0.48 0.06 0.39 0.65
v/c Ratio 0.91 0.91 0.81 0.54 0.52 0.98 0.84 0.74 0.98 0.56
Control Delay 62.3 63.7 33.0 74.6 33.7 91.0 33.6 99.2 54.8 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.3 63.7 33.0 74.6 33.7 91.0 33.6 99.2 54.8 11.8
LOS E E C E C F C F D B
Approach Delay 50.1 45.7 44.9 46.2
Approach LOS D D D D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 6:SBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 46.4 Intersection LOS: D
Intersection Capacity Utilization 89.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Scottsdale Rd & Lincoln Dr

HCM 6th Signalized Intersection Summary

CivTech SC Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 546 62 460 62 69 80 454 1791 50 67 1729 539
Future Volume (veh/h) 546 62 460 62 69 80 454 1791 50 67 1729 539
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 656 0 289 69 77 67 504 1990 39 74 1921 332
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 723 0 547 129 137 107 492 2465 48 94 1976 935
Arrive On Green 0.20 0.00 0.20 0.07 0.07 0.07 0.14 0.48 0.48 0.05 0.39 0.39
Sat Flow, veh/h 3563 0 1585 1781 1893 1487 3456 5155 101 1781 5106 1585
Grp Volume(v), veh/h 656 0 289 69 72 72 504 1313 716 74 1921 332
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 1777 1603 1728 1702 1852 1781 1702 1585
Q Serve(g_s), s 23.4 0.0 19.0 4.9 5.1 5.7 18.5 42.6 42.7 5.3 48.1 14.1
Cycle Q Clear(g_c), s 23.4 0.0 19.0 4.9 5.1 5.7 18.5 42.6 42.7 5.3 48.1 14.1
Prop In Lane 1.00 1.00 1.00 0.93 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 723 0 547 129 128 116 492 1628 886 94 1976 935
V/C Ratio(X) 0.91 0.00 0.53 0.54 0.56 0.62 1.02 0.81 0.81 0.79 0.97 0.36
Avail Cap(c_a), veh/h 808 0 585 129 128 116 492 1628 886 106 1976 935
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.6 0.0 34.1 58.2 58.3 58.6 55.7 28.8 28.8 60.9 39.2 13.8
Incr Delay (d2), s/veh 12.3 0.0 0.3 2.3 3.3 7.6 47.1 2.9 5.2 25.7 14.7 1.1
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 11.6 0.0 7.4 2.3 2.4 2.6 11.3 17.7 19.9 3.1 22.4 8.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.9 0.0 34.4 60.5 61.6 66.2 102.8 31.7 34.1 86.5 53.9 14.9
LnGrp LOS E A C E E E F C C F D B
Approach Vol, veh/h 945 213 2533 2327
Approach Delay, s/veh 54.2 62.8 46.5 49.3
Approach LOS D E D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.1 67.9 31.9 24.0 56.0 15.0
Change Period (Y+Rc), s * 5.3 5.7 5.5 5.5 5.7 5.6
Max Green Setting (Gmax), s * 7.7 61.3 29.5 18.5 50.3 9.4
Max Q Clear Time (g_c+I1), s 7.3 44.7 25.4 20.5 50.1 7.7
Green Ext Time (p_c), s 0.0 3.2 1.0 0.0 0.1 0.1

Intersection Summary
HCM 6th Ctrl Delay 49.4
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Appendix I

Smoke Tree Scenario 1
Signalized Intersection

2026
Length (ft) % Vehicles Veh. Type

Average Vehicle Length (ft): 25 25 100% Passenger Cycles: 2 2
Intersection Cycle Length (sec): 130 75 0% Truck 1.5
Equation Used:  storage length = 2 x (vehicles/hour)/(cycles/hour) x average vehicle length

Intersection Approach AM Peak 
(veh/hr)

Midday 
Peak 

PM Peak 
(veh/hr)

Max vehs per 
2 cycles

Max trucks 
per 2 cycles

Storage 
Length 

NB Left 6 0 8 1 0 25'
SB Left 82 0 69 6 0 150'
EB Left 246 0 271 20 0 500'
WB Left 25 0 23 2 0 50'
EB Left 115 0 85 9 0 225'
WB Left 6 0 5 1 0 25'
NB Left 313 0 454 33 0 825'
SB Left 56 0 67 5 0 125'
EB Left 499 0 545 40 0 1000'

NB Right 43 0 50 4 0 100'
SB Right 651 0 539 48 0 1200'
EB Right 508 0 460 37 0 925'

Scottsdale Rd & Lincoln Dr

Mockingbird Lane & Lincoln Dr

Quail Run Rd & Lincoln Dr



Queue Length Analysis

       

        Page 2

March 2020

Appendix I

Smoke Tree Scenario 1
Unsignalized Intersection

2026
Length (ft) % Vehicles Veh. Type

Average Vehicle Length (ft): 25 25 100% Passenger
75 0% Truck

Equation Used:  storage length = 2 x (vehicles/hour)/(30 cycles/hour) x average vehicle length

Intersection Approach AM Peak 
(veh/hr)

Midday 
Peak 

PM Peak 
(veh/hr)

Veh per 2 
minutes

Trucks per 
2 minutes

Storage 
Length 

WB Left 21 0 21 1 0 25'
EB Right 12 0 9 1 0 25'

Smoke Tree Drwy A & Lincoln Dr
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Appendix I

Smoke Tree Scenario 2
Signalized Intersection

2026
Length (ft) % Vehicles Veh. Type

Average Vehicle Length (ft): 25 25 100% Passenger Cycles: 2 2
Intersection Cycle Length (sec): 130 75 0% Truck 1.5
Equation Used:  storage length = 2 x (vehicles/hour)/(cycles/hour) x average vehicle length

Intersection Approach AM Peak 
(veh/hr)

Midday 
Peak 

PM Peak 
(veh/hr)

Max vehs per 
2 cycles

Max trucks 
per 2 cycles

Storage 
Length 

NB Left 6 0 8 1 0 25'
SB Left 82 0 68 6 0 150'
EB Left 246 0 271 20 0 500'
WB Left 25 0 23 2 0 50'
EB Left 115 0 85 9 0 225'
WB Left 22 0 27 2 0 50'
NB Left 313 0 454 33 0 825'
SB Left 56 0 67 5 0 125'
EB Left 499 0 546 40 0 1000'
WB Left 41 0 62 5 0 125'
SB Right 651 0 539 48 0 1200'
EB Right 508 0 460 37 0 925'

Scottsdale Rd & Lincoln Dr

Mockingbird Lane & Lincoln Dr

Quail Run Rd & Lincoln Dr



Queue Length Analysis
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Appendix I

Smoke Tree Scenario 2
Unsignalized Intersection

2026
Length (ft) % Vehicles Veh. Type

Average Vehicle Length (ft): 25 25 100% Passenger
75 0% Truck

Equation Used:  storage length = 2 x (vehicles/hour)/(30 cycles/hour) x average vehicle length

Intersection Approach AM Peak 
(veh/hr)

Midday 
Peak 

PM Peak 
(veh/hr)

Veh per 2 
minutes

Trucks per 
2 minutes

Storage 
Length 

EB Right 5 0 7 1 0 25'Smoke Tree Drwy A & Lincoln Dr



Smoke Tree Resort 1: Mockingbird Ln & Lincoln Drive

Total 2026 AM Mitigated Queues

03/26/2020 Synchro 10 Report
CivTech SC Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 273 1205 28 1139 7 65 91 397
v/c Ratio 0.69 0.47 0.14 0.62 0.11 0.22 0.32 0.84
Control Delay 25.8 11.3 40.7 44.0 46.5 32.9 40.6 50.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.8 11.3 40.7 44.0 46.5 32.9 40.6 50.4
Queue Length 50th (ft) 98 227 17 500 5 33 62 240
Queue Length 95th (ft) 211 359 m44 #625 19 69 98 325
Internal Link Dist (ft) 105 1255 475 337
Turn Bay Length (ft) 150 95 80 135
Base Capacity (vph) 437 2538 203 1826 120 550 285 696
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 0.62 0.47 0.14 0.62 0.06 0.12 0.32 0.57

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.



Smoke Tree Resort 2: Quail Run Rd & Lincoln Drive

Total 2026 AM Mitigated Queues

03/26/2020 Synchro 10 Report
CivTech SC Page 2

Lane Group EBL EBT WBL WBT NBT SBT SBR
Lane Group Flow (vph) 128 1238 7 1059 15 29 73
v/c Ratio 0.73 0.69 0.06 0.59 0.03 0.06 0.12
Control Delay 47.4 20.5 8.3 14.3 5.4 16.3 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.4 20.5 8.3 14.3 5.4 16.3 5.5
Queue Length 50th (ft) 60 295 2 270 0 8 0
Queue Length 95th (ft) #168 511 m3 m287 9 25 25
Internal Link Dist (ft) 1255 269 287 291
Turn Bay Length (ft) 25 25 300
Base Capacity (vph) 196 1986 135 1984 595 498 613
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.62 0.05 0.53 0.03 0.06 0.12

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.



Smoke Tree Resort 9: Scottsdale Rd & Lincoln Dr

Total 2026 AM Mitigated Queues

03/26/2020 Synchro 10 Report
CivTech SC Page 3

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 299 302 564 46 102 348 1662 62 2050 723
v/c Ratio 0.91 0.91 0.99 0.34 0.29 0.89 0.66 0.58 0.95 0.75
Control Delay 62.1 62.1 59.3 63.9 29.1 81.7 26.7 81.0 46.6 14.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.1 62.1 59.3 63.9 29.1 81.7 26.7 81.0 46.6 14.0
Queue Length 50th (ft) 228 231 406 37 18 151 392 51 600 148
Queue Length 95th (ft) #405 #407 #488 79 48 #240 449 100 #716 319
Internal Link Dist (ft) 389 130 477 335
Turn Bay Length (ft) 175 90 275 185
Base Capacity (vph) 355 332 571 141 358 391 2518 120 2163 966
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 0.84 0.91 0.99 0.33 0.28 0.89 0.66 0.52 0.95 0.75

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Total 2026 PM Mitigated Smoke Tree Resort

1: Mockingbird Ln & Lincoln Drive Queues

CivTech Synchro 10 Report
03/26/2020 Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 301 1104 26 1201 9 99 77 250
v/c Ratio 0.66 0.41 0.10 0.61 0.12 0.54 0.42 0.72
Control Delay 19.2 6.5 35.3 43.8 55.6 60.9 53.3 38.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.2 6.5 35.3 43.8 55.6 60.9 53.3 38.2
Queue Length 50th (ft) 80 153 16 544 7 73 57 102
Queue Length 95th (ft) 186 224 m36 633 25 128 100 189
Internal Link Dist (ft) 105 1255 475 337
Turn Bay Length (ft) 150 95 80 135
Base Capacity (vph) 528 2671 271 1983 159 388 182 539
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 0.57 0.41 0.10 0.61 0.06 0.26 0.42 0.46

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Total 2026 PM Mitigated Smoke Tree Resort

2: Quail Run Rd & Lincoln Drive Queues

CivTech Synchro 10 Report
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Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 94 1094 6 1142 14 119
v/c Ratio 0.70 0.64 0.04 0.67 0.02 0.18
Control Delay 46.6 17.4 7.2 15.8 5.3 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.6 17.4 7.2 15.8 5.3 7.7
Queue Length 50th (ft) 41 240 2 332 0 9
Queue Length 95th (ft) 113 293 m3 m318 8 45
Internal Link Dist (ft) 1255 269 107 291
Turn Bay Length (ft) 25 25
Base Capacity (vph) 160 2040 178 2036 621 661
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.54 0.03 0.56 0.02 0.18

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Total 2026 PM Mitigated Smoke Tree Resort

9: Scottsdale Rd & Lincoln Dr Queues

CivTech Synchro 10 Report
03/26/2020 Page 3

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 333 342 511 69 166 504 2046 74 1921 599
v/c Ratio 0.90 0.91 0.81 0.48 0.48 0.99 0.84 0.65 1.00 0.56
Control Delay 61.7 63.5 30.2 68.8 31.7 92.2 34.3 84.6 59.9 10.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.7 63.5 30.2 68.8 31.7 92.2 34.3 84.6 59.9 10.7
Queue Length 50th (ft) 268 281 327 57 32 ~224 572 61 586 177
Queue Length 95th (ft) #447 #462 #474 107 69 #358 645 #129 #709 271
Internal Link Dist (ft) 389 130 477 335
Turn Bay Length (ft) 175 90 275 185
Base Capacity (vph) 381 386 630 155 366 510 2443 123 1928 1089
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 0.87 0.89 0.81 0.45 0.45 0.99 0.84 0.60 1.00 0.55

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.



Total 2026 AM Scenario 2 Mitigated Smoke Tree Resort

1: Mockingbird Ln & Lincoln Drive Queues

CivTech SC Synchro 10 Report
03/26/2020 Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 273 1206 28 1139 7 65 91 397
v/c Ratio 0.69 0.48 0.14 0.62 0.11 0.22 0.32 0.84
Control Delay 25.8 11.3 39.9 43.7 46.5 32.9 40.6 50.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.8 11.3 39.9 43.7 46.5 32.9 40.6 50.4
Queue Length 50th (ft) 98 227 17 494 5 33 62 240
Queue Length 95th (ft) 211 360 m44 #624 19 69 98 325
Internal Link Dist (ft) 105 1255 475 337
Turn Bay Length (ft) 150 95 80 135
Base Capacity (vph) 437 2538 202 1826 120 550 285 696
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 0.62 0.48 0.14 0.62 0.06 0.12 0.32 0.57

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.



Total 2026 AM Scenario 2 Mitigated Smoke Tree Resort

2: Quail Run Rd & Lincoln Drive Queues

CivTech SC Synchro 10 Report
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Lane Group EBL EBT WBL WBT NBT SBT SBR
Lane Group Flow (vph) 128 1238 24 1055 19 29 73
v/c Ratio 0.72 0.69 0.20 0.59 0.03 0.06 0.12
Control Delay 46.8 20.5 12.0 14.3 6.5 16.4 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.8 20.5 12.0 14.3 6.5 16.4 5.5
Queue Length 50th (ft) 60 296 9 257 0 8 0
Queue Length 95th (ft) #167 511 m12 270 11 25 25
Internal Link Dist (ft) 1255 269 287 291
Turn Bay Length (ft) 25 25 300
Base Capacity (vph) 197 1986 135 1984 593 496 613
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.62 0.18 0.53 0.03 0.06 0.12

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.



Total 2026 AM Scenario 2 Mitigated Smoke Tree Resort

9: Scottsdale Rd & Lincoln Dr Queues

CivTech SC Synchro 10 Report
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 299 302 564 46 102 348 1662 62 2050 723
v/c Ratio 0.91 0.91 0.93 0.34 0.29 0.76 0.66 0.55 1.00 0.77
Control Delay 63.7 63.7 46.9 63.9 29.1 65.5 27.1 77.3 57.3 16.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.7 63.7 46.9 63.9 29.1 65.5 27.1 77.3 57.3 16.6
Queue Length 50th (ft) 208 210 406 37 18 146 392 51 ~628 175
Queue Length 95th (ft) #406 #409 #612 79 48 201 457 100 #753 358
Internal Link Dist (ft) 389 130 477 335
Turn Bay Length (ft) 175 90 275 185
Base Capacity (vph) 355 332 607 141 358 468 2502 133 2060 933
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 0.84 0.91 0.93 0.33 0.28 0.74 0.66 0.47 1.00 0.77

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.



Total 2026 PM Scenario 2 Mitigated Smoke Tree Resort

1: Mockingbird Ln & Lincoln Drive Queues

CivTech SC Synchro 10 Report
03/26/2020 Page 1

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 301 1104 26 1201 9 99 76 250
v/c Ratio 0.66 0.41 0.10 0.61 0.12 0.54 0.42 0.72
Control Delay 19.2 6.5 34.2 42.9 55.6 60.9 53.1 38.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.2 6.5 34.2 42.9 55.6 60.9 53.1 38.2
Queue Length 50th (ft) 80 153 16 542 7 73 56 102
Queue Length 95th (ft) 186 224 m34 633 25 128 99 189
Internal Link Dist (ft) 105 1255 475 337
Turn Bay Length (ft) 150 95 80 135
Base Capacity (vph) 528 2671 271 1983 159 388 182 539
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 0.57 0.41 0.10 0.61 0.06 0.26 0.42 0.46

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Total 2026 PM Scenario 2 Mitigated Smoke Tree Resort

2: Quail Run Rd & Lincoln Drive Queues

CivTech SC Synchro 10 Report
03/26/2020 Page 2

Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 94 1092 30 1137 20 119
v/c Ratio 0.71 0.65 0.21 0.68 0.03 0.18
Control Delay 48.5 17.5 11.7 16.1 6.6 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.5 17.5 11.7 16.1 6.6 7.9
Queue Length 50th (ft) 40 234 12 326 0 10
Queue Length 95th (ft) #123 299 m19 m322 12 45
Internal Link Dist (ft) 1255 269 107 291
Turn Bay Length (ft) 25 25
Base Capacity (vph) 156 1986 171 1982 616 667
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.55 0.18 0.57 0.03 0.18

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.



Total 2026 PM Scenario 2 Mitigated Smoke Tree Resort

9: Scottsdale Rd & Lincoln Dr Queues

CivTech SC Synchro 10 Report
03/26/2020 Page 3

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 334 342 511 69 166 504 2046 74 1921 599
v/c Ratio 0.91 0.91 0.81 0.54 0.52 0.98 0.84 0.74 0.98 0.56
Control Delay 62.3 63.7 33.0 74.6 33.7 91.0 33.6 99.2 54.8 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.3 63.7 33.0 74.6 33.7 91.0 33.6 99.2 54.8 11.8
Queue Length 50th (ft) 275 283 346 57 33 ~234 546 62 578 199
Queue Length 95th (ft) #450 #464 #479 109 71 #346 616 #141 #696 295
Internal Link Dist (ft) 389 130 477 335
Turn Bay Length (ft) 175 90 275 185
Base Capacity (vph) 381 386 628 127 317 512 2438 104 1967 1081
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 0.88 0.89 0.81 0.54 0.52 0.98 0.84 0.71 0.98 0.55

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.
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SIGHT DISTANCE ANALYSIS 

 



 
 

Smoke Tree TIA Sight Distance Analysis Smoke Tree TIA Sight Distance Analysis
Location: Access A & Lincoln Dr (Scenario 1) Location: Access A & Lincoln Dr (Scenario 1)

Assumptions and/or Givens Intersection Sight Distances
Elements of Design from AASHTO 6th Edition AASHTO Ref AASHTO Ref

Driver Eye Height Case B─Intersections with Stop Control on the Minor Road §9.5.3, p 9-36

Passenger Vehicle 3.50 ft §3.2.6, p 3-14

Truck 7.60 ft §3.2.6, p 3-14 Case B1─Left Turn from the Minor Road §9.5.3, p 9-36

Object Height

Stopping Sight Distance 2.00 ft §3.2.6, p 3-14 Design Vehicle Time Gap (tg)

Passing Sight Distance 3.50 ft §3.2.6, p 3-14    Passenger Car 7.5 sec Tbl 9-5, p 9-37

Vehicle Height 4.25 ft §3.2.6, p 3-14    Single-Unit Tuck 9.5 sec Tbl 9-5, p 9-37

Driver Eye Location    Combination Truck 11.5 sec Tbl 9-5, p 9-37

From Edge of Major Rd Traveled Way 14.50 ft 9.5.3, B1

Deceleration Rate (a) Time gap adjustments

Passenger Vehicle 11.20 ft/sec
2 §3.2.2, p 3-3    Add'l lanes to cross (1st is assumed)

Truck N/A ft      Passenger Car 0.5 sec See Notes

Brake reaction time (t) 2.50 sec §3.2.2, p 3-4      Trucks 0.7 sec below

   Minor Approach Upgrade (Per each 1%>3%) 0.2 sec Tbl 9-5, p 9-37

Site Specific Data (Bike & turn lanes are outside traveled way and are not considered)
Major Street Design Speed (Vmajor) 40 MPH    Site data

Grades - Approaching Minor Street from: (─ = approaching downhill) Major Road Lanes on Left Approach 0.0 §9.5.3, p 9-37

Left (GL) % Minor Road Approach Upgrade, if >3% 0 % §9.5.3, p 9-37

Right (GR) %

Approach Grade Adjustment Factor Left 1.0 Tbl 9-4, p 9-35

Right 1.0    Time Gap based on site data

Major Road Through Lanes on Each Approach (Use 1 for RI/RO[/LI] only) Design Vehicle Gap+Adj for Approach Grade>3%+Adjs for Add'l Lanes & Median
Median Width (in "Lane Equivalents") (Use 0 for RI/RO[/LI] only)    Passenger Car 7.0 sec

Minor Road Approach Upgrade, if >3% %    Single-Unit Tuck 8.8 sec

Minor Road Access (check restricted)    Combination Truck 10.8 sec

LI LO/Th RO

   ISD to left & right along Major Road  ISD=1.47Vmajortg  (ft) Eq 9-1, p 9-37

Stopping Sight Distance = Brake Reaction Distance + Braking Distance
Neglecting Effect of Grade  V

2 Eq 3-2, p 3-4 ISD to Left

 a and Right

   Passenger Car calculated  ISD= 411.6 ft

Calculated  d= 300.6 ft design  ISD= 415 ft

Design  d= 305 ft

   Single-Unit Tuck calculated  ISD= 517.4 ft

With Effect of Grade V
2 Eq 3-3, p 3-5 design  ISD= 520 ft

a

32.2    Combination Truck calculated  ISD= 635.0 ft

design  ISD= 635 ft

Calculated  d= 300.3 ft - left

305 ft - right

Design  d= 300.3 ft - left

305 ft - right

   SSD's do not consider design for truck operations, since better visibility is 

considered to offset longer braking distance. §3.2.2, p 3-6
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Smoke Tree TIA Sight Distance Analysis Smoke Tree TIA Sight Distance Analysis
Location: Access A & Lincoln Dr (Scenario 1) Location: Access A & Lincoln Dr (Scenario 1)

Intersection Sight Distances (cont'd) Intersection Sight Distances (cont'd)
AASHTO Ref AASHTO Ref

Case B2─Right Turn from the Minor Road §9.5.3, p 9-40 Case F─Left Turns from the Major Road §9.5.3, p 9-51

&

Case B3─Crossing Maneuver from the Minor Road §9.5.3, p 9-43 Design Vehicle Time Gap (tg)

   Passenger Car 5.5 sec bl 9-13, p 9-51

Design Vehicle Time Gap (tg)    Single-Unit Tuck 6.5 sec bl 9-13, p 9-51

   Passenger Car 6.5 sec Tbl 9-7, p 9-40    Combination Truck 7.5 sec bl 9-13, p 9-51

   Single-Unit Tuck 8.5 sec Tbl 9-7, p 9-40

   Combination Truck 10.5 sec Tbl 9-7, p 9-40 Time gap adjustments

   Add'l lanes to cross (1 assumed)

Time gap adjustments - Case B-3 Only*      Passenger Car 0.5 sec See Notes to

   Add'l lanes to cross (1st is assumed)      Trucks 0.7 sec bl 9-13, p 9-51

     Passenger Car 0.5 sec See Notes

     Trucks 0.7 sec below    Site data

   Minor Approach Upgrade (Per each 1%>3%) 0.1 sec Tbl 9-7, p 9-40 Opposing Lanes (adj'd for x-wide median) -1.0

   Site data    Time Gap based on site data

Major Road Lanes on Left Approach 0.0 §9.5.3, p 9-40 Design Vehicle Gap+Adj for Add'l Opposing Lanes
Minor Road Approach Upgrade, if >3% 0 % §9.5.3, p 9-40    Passenger Car 5.0 sec

   Single-Unit Tuck 5.8 sec

   Combination Truck 6.8 sec

   Time Gap based on site data (sec) B2 & B3 B3 Only

Design Vehicle Gap+Adj for Approach Grade>3%(+Adjs for Add'l Lanes & Median for B3)    ISD to front along Major Road  ISD=1.47Vmajortg  (ft) Eq 9-1, p 9-37

   Passenger Car 6.0 5.5    Passenger Car calculated  ISD= 294.0 ft

   Single-Unit Tuck 7.8 7.1 design  ISD= 295 ft

   Combination Truck 9.8 9.1

   Single-Unit Tuck calculated  ISD= 341.0 ft

   ISD to left (B2/B3) & right (B3) along Major Rd ISD=1.47Vmajortg  (ft) Eq 9-1, p 9-37 design  ISD= 345 ft

ISD to Left ISD to right    Combination Truck calculated  ISD= 399.8 ft

(B2 & B3) (B3 Only) design  ISD= 400 ft

   Passenger Car calculated  ISD= 352.8 323.4

design  ISD= 355 325    The differences between Case F and Cases B1, B2 & B3 are reduced 

time gaps and no time gap adjustment for any minor approach upgrade. §9.5.3, p 9-43

   Single-Unit Tuck calculated  ISD= 458.6 417.5

design  ISD= 460 420 SIGHT DISTANCE SUMMARY
   Combination Truck calculated  ISD= 576.2 535.1 Governing Combo

design  ISD= 580 540 Sight Distance Type Case Car SU Truck Truck
Stopping

   *Number of major road lanes is irrelevant in Case B2. Without effect of grade 305 N/A N/A

With effect of grade on left 305 N/A N/A

   The differences between Case B1 and Cases B2 & B3 are reduced With effect of grade on right 305 N/A N/A

time gaps and time gap adjustment for the minor approach upgrade. §9.5.3, p 9-43 Intersection

To Right B1 415 520 635

To Left B2/B3 355 460 580

On Major Road F 295 345 400
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Smoke Tree TIA Sight Distance Analysis Smoke Tree TIA Sight Distance Analysis
Location: Access A & Lincoln Dr (Scenario 2) Location: Access A & Lincoln Dr (Scenario 2)

Assumptions and/or Givens Intersection Sight Distances
Elements of Design from AASHTO 6th Edition AASHTO Ref AASHTO Ref

Driver Eye Height Case B─Intersections with Stop Control on the Minor Road §9.5.3, p 9-36

Passenger Vehicle 3.50 ft §3.2.6, p 3-14

Truck 7.60 ft §3.2.6, p 3-14 Case B1─Left Turn from the Minor Road §9.5.3, p 9-36

Object Height

Stopping Sight Distance 2.00 ft §3.2.6, p 3-14 Design Vehicle Time Gap (tg)

Passing Sight Distance 3.50 ft §3.2.6, p 3-14    Passenger Car 7.5 sec Tbl 9-5, p 9-37

Vehicle Height 4.25 ft §3.2.6, p 3-14    Single-Unit Tuck 9.5 sec Tbl 9-5, p 9-37

Driver Eye Location    Combination Truck 11.5 sec Tbl 9-5, p 9-37

From Edge of Major Rd Traveled Way 14.50 ft 9.5.3, B1

Deceleration Rate (a) Time gap adjustments

Passenger Vehicle 11.20 ft/sec
2 §3.2.2, p 3-3    Add'l lanes to cross (1st is assumed)

Truck N/A ft      Passenger Car 0.5 sec See Notes

Brake reaction time (t) 2.50 sec §3.2.2, p 3-4      Trucks 0.7 sec below

   Minor Approach Upgrade (Per each 1%>3%) 0.2 sec Tbl 9-5, p 9-37

Site Specific Data (Bike & turn lanes are outside traveled way and are not considered)
Major Street Design Speed (Vmajor) 35 MPH    Site data

Grades - Approaching Minor Street from: (─ = approaching downhill) Major Road Lanes on Left Approach 0.0 §9.5.3, p 9-37

Left (GL) % Minor Road Approach Upgrade, if >3% 0 % §9.5.3, p 9-37

Right (GR) %

Approach Grade Adjustment Factor Left 1.0 Tbl 9-4, p 9-35

Right 1.0    Time Gap based on site data

Major Road Through Lanes on Each Approach (Use 1 for RI/RO[/LI] only) Design Vehicle Gap+Adj for Approach Grade>3%+Adjs for Add'l Lanes & Median
Median Width (in "Lane Equivalents") (Use 0 for RI/RO[/LI] only)    Passenger Car 7.0 sec

Minor Road Approach Upgrade, if >3% %    Single-Unit Tuck 8.8 sec

Minor Road Access (check restricted) x x    Combination Truck 10.8 sec

LI LO/Th RO

   ISD to left & right along Major Road  ISD=1.47Vmajortg  (ft) Eq 9-1, p 9-37

Stopping Sight Distance = Brake Reaction Distance + Braking Distance
Neglecting Effect of Grade  V

2 Eq 3-2, p 3-4 ISD to Left

 a and Right

   Passenger Car calculated  ISD= 360.2 ft

Calculated  d= 246.2 ft design  ISD= 365 ft

Design  d= 250 ft

   Single-Unit Tuck calculated  ISD= 452.8 ft

With Effect of Grade V
2 Eq 3-3, p 3-5 design  ISD= 455 ft

a

32.2    Combination Truck calculated  ISD= 555.7 ft

design  ISD= 560 ft

Calculated  d= 246.4 ft - left

250 ft - right

Design  d= 246.4 ft - left

250 ft - right

   SSD's do not consider design for truck operations, since better visibility is 

considered to offset longer braking distance. §3.2.2, p 3-6

Page 1 of 4 Page 2 of 4 August 2019August 2019

d=1.47Vt+1.075

d=1.47Vt+

30(( )±G)



Smoke Tree TIA Sight Distance Analysis Smoke Tree TIA Sight Distance Analysis
Location: Access A & Lincoln Dr (Scenario 2) Location: Access A & Lincoln Dr (Scenario 2)

Intersection Sight Distances (cont'd) Intersection Sight Distances (cont'd)
AASHTO Ref AASHTO Ref

Case B2─Right Turn from the Minor Road §9.5.3, p 9-40 Case F─Left Turns from the Major Road §9.5.3, p 9-51

&

Case B3─Crossing Maneuver from the Minor Road §9.5.3, p 9-43 Design Vehicle Time Gap (tg)

   Passenger Car 5.5 sec bl 9-13, p 9-51

Design Vehicle Time Gap (tg)    Single-Unit Tuck 6.5 sec bl 9-13, p 9-51

   Passenger Car 6.5 sec Tbl 9-7, p 9-40    Combination Truck 7.5 sec bl 9-13, p 9-51

   Single-Unit Tuck 8.5 sec Tbl 9-7, p 9-40

   Combination Truck 10.5 sec Tbl 9-7, p 9-40 Time gap adjustments

   Add'l lanes to cross (1 assumed)

Time gap adjustments - Case B-3 Only*      Passenger Car 0.5 sec See Notes to

   Add'l lanes to cross (1st is assumed)      Trucks 0.7 sec bl 9-13, p 9-51

     Passenger Car 0.5 sec See Notes

     Trucks 0.7 sec below    Site data

   Minor Approach Upgrade (Per each 1%>3%) 0.1 sec Tbl 9-7, p 9-40 Opposing Lanes (adj'd for x-wide median) -1.0

   Site data    Time Gap based on site data

Major Road Lanes on Left Approach 0.0 §9.5.3, p 9-40 Design Vehicle Gap+Adj for Add'l Opposing Lanes
Minor Road Approach Upgrade, if >3% 0 % §9.5.3, p 9-40    Passenger Car 5.0 sec

   Single-Unit Tuck 5.8 sec

   Combination Truck 6.8 sec

   Time Gap based on site data (sec) B2 & B3 B3 Only

Design Vehicle Gap+Adj for Approach Grade>3%(+Adjs for Add'l Lanes & Median for B3)    ISD to front along Major Road  ISD=1.47Vmajortg  (ft) Eq 9-1, p 9-37

   Passenger Car 6.0 5.5    Passenger Car calculated  ISD= 257.3 ft

   Single-Unit Tuck 7.8 7.1 design  ISD= 260 ft

   Combination Truck 9.8 9.1

   Single-Unit Tuck calculated  ISD= 298.4 ft

   ISD to left (B2/B3) & right (B3) along Major Rd ISD=1.47Vmajortg  (ft) Eq 9-1, p 9-37 design  ISD= 300 ft

ISD to Left ISD to right    Combination Truck calculated  ISD= 349.9 ft

(B2 & B3) (B3 Only) design  ISD= 350 ft

   Passenger Car calculated  ISD= 308.7 283.0

design  ISD= 310 285    The differences between Case F and Cases B1, B2 & B3 are reduced 

time gaps and no time gap adjustment for any minor approach upgrade. §9.5.3, p 9-43

   Single-Unit Tuck calculated  ISD= 401.3 365.3

design  ISD= 405 370 SIGHT DISTANCE SUMMARY
   Combination Truck calculated  ISD= 504.2 468.2 Governing Combo

design  ISD= 505 470 Sight Distance Type Case Car SU Truck Truck
Stopping

   *Number of major road lanes is irrelevant in Case B2. Without effect of grade 250 N/A N/A

With effect of grade on left 250 N/A N/A

   The differences between Case B1 and Cases B2 & B3 are reduced With effect of grade on right 250 N/A N/A

time gaps and time gap adjustment for the minor approach upgrade. §9.5.3, p 9-43 Intersection

To Right B3 Restricted Restricted Restricted

To Left B2/B3 310 405 505

On Major Road F Restricted Restricted Restricted
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Smoke Tree TIA Sight Distance Analysis Smoke Tree TIA Sight Distance Analysis
Location: Quail Run Rd & Access B Location: Quail Run Rd & Access B

Assumptions and/or Givens Intersection Sight Distances
Elements of Design from AASHTO 6th Edition AASHTO Ref AASHTO Ref

Driver Eye Height Case B─Intersections with Stop Control on the Minor Road §9.5.3, p 9-36

Passenger Vehicle 3.50 ft §3.2.6, p 3-14

Truck 7.60 ft §3.2.6, p 3-14 Case B1─Left Turn from the Minor Road §9.5.3, p 9-36

Object Height

Stopping Sight Distance 2.00 ft §3.2.6, p 3-14 Design Vehicle Time Gap (tg)

Passing Sight Distance 3.50 ft §3.2.6, p 3-14    Passenger Car 7.5 sec Tbl 9-5, p 9-37

Vehicle Height 4.25 ft §3.2.6, p 3-14    Single-Unit Tuck 9.5 sec Tbl 9-5, p 9-37

Driver Eye Location    Combination Truck 11.5 sec Tbl 9-5, p 9-37

From Edge of Major Rd Traveled Way 14.50 ft 9.5.3, B1

Deceleration Rate (a) Time gap adjustments

Passenger Vehicle 11.20 ft/sec
2 §3.2.2, p 3-3    Add'l lanes to cross (1st is assumed)

Truck N/A ft      Passenger Car 0.5 sec See Notes

Brake reaction time (t) 2.50 sec §3.2.2, p 3-4      Trucks 0.7 sec below

   Minor Approach Upgrade (Per each 1%>3%) 0.2 sec Tbl 9-5, p 9-37

Site Specific Data (Bike & turn lanes are outside traveled way and are not considered)
Major Street Design Speed (Vmajor) 30 MPH    Site data

Grades - Approaching Minor Street from: (─ = approaching downhill) Major Road Lanes on Left Approach 0.0 §9.5.3, p 9-37

Left (GL) % Minor Road Approach Upgrade, if >3% 0 % §9.5.3, p 9-37

Right (GR) %

Approach Grade Adjustment Factor Left 1.0 Tbl 9-4, p 9-35

Right 1.0    Time Gap based on site data

Major Road Through Lanes on Each Approach (Use 1 for RI/RO[/LI] only) Design Vehicle Gap+Adj for Approach Grade>3%+Adjs for Add'l Lanes & Median
Median Width (in "Lane Equivalents") (Use 0 for RI/RO[/LI] only)    Passenger Car 7.0 sec

Minor Road Approach Upgrade, if >3% %    Single-Unit Tuck 8.8 sec

Minor Road Access (check restricted)    Combination Truck 10.8 sec

LI LO/Th RO

   ISD to left & right along Major Road  ISD=1.47Vmajortg  (ft) Eq 9-1, p 9-37

Stopping Sight Distance = Brake Reaction Distance + Braking Distance
Neglecting Effect of Grade  V

2 Eq 3-2, p 3-4 ISD to Left

 a and Right

   Passenger Car calculated  ISD= 308.7 ft

Calculated  d= 196.7 ft design  ISD= 310 ft

Design  d= 200 ft

   Single-Unit Tuck calculated  ISD= 388.1 ft

With Effect of Grade V
2 Eq 3-3, p 3-5 design  ISD= 390 ft

a

32.2    Combination Truck calculated  ISD= 476.3 ft

design  ISD= 480 ft

Calculated  d= 196.3 ft - left

200 ft - right

Design  d= 196.3 ft - left

200 ft - right

   SSD's do not consider design for truck operations, since better visibility is 

considered to offset longer braking distance. §3.2.2, p 3-6
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Smoke Tree TIA Sight Distance Analysis Smoke Tree TIA Sight Distance Analysis
Location: Quail Run Rd & Access B Location: Quail Run Rd & Access B

Intersection Sight Distances (cont'd) Intersection Sight Distances (cont'd)
AASHTO Ref AASHTO Ref

Case B2─Right Turn from the Minor Road §9.5.3, p 9-40 Case F─Left Turns from the Major Road §9.5.3, p 9-51

&

Case B3─Crossing Maneuver from the Minor Road §9.5.3, p 9-43 Design Vehicle Time Gap (tg)

   Passenger Car 5.5 sec bl 9-13, p 9-51

Design Vehicle Time Gap (tg)    Single-Unit Tuck 6.5 sec bl 9-13, p 9-51

   Passenger Car 6.5 sec Tbl 9-7, p 9-40    Combination Truck 7.5 sec bl 9-13, p 9-51

   Single-Unit Tuck 8.5 sec Tbl 9-7, p 9-40

   Combination Truck 10.5 sec Tbl 9-7, p 9-40 Time gap adjustments

   Add'l lanes to cross (1 assumed)

Time gap adjustments - Case B-3 Only*      Passenger Car 0.5 sec See Notes to

   Add'l lanes to cross (1st is assumed)      Trucks 0.7 sec bl 9-13, p 9-51

     Passenger Car 0.5 sec See Notes

     Trucks 0.7 sec below    Site data

   Minor Approach Upgrade (Per each 1%>3%) 0.1 sec Tbl 9-7, p 9-40 Opposing Lanes (adj'd for x-wide median) -1.0

   Site data    Time Gap based on site data

Major Road Lanes on Left Approach 0.0 §9.5.3, p 9-40 Design Vehicle Gap+Adj for Add'l Opposing Lanes
Minor Road Approach Upgrade, if >3% 0 % §9.5.3, p 9-40    Passenger Car 5.0 sec

   Single-Unit Tuck 5.8 sec

   Combination Truck 6.8 sec

   Time Gap based on site data (sec) B2 & B3 B3 Only

Design Vehicle Gap+Adj for Approach Grade>3%(+Adjs for Add'l Lanes & Median for B3)    ISD to front along Major Road  ISD=1.47Vmajortg  (ft) Eq 9-1, p 9-37

   Passenger Car 6.0 5.5    Passenger Car calculated  ISD= 220.5 ft

   Single-Unit Tuck 7.8 7.1 design  ISD= 225 ft

   Combination Truck 9.8 9.1

   Single-Unit Tuck calculated  ISD= 255.8 ft

   ISD to left (B2/B3) & right (B3) along Major Rd ISD=1.47Vmajortg  (ft) Eq 9-1, p 9-37 design  ISD= 260 ft

ISD to Left ISD to right    Combination Truck calculated  ISD= 299.9 ft

(B2 & B3) (B3 Only) design  ISD= 300 ft

   Passenger Car calculated  ISD= 264.6 242.6

design  ISD= 265 245    The differences between Case F and Cases B1, B2 & B3 are reduced 

time gaps and no time gap adjustment for any minor approach upgrade. §9.5.3, p 9-43

   Single-Unit Tuck calculated  ISD= 344.0 313.1

design  ISD= 345 315 SIGHT DISTANCE SUMMARY
   Combination Truck calculated  ISD= 432.2 401.3 Governing Combo

design  ISD= 435 405 Sight Distance Type Case Car SU Truck Truck
Stopping

   *Number of major road lanes is irrelevant in Case B2. Without effect of grade 200 N/A N/A

With effect of grade on left 200 N/A N/A

   The differences between Case B1 and Cases B2 & B3 are reduced With effect of grade on right 200 N/A N/A

time gaps and time gap adjustment for the minor approach upgrade. §9.5.3, p 9-43 Intersection

To Right B1 310 390 480

To Left B2/B3 265 345 435

On Major Road F 225 260 300

Page 3 of 4 August 2019 Page 4 of 4 August 2019



D
R

A
IN

A
G

E
 R

E
P
O

R
T

ay 7

, A

Prepared for:

Prepared by:

C  Consultants, Inc.
4550 N 12th Street
Phoenix, AZ 85014

Job #:1-0 -0 1



Preliminary Drainage Report

For

SMOKE TREE RESORT

Paradise Valley, Arizona

August 5, 2019

May 7, 2020

Prepared for:

Gentree, LLC

3620 E Campbell Ave, Suite B

Phoenix, AZ 85018

(602) 952 8811

Prepared by:

Coe & Van Loo Consultants, Inc.

4550 N. 12th Street

Phoenix, AZ 85014

(602) 264 6831



Preliminary Drainage Report for Smoke Tree Resort May 7, 2020
Paradise Valley, Arizona CVL Project No.: 1.01.03153.01

Preliminary Drainage Report for

Smoke Tree Resort

TABLE OF CONTENTS
1.0 INTRODUCTION

1.1 Scope

1.2 Regulatory Jurisdiction

2.0 SITE CONDITIONS

2.1 Location

2.2 Existing Conditions

2.3 Proposed Conditions

3.0 FLOOD ZONE INFORMATION

4.0 OFFSITE AND ONSITE RUNOFF

4.1 Offsite Runoff Management Plan

4.2 Onsite Runoff Management Plan

5.0 STORM WATER POLLUTION PREVENTION PLAN

6.0 SUMMARY AND CONCLUSIONS

7.0 REFERENCES

APPENDICES

FIGURES



Preliminary Drainage Report for Smoke Tree Resort May 7, 2020
Paradise Valley, Arizona CVL Project No.: 1.01.03153.01

1.0 INTRODUCTION

1.1 SCOPE

1.2 REGULATORY JURISDICTION

Storm Drain Design Manual (2018)

Drainage Design Manuals for Maricopa County, Arizona, Volume I, Hydrology , Volume II,

Hydraulics Drainage Policies and Standards Manual for Maricopa County, Arizona

2.0 SITE CONDITIONS

2.1 LOCATION



Preliminary Drainage Report for Smoke Tree Resort May 7, 2020
Paradise Valley, Arizona CVL Project No.: 1.01.03153.01

2.2 EXISTING CONDITIONS

2.3 PROPOSED CONDITIONS

3.0 FLOOD ZONE INFORMATION



Preliminary Drainage Report for Smoke Tree Resort May 7, 2020
Paradise Valley, Arizona CVL Project No.: 1.01.03153.01

4.0 OFFSITE AND ONSITE RUNOFF

4.1 OFFSITE RUNOFF MANAGEMENT PLAN

4.2 ONSITE RUNOFF MANAGEMENT PLAN



Preliminary Drainage Report for Smoke Tree Resort May 7, 2020
Paradise Valley, Arizona CVL Project No.: 1.01.03153.01

5.0 STORM WATER POLLUTION PREVENTION PLAN

6.0 SUMMARY AND CONCLUSIONS

7.0 REFERENCES



 

  

 

FIGURES 

 



PIMA

MARICOPA

PINAL

GILA

YAVAPAI

YUMA

LA PAZ

SANTA CRUZ

4550 NORTH 12TH STREET
PHOENIX, ARIZONA 85014
TELEPHONE (602) 264-6831

JOB NO.

FIGURE 1

01-03153-01

VICINITY & LOCATION MAP

SMOKE TREE RESORT

10 11

15 14

101

LOOP

LO
O

P

SR
-5

1I-1
7

I-10

I-8

LOOP    202

0 2010
Miles

0 1,000500
Feet

LO
O

P 
30

3

US 60

SR 74

SECTION ID10

Legend
SITE

FREEWAY/MAJOR ROADS

COUNTY BOUNDARY

 N:\01\0315301\Hydro\PDR\GIS\Figure_1_Vicinity_Map.mxd

SC
O

TT
SD

A
LE

 R
O

AD

10
1

M
O

C
K

IN
G

B
IR

D 
LA

NE

±

LINCOLN DRIVE

McDONALD DRIVE

SECTION 10, TOWNSHIP 2N, RANGE 4E

Q
U

A
IL

 R
U

N 
RO

AD



4550 NORTH 12TH STREET
PHOENIX, ARIZONA 85014
TELEPHONE (602) 264-6831

JOB NO.

FIGURE 2

1.01.03153.01

FLOOD INSURANCE RATE MAP

SMOKE TREE RESORT

N:\01\0315301\Hydro\PDR\GIS\Figure_2_Firm_Map.mxd

Legend
SMOKE TREE RESORT

LINCOLN DRIVE

McDONALD DRIVE

M
O

C
K

IN
G

B
IR

D
 L

A
N

E 
(6

4T
H

 S
T)

SC
O

TT
SD

A
LE

 R
O

A
D

Q
U

A
IL

   
  R

U
N

R
O

A
D



 

  

APPENDICES 

 



 

  

APPENDIX A 

NOAA Atlas 14 Rainfall Data 



�������� ��	
����������	��	�
�������	��	�

���������
�����������������
�� ���� ��!�������	��"#$#�%&&��&�'(#��%)�������&(���%�	��(����%	��#���(�	��	�%��� ��*

+,--�-./01�234�56/789�24�59:1;6<�=�
>6?0.;6<�<089@�A0:0B;19�50//9C4�-:;D6<04�EF-G�
>0.;.7B9@�HHI=HJKL4�>6<M;.7B9@�N222IOPOHL�

Q/9R0.;6<@�2H2JIHS�T.GG
U�����
	��V�WX�Y����
UU�����
	��Z�[�
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APPENDIX B

Runoff Coefficients, Retention and Drywell
Calculations, VortSentry(R) HS Stormwater

Treatment Detail



December 14, 2018 3-5

Drainage Design Manual for Maricopa County Hydrology: Rational Method

Table 3.2
RUNOFF COEFFICIENTS FOR MARICOPA COUNTY

Notes:
1. Runoff coefficients for 25-, 50- and 100-Year storm frequencies were derived using adjustment factors of 

1.10, 1.20 and 1.25, respectively, applied to the 2-10 Year values with an upper limit of 0.95.

2. The ranges of runoff coefficients shown for urban land uses were derived from lot coverage standards 
specified in the zoning ordinances for Maricopa County.

3. Runoff coefficients for urban land uses are for lot coverage only and do not include the adjacent street 
and right-of-way, or alleys.

4, Values are based on the NDR terrain class.  Values should be increased for NHS and NMT terrain 
classes by the difference between NHS (or NMT) and the NDR C values, up to a maximum of 0.95. 
Engineering judgement should be used.

5. Maricopa County has adopted specific values of C for each land use and storm frequency in the Drain-
age Policies and Standards for Maricopa County, Arizona (Maricopa County, 2007).  These are the stan-
dard default values.  The engineer/hydrologist may develop a computed composite value of C based on 
actual land uses, but must fully document the computations and assumptions and submit them to Mar-
icopa County for approval.  Many jurisdictions in Maricopa County may have adopted specific C coeffi-
cient values and procedures.  The user should check with the appropriate agency before proceeding.

Land 
Use 

Code

Runoff Coefficients by Storm Frequency1, 2

2-10 Year 25 Year 50 Year 100 Year

Land Use Category min max min max min max min max

VLDR Very Low Density Residential3, 4 0.33 0.42 0.36 0.50 0.40 0.60 0.45 0.65

LDR Low Density Residential3, 4 0.42 0.48 0.46 0.55 0.50 0.64 0.53 0.70

MDR Medium Density Residential3, 4 0.48 0.65 0.53 0.72 0.58 0.78 0.60 0.80

MFR Multiple Family Residential3, 4 0.65 0.75 0.72 0.83 0.78 0.90 0.82 0.94

I1 Industrial 13 0.60 0.70 0.66 0.77 0.72 0.84 0.75 0.88

I2 Industrial 23 0.70 0.80 0.77 0.88 0.84 0.95 0.88 0.95

C1 Commercial 13 0.55 0.65 0.61 0.72 0.66 0.78 0.69 0.81

C2 Commercial 23 0.75 0.85 0.83 0.94 0.90 0.95 0.94 0.95

P Pavement and Rooftops 0.75 0.85 0.83 0.94 0.90 0.95 0.94 0.95

GR Gravel Roadways & Shoulders 0.60 0.70 0.66 0.77 0.72 0.84 0.75 0.88

AG Agricultural 0.10 0.20 0.11 0.22 0.12 0.24 0.13 0.25

LPC Lawns/Parks/Cemeteries 0.10 0.25 0.11 0.28 0.12 0.30 0.13 0.31

DL1 Desert Landscaping 1 0.55 0.85 0.61 0.94 0.66 0.95 0.69 0.95

DL2 Desert Landscaping 2 0.30 0.40 0.33 0.44 0.36 0.48 0.38 0.50

NDR Undeveloped Desert Rangeland 0.30 0.40 0.33 0.44 0.36 0.48 0.38 0.50

NHS Hillslopes, Sonoran Desert 0.40 0.55 0.45 0.60 0.48 0.66 0.50 0.70

NMT Mountain Terrain 0.50 0.70 0.65 0.80 0.70 0.90 0.75 0.90

PRE-DEVELOPMENT
average C value of 0.44 used

POST-DEVELOPMENT
Most of the site will be covered with pavement and
rooftops with the exception of medians/islands found
between parking area and adjacent streets





Retention Volume Soil Infiltration Flowrate Required to Drywell Number Of Number Of
Basin Required to Drain(2) Rate(3) Drain Within 36 hrs (4) Flow Rate(5) Drywells Drywells

ID (ft3) (ft3/hr/ft2) (cfs) (cfs) Required (6) Provided*

RET 19,792 0.00 0.15 0.10 2 1
TOTAL 2 1

Notes:
(1) Bottom area per preliminary grading and drainage plans prepared by CVL Consultants, Inc.
(2) Volume required to drain = Volume provided for retention basins.
(3) Soil infiltration rate at the bottom of a compacted basin is below the minimum requirement of 0.5in/hr per DPSM Std 6.10.12, Hence, no infiltration was assumed.
(4)  Flowrate Required to Drain Basin Within 36 hrs =  (Volume Required to Drain)/(36 x 3600)
(5)  Drywell flow rate assumed to be minimum required per DPSM Std 6.10.13. Field test should be performed to calculate actual dry well flow rate.
(6) (Number Of Dry Well(s) Required)=(Flowrate Required to Drain Basin Within 36 hrs)/(Dry Well Flowrate Capacity)

Note to contractor:
*Initially one drywell will be installed and field tests performed per the DPSM Standard 6.10.12 to check the actual flow rate of drywell.
Drywells will be provided and tested until the percolation requirement is achieved per DPSM Standard 6.10.12.
The amount of drywells needed shall be changed in accordance to the newly calculated flow rate.

SMOKE TREE RESORT
Drywell Calculations

N:\01\0315301\Hydro\PDR\Excel Tables\Peak Flow & Retention.xls 10/3/2019
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1.0 INTRODUCTION 

1.1 General Description 
Smoke Tree Resort is a proposed redevelopment of an existing resort complex on approximately 
5 acres of existing special use permit resort land located in the Town of Paradise Valley, Arizona. 
A total of 122 new rental rooms are proposed. Room counts have not been approved by the Town 
of Paradise Valley’s Town Council. Room counts may be revised. The site will also include a 
Restaurant, Market, and Coffee Shop with square footages estimated and may be revised at 3,200; 
4,000; and 1,800 respectively. 
This report addresses sewer capacity requirements for the proposed development. The sewer 
system will outfall to the City of Scottsdale Sewer System. The system’s design will adhere to the 
City of Scottsdale Design Standards and Policies Manual, January 2018 and the International 
Plumbing Code. 

1.2 Project Location 
Smoke Tree Resort is located in Section 10 of Township 2 North, Range 4 East of the Gila and 
Salt River Base and Meridian. The development is bordered by East Lincoln Drive to the north 
and Quail Run Road to the west. See Figure 1, 2, 3, and 4.  

1.3 Topographic Conditions 
Smoke Tree Resort ranges in elevation from approximately 1,318 feet above mean sea level (MSL) 
on the southwest corner of the property to approximately 1,313 feet MSL on the northeast corner 
of the property. Overall, the property generally slopes to the north northeast toward Lincoln Drive. 

1.4 Existing Sewer Capacity 
The Town of Paradise Valley has two wastewater providers, the City of Phoenix and the Town of 
Paradise Valley. The Town of Paradise Valley’s wastewater system is operated, maintained, and 
treated by the City of Scottsdale through an intergovernmental agreement. Appendix A contains 
the City of Scottsdale “Will-Serve” letter. Smoke Tree Resort will be served by the City of 
Scottsdale per the Town of Paradise Valley Wastewater Master Plan (Arcadis, May 2015). 
Appendix B includes applicable Pages from the Town of Paradise Valley Wastewater Master Plan 
(Arcadis, May 2015) depicting the direction of flow into the City of Scottsdale’s wastewater 
system. Appendix C includes City of Scottsdale Wastewater Quarter Section Maps depicting the 
location and flow direction of the existing gravity sewer network servicing the Smoke Tree Resort. 
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2.0 WASTEWATER SYSTEM DESIGN CRITERIA 
The following criteria was be used in developing the sewer capacity study. 
 
2.1 Design Criteria 

This sewer study is based on criteria from the City of Scottsdale Design Standards & Policies 
Manual, January 2018 and Integrated Wastewater Master Plan, March 2008. Design flow 
criteria are presented in Table 1 and hydraulic design criteria are presented in Table 2. 

Table 1 - Design Flow Criteria 

Description Unit 
Average Day 

Flow 
(gpd/unit) 

Peak Day 
Flow   

(gpm/pool) 

Peak Day 
Flow   

(gpd/unit) 
Peaking 
Factor 

Resort Hotel Room1 Room 380 - 1,710 4.5 
Pool Backwash2 Pool N/A 60 - - 

Commercial/Retail Square Foot 0.5 - - 3.0 
Restaurant Square Foot 1.2 - - 6.0 

1Includes site amenities 
2Assumes backwash rate of 60 gpm/small pool for a 10 minute duration. 

 
Table 2 – Hydraulic Design Criteria 

Description Criteria 
Minimum Sewer Diameter 8-inch 
Minimum Full Pipe Velocity  2.5 fps 
Minimum Slope  
8-inch Sewer 0.0052 ft/ft 
Manning’s “n” 0.013 
Maximum Pipe Velocity 10 fps 
d/D (≤ 12-inch) at Peak Flow 0.65 
d/D (> 12-inch) at Peak Flow 0.70 
Manhole Spacing (8 to 15-inch) 500 ft 
Minimum Drop Across Manhole 0.1 ft 
Change in Sewer Diameter Top invert of upstream pipe ≥ top invert of 

downstream 
Minimum Depth of Cover 4 ft 

 
2.2 Design Calculations 
Table 3 contains the wastewater flow generation calculations for flows for the Smoke Tree Resort. 
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Table 3 – Wastewater Flow Generation  
 

Land Use Description Unit No. of 
Units 

Average 
Day Unit 

Flow 
(gpd/unit) 

Average 
Flow (gpd) PF Peak Flow 

(gpm/pool) 
Peak Flow 

(gpd) 

Room Resort Hotel1 Room 122 380 46,360 4.5 N/A 208,620 
Pool Backwash Rate2 Pool 1 N/A N/A N/A 60 86,400 

Restaurant Restaurant Sq. Ft. 3,200 1.2 3,840 6.0 N/A 23,040 
Market Commercial/Retail Sq. Ft. 4,000 0.5 2,000 3.0 N/A 6,000 

Coffee Shop Commercial/Retail Sq. Ft. 1,800 0.5 900 3.0 N/A 2,700 
         

Total     53,100   326,760 
 1Includes site amenities. 

2Assumes backwash rate of 60 gpm/small pool for a 10 minute duration. 

 
As shown, the peak flow calculations include peak flows calculated per the City of Scottsdale 
design criteria.  
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3.0 EXISTING AND PROPOSED INFRASTRUCTURE 
3.1 Existing Sewer Lines 
An existing 8-inch gravity sewer is adjacent to the site in Lincoln Drive and accepts flows from 
the existing 6-inch VCP gravity sewer serving the Smoke Tree Resort. Wastewater flows east 
within the existing 8-inch sewer line in Lincoln Drive to North Scottsdale Road. From here the 
wastewater flows south along North Scottsdale Road to McDonald Drive flowing east. (See Figure 
3 and Appendix C for direction of flow.) Flow is ultimately treated at the 91st Avenue Regional 
Wastewater Treatment Plant in west Phoenix, which is owned and operated by the Sub-Regional 
Operating Group (SROG).  
 
3.2 Proposed Infrastructure 
The existing 6-inch VCP gravity sewer serving the Smoke Tree Resort will be replaced by 21.02-
feet of 8-inch gravity sewer as designed by T.Y. Lin at a slope of 0.0052 ft/ft per the Town of 
Paradise Valley Arizona Roadway and Utility Improvements – Lincoln Drive Project No. 2016-
14. Smoke Tree Resort will reimburse the Town of Paradise Valley for the replacement off the 6-
inch VCP gravity sewer with the 8-inch gravity sewer and manhole as part of the Lincoln Road 
Improvement Project No. 2016-14.  
 
The on-site collection system will consist of sewer service lines and is designed to convey 
wastewater from the south to the north where it will connect to the 8-inch gravity sewer service 
designed by T.Y. Lin and flow into the existing 8-inch gravity sewer line in Lincoln Drive. 
Wastewater will flow east within the existing 8-inch sewer line in Lincoln Drive to North 
Scottsdale Road. From here the wastewater flows south along North Scottsdale Road eventually 
to McDonald Drive flowing east. All sewer lines will be located in major streets or in easements 
dedicated for that use. Project No. 2016-14 is going to stub out an 8-inch gravity sewer line in 
Quail Run Road which will not be utilized by the development of the Smoke Tree Resort. This 8-
inch stub will be extended to the south end of the proposed Quail Run Road improvements adjacent 
to the Smoke Tree development for use by future development to the south. Full financial 
resolution for the extension of the 8-inch gravity sewer along Quail Run Road adjacent to the 
Smoke Tree Resort is yet to be determined.  
 
A sewer capacity analysis was completed to design the wastewater line for Smoke Tree Resort. 
The analysis may be seen in Appendix D. The sewer mains will be sized according to the 
anticipated cumulative flows as the lines are routed to the existing 8-inch gravity sewer within 
Lincoln Dive. The pipe size and minimum and maximum slope required will be determined based 
on the criteria established in Section 2.1. Manholes within the development are assumed to have 6 
feet of depth to verify cover depth and allow for slope design.  
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4.0 SUMMARY 
This wastewater system analysis presents the collection system design criteria and proposed 
wastewater infrastructure for the Smoke Tree Resort.  This wastewater system will be owned by 
the Town of Paradise Valley and operated by the City of Scottsdale.  The sewer infrastructure 
conforms to the City of Scottsdale’s minimum standards and is consistent with the City’s current 
Design Standards and Policies Manual, January 2018. 
 
The results of this analysis are summarized as follows: 

o The proposed collection system is designed to meet the City of Scottsdale Design Standards 
and Policies Manual, January 2018. 

o The proposed collection system will discharge to the 8-inch gravity sewer service designed by 
T.Y. Lin connecting the Smoke Tree Resort to the existing 8-inch gravity sewer line in Lincoln 
Drive. 

o Smoke Tree Resort will reimburse the Town of Paradise Valley for the replacement off the 6-
inch VCP gravity sewer with the 8-inch gravity sewer and manhole as part of the Lincoln Road 
Improvement Project No. 2016-14. 

o Full financial resolution for the extension of the 8-inch gravity sewer along Quail Run Road 
adjacent to the Smoke Tree Resort is yet to be determined. 

o Minimum and maximum pipe velocities were met for all proposed sewer lines.  

o The average daily flow for Smoke Tree Resort is estimated at 53,100 gpd. 

o The peak flow for Smoke Tree Resort including pool backwash is estimated at 326,760 gpd. 

o Wastewater demands include site amenities within the Resort Hotel Room demand of 380 gpd 
for average daily flow and 1,710 gpd for peak flow. The Restaurant, Market, and Coffee Shop 
have been added as individual land uses beyond site amenities as requested by the City of 
Scottsdale. 

The Town has noted that the Developer shall extend 8” sewer stub out on N. Quail Run Rd. to be 
installed with Town’s Lincoln Rd. Improvement project to the end of the Developer’s N. Quail 
Run Rd. improvements. Developer may seek sewer reimbursement agreement. Installation with 
N. Quail Run Rd. construction will avoid future pavement cuts and disruption to the resort and 
residents.  The sewer reimbursement agreement may be initiated by the developer following the 
requirements of Chapter 15 of the Town Code. The Developer shall provide the Town with any 
easements and access required to install the 8” sewer lateral as part of the Lincoln Drive 
improvement project. The Developer shall reimburse the Town for all costs associated with design 
and construction of the 8” sewer lateral and required manhole. This may be included in a 
Development Agreement.
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Sewer Quarter Section Maps  
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APPENDIX D 
 

Sewer Analysis Results  
 



stub MH 7 122 380.00 53,100 53,100 4.50 326,760 0 326,760 326,760.00 1309.14 21 8 0.0052 6.14 1302.33 0.10 1302.22 563,106 58% 2.5 2.59 0.55

Pool Backwash 1 60 gpm/pool Peak Day Demand 86,400         

Restaurant 3200 1.2 gpd/sq ft 6                  

Market 4000 0.5 gpd/sq ft 3                  

Coffee Shop 1800 0.5 gpd/sq ft 3                  

Existing invert information from T.Y. Lin Plans for the Town of Paradise Valley Arizona Roadway and Utility Improvements Lincoln Drive Project No. 2016-14

Average Day Unit Factor includes all site amenities

Average 
Day Unit 
Factor 

(gpcpd)

Line 
Diameter 
(inches)

Sewer 
Line 

Slope 
(ft/ft)

Cumlative 
Average 

Daily Flow
Peak Flow 

(gpd)

Total 
Estimated  
Peak Flow 

(gpd)

Estimated 
Ground 

Elevation 
(feet)

Estimated 
Downstream 

Invert Elevation 
(feet)

% Full 
(Q/Qf)

Estimated 
Upstream MH 
Depth (feet)

Estimated 
Upstream 

Invert 
Elevation 

(feet)

Sewer Line 
Capacity 

(gpd)

Drop 
Through 

Manhole/M
eeting 

Crowns 
(feet)

Velocity 
Flowing 
Full (fps)

Table B-1: Smoke Tree Resort System Calculations

Downstream 
MH

Upstream 
MH

Estimated 
Length (feet)

Actual 
Peak 

Velocity 
(fps)DU or Units

Averge 
Daily Flow 

(gpd) Peak Factor

Upstream 
Peak Flow 

(gpd)

Sewer Lines 
Peak Flow 

(gpd) d/D

\0315301\Enviro\Parcel\Excel Tables\Smoke Tree Resort Sewer Calcs.xlsm 1/1 3/19/2020
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EXECUTIVE SUMMARY 

The proposed Smoke Tree Resort is the redevelopment of an existing resort complex. The 
proposed development will be constructed on approximately 5 acres of existing special use permit 
resort land on the southeast corner of East Lincoln Drive and Quail Run Road. The property lies 
within the Town of Paradise Valley. Water service to the property is provided by EPCOR Water. 
EPCOR has stubbed out a 12-inch waterline in Quail Run Road from the existing 16-inch waterline 
on the north side of Lincoln Drive as part of the Town’s Roadway and Utility Improvement Project 
No. 2016-1. Smoke Tree Resort will be required to extend the 12-inch waterline to service their 
property from the 12-inch stub to the existing 8-inch waterline at the intersection of Quail Run 
road and Mockingbird Lane. Smoke Tree Resort will reimburse EPCOR the amount of $58,397.23 
for the 12-inch stub as part of the Lincoln Road Improvement Project No. 2016-14 installed by 
EPCOR. The proposed 12-inch waterline and existing 16-inch waterline described above will serve 
the development.  
 
Demand calculations were prepared based on the design requirements for the Town of Paradise 
Valley and EPCOR Water. Fire flow demands are per the 2018 International Fire Code with City 
of Phoenix Amendments. The calculated demands are as follow 
  

• Average Day Demand:    54,763 gpd (38.03 gpm) 
• Maximum Day Demand:    98,574 gpd (68.45 gpm) 
• Peak Hour Demand:    164,290 gpd (114.09 gpm) 
• Maximum Day + Fire Flow Demands:  2,068.45 gpm 

 
Modeling of the system was conducted utilizing WaterCAD version 8i software. Pressures in the 
proposed development were found to range between 89 and 94 psi for the ADD, MDD, and PHD 
scenarios. Velocities during Fire Flow for all fire flow scenarios were below 10 fps. The proposed 
water system is designed to meet the Town of Paradise Valley design standards and EPCOR 
Water’s Developer and Engineering Guide, dated January 2015. 
 
The September 26, 2019 updated “Will-Serve” letter from EPCOR Water is provided in Appendix 
A. 
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 Developer and Engineering Guide, 

...at the intersection of Quail Run
Road and Mockingbird Lane.

...the Town's...

...EPCOR the amount of
$58,397.23...
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PROGRAM:

A.  Pedestrian entry 
B.  Resort Reception Entry Plaza and Valet 
C.  Resort Reception and Lobby
D.  Pavilion
E.  Event Lawn
F.  Shade Trellis 
G. Restaurant
H.  Market
I.   Coffee Shop
J.  Outdoor Patio
K.  Resort Pool
L.  Pool Lounge
M.  Entry Lounge
N.  Resort Suites (guest rooms)
O.  Meeting Room
P.  Luxury Suites (guest rooms)
Q.  Signage
R.  Surface Parking
S.  Quail Run Road Access Point
T.  Garbage Bins
U.  Delivery Location
V.  Employee Break Area
W. Back of House
AB.  Sight Visibility Triangle - 33’ x 33’
AC. APS Utility Box 

RESORT UNITS - 122 KEYS

Main Hotel
1st Level = 42 keys
2nd Level  = 45 keys
3rd Level = 15 keys 

 102 keys

Luxury Suites (guest rooms)
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    20 keys
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FIGURE 3

WATER LAYOUT
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6.0 SUMMARY 

This Water Service Impact Study presents the proposed water system connections, and an 
overview of existing infrastructure surrounding the project site.  The following summarizes CVL’s 
findings of the proposed water system to serve Smoke Tree Resort. 
o The water service connections will be made to the existing EPCOR Water system.  

o Existing adjacent waterlines to Smoke Tree Resort consist of a 16-inch waterline on the north 
side of East Lincoln Drive and an 8-inch waterline in North Quail Run Road approximately 
680 feet south of the corner of Smoke Tree Resort and East Lincoln Drive. 

o  EPCOR has stubbed out the 12-inch waterline on Quail Run Road from the existing 16-inch 
waterline on the north side of Lincoln Drive as part of the Town’s Roadway and Utility 
Improvement Project No. 2016-14. Smoke Tree Resort will be required to extend the 12-inch 
waterline to service their property from the 12-inch stub to the existing 8-inch waterline at the 
intersection of Quail Run Road and Mockingbird Lane. This proposed 12-inch waterline will 
serve the development and will be required to meet the required fire flow demand of 2,000 
gpm. 

o Smoke Tree Resort will reimburse EPCOR the amount of $58,397.23 for the 12-inch stub as 
part of the Lincoln Road Improvement Project No. 2016-14 installed by EPCOR. 

o Demands from the Smoke Tree Resort are: 

• Average Day Demand: 0.0548 MGD 

• Max Day Demand: 0.0986 MGD 

• Peak Hour Demand: 0.1643 MGD 

o Pressures within the proposed development are approximately 89-94 psi for all domestic 
demand scenarios which is within the Town of Paradise Valley’s pressure requirements. 
Individual PRVs are required after the meter where pressures are greater than 80 psi. 

o The nearest fire hydrants to the proposed development are to the east of Smoke Tree Resort 
along East Lincoln Drive.  

o Velocities in the existing system are less than the 10 fps maximum requirement. The maximum 
velocity that occurs when a fire flow of 2,068.45 gpm is modeled at the site is 5.87 fps within 
P-5. 

o Individual PRVs are needed for all sites where pressures at above 80 psi occur. 
o The Restaurant, Market, and Coffee Shop have been added as individual land uses beyond site 

amenities to match the Wastewater Capacity Study where the City of Scottsdale requested the 
flows be added separately.
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September 26, 2019 EPCOR Water “Will-
Serve” Letter



2355 West Pinnacle Peak Road, Suite 300 
Phoenix, AZ 85027 USA 
epcor.com 

Coe & Van Loo Consultants, Inc.
Attn:  Fred Fleet, P.E. 
4550 N. 12th Street
Phoenix, AZ  85014 

Sent via e-mail to:  fef_@cvlci.com

Re: Will-Serve Letter for Water Service 
7101 E. Lincoln Drive, Paradise Valley 
APN 174-64-003A 

Dear Mr. Fleet; 

This letter is in response to your request to EPCOR Water Arizona Inc. (“EPCOR”) regarding EPCOR’s 
willingness to provide water service to a proposed resort hotel to be located at 7101 E. Lincoln Drive in 
Paradise Valley (the “Development”) as shown in Exhibit A.  EPCOR provides the following information 
for your consideration: 

EPCOR has confirmed that the Development is located within the area encompassed by
EPCOR’s Certificate of Convenience & Necessity (“CC&N”) for water service as issued by the
Arizona Corporation Commission.
Water service to the Development by EPCOR  be conditioned upon developer entering into
a Main Extension Agreement (an “MXA”) with EPCOR in a form acceptable to EPCOR, and
upon EPCOR and developer fully performing its respective obligations under the MXA.  The
MXA will provide, among other things, that developer will be responsible for constructing at its 
cost all water main extensions necessary to distribute water from EPCOR’s water system to the 
individual service line connections in the Development.  The design and construction of all such
main extensions will be subject to EPCOR’s approval, and ownership of the main extensions, 
together with related real property easement rights, must be transferred to EPCOR prior to the 
initiation of water service in the Development.
Based on the water service currently provided by EPCOR in the CC&N, EPCOR will have
adequate water capacity for normal use in the Development upon EPCOR’s and developer’s
fulfillment of its respective obligations under the MXA.  Please note that EPCOR does not
guarantee the adequacy of its water capacity for fire protection.
Developer will also be required, as a condition to EPCOR providing water service to the
Development, to pay all required fees pursuant to EPCOR’s tariffs and as may be provided in
the MXA. 

This letter assumes that construction of the main extensions within the Development will begin within 
one (1) year after the date of this letter.  



If developer begins construction of any water mains in the Development or any other water service 
infrastructure intended to serve the Development without, in each instance, the prior written approval of 
such construction by EPCOR, developer will be proceeding with such construction at its own risk. 

This letter does not independently create any rights or obligations in either developer or EPCOR, and is 
provided for information only.  Any agreement between developer and EPCOR for water service in the 
Development must be memorialized in a written agreement executed and delivered by their respective 
authorized representatives.   

For additional information, please contact me at (623) 445-2402 or at bfinke@epcor.com. 

Sincerely,

Brad Finke, P.E. 
Engineering Manager 

Enclosure:  Exhibit A – Location Description of Development 



EXHIBIT A 
Location of Development 
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Water Quarter Section Map 
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Fire Flow Test Results 
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WaterCAD Results (Domestic) 
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Active Scenario:  Ave Day
FlexTable: Reservoir Table



Active Scenario:  Max Day
FlexTable: Pipe Table



Active Scenario:  Max Day
FlexTable: Junction Table



Active Scenario:  Max Day
FlexTable: Reservoir Table



Active Scenario:  Peak Hour
FlexTable: Pipe Table



Active Scenario:  Peak Hour
FlexTable: Junction Table



Active Scenario:  Peak Hour
FlexTable: Reservoir Table
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WaterCAD Results (Fire Flow) 



Active Scenario:  Residential Fire Flow
Fire Flow Node FlexTable: Fire Flow Report
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Water Quality Report 
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Water Quality 
REport
epcor.com

PWS ID AZ0407056

Paradise Valley/SCottsdale



Safety. Quality. 
Community.  
You’ll hear these 
words spoken often 
around EPCOR.

Water. It’s life.

At EPCOR, we’re committed to providing 
you safe, quality, reliable drinking water 
every day. It’s our mission, and it’s an 
honor. Water fuels our daily routine, 
quenches our thirst and breathes life into 
our meals.

But we can’t take it for granted. Our 
water system needs a steward, one 
who’s there behind the scenes 24 hours 
a day, 7 days a week to manage, maintain 
and invest in it. 

EPCOR takes this responsibility seriously. 
From daily water quality checks that 
ensure safety and quality to investing 
in your water system, we’re ensuring 
that water will be available for years to 
come, whether your water source is deep 
underground or from rivers and lakes. 

In addition to monitoring the water 
that comes out of your tap, we’re also 
maintaining and improving the miles 
of pipelines, water mains, wells and 
hydrants that make up your water 
system. We’re ensuring that water isn’t 
wasted, and that it’s a resource that will 
be there for the long term.

Because every drop matters. 

Sincerely,

Joe Gysel

President, 
EPCOR USA, Inc.

epcor.com  |  3

What will I Find in this report?
This report complies with state and U.S. Environmental 
Protection Agency (EPA) drinking water regulations.
In it you’ll find information on:

y Where your water comes from

y Protecting your water

y What’s in your water
Information in this report is compiled, in part, 
from analytical data generated by laboratories 
certified in drinking water analysis.

Read this report – 
and share it!
Reading this report and 
understanding your 
community’s water is the 
first step. But it’s also 
important to share this 
information with those 
who might not receive it 
directly. If you’re a landlord, 
business, school or 
hospital, please share this 
report with water users in 
your community.

You want 
to know 
what’s in 

the water 
you’re 

drinking
As your water 

service provider, 
we’re committed to 
ensuring the quality 
and safety of that 
water. That’s why 

you are receiving this 
annual water quality 
report from us. We 
hope it will help you 

understand your 
community’s water 
a little better and 

what we’re doing to 
protect it.

Questions?
EPCOR Customer Care:
1-800-383-0834 
mywater@epcor.com
Este informe contiene 
información muy importante 
sobre su agua potable. 
Tradúzcalo o hable con 
alguien que lo entienda bien.
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GettinG 
 involved

Consulting with the 
community is important to 
us. If you have a question, 

concern or suggestion 
about your local water 

system, please contact our 
Customer Care team at 

1-800-383-0834. 

ABOUT Your Water
Paradise VAlley/SCottsdale

NotiCe oF SourCe Water Assessment
In 2004, the Arizona Department of Environmental Quality (ADEQ) 
completed a source water assessment for the seven wells used 
by EPCOR-Paradise Valley. The assessment reviewed the adjacent 
land uses that may pose a potential risk to the sources. These risks 
include, but are not limited to, gas stations, landfills, dry cleaners, 
agriculture fields, wastewater treatment plants, and mining activities. 
Once ADEQ identified the adjacent land uses, they were ranked 
as to their potential to affect the water sources. The results of the 
assessment were that two wells had no adjacent 
land uses, four wells had 10 adjacent land 
uses that posed a low risk to the source 
and each well also had one adjacent 
land use that posed a high risk, and 
one well had one adjacent land use 
that posed a high risk.

The complete assessment 
is available for inspection at 
the Arizona Department of 
Environmental Quality, 1110 W. 
Washington, Phoenix, AZ 85007, 
between the hours of 8 a.m. and 
5 p.m. For more information please 
contact ADEQ at 602-771-2300.

About Your DistriCt
• EPCOR provides water service to approximately 4,900 service 

connections in the Paradise Valley district.

Where your water Comes From
• Groundwater in the West Salt River Valley (WSRV) Sub-Basin, 

bordering the Phoenix Mountains

Additional information about the groundwater in 
your area

• The WSRV Sub-Basin is a broad, gently sloping alluvial plain, 
drained by the Gila and Salt Rivers.

• Sources of groundwater recharge include natural recharge from 
stream flows and along mountain fronts, incidental recharge 
from agricultural and urban uses, and intentional recharge at 
constructed recharge facilities. 

How We Protect Groundwater Together
Both groundwater and the associated pumping and delivery facilities 
are part of a complex system that needs not just monitoring, 
but also maintenance. From pipelines to water mains, wells to 
hydrants, we’re ensuring that the groundwater supply is protected 
and accessible. 

How You Can Help
Properly dispose of hazardous household chemicals on hazardous 
material collection days and limit your pesticide and fertilizer use. For 
information on household hazardous material collection days in your 
area, contact the Arizona Department of Environmental Quality at 
602-771-2300 or Earth911.com. 



6  |  epcor.com

What You Can 
expeCt To Find In 
Your Water 

SubstanCes That May Be 
Present In SourCe Water
Microbial Contaminants, such as viruses and bacteria, which may 
come from sewage treatment plants, septic systems, agricultural 
livestock operations or wildlife.
Inorganic Contaminants, such as salts and metals, which can be 
naturally occurring or may result from urban stormwater runoff, 
industrial or domestic wastewater discharges, oil and gas production, 
mining or farming.
Pesticides and Herbicides, may come from a variety of sources, such 
as agriculture, urban stormwater runoff and residential uses.
Organic Chemical Contaminants, including synthetic and volatile 
organic chemicals, which are by-products of industrial processes and 
petroleum production, and may also come from gas stations, urban 
stormwater runoff and septic systems.
Radioactive Contaminants, which can be naturally occurring or may 
be the result of oil and gas production and mining activities.

SourCes oF Drinking Water
The sources of drinking water—both tap water and bottled water—
include rivers, lakes, streams, ponds, reservoirs, springs and wells. 
As water travels over land surfaces or through the ground, it can 
acquire naturally occurring minerals. In some cases it can also 
acquire radioactive material and substances resulting from the 
presence of animals or from human activity.

Drinking water, including bottled water, may reasonably be expected 
to contain at least small amounts of some contaminants. The 
presence of these contaminants does not necessarily indicate that 
the water poses a health risk.

More information about contaminants and potential health 
effects can be obtained by calling the EPA’s Safe Drinking Water 
Information Hotline at 1-800-426-4791.

ensuring Your Water Is SaFe
To ensure that tap water is safe to drink, the EPA 
prescribes regulations limiting the amount of certain 
contaminants in water provided by public water 
systems. To ensure bottled water is safe to drink, 
U.S. Food and Drug Administration regulations 
establish limits for contaminants in bottled water.
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DID YOU
KNOW?
y  One-Part-Per-Million (mg/L or 

ppm) is equivalent to one inch in 
16 miles. 

y  One-Part-Per-Billion (ug/L or 
ppb) is equivalent to a single 
4-inch hamburger in a chain of 
hamburgers long enough to circle 
the earth at the equator 2.5 times. 

y  One-Part-Per-Trillion (ng/L or ppt) 
is equal to a single drop of water 
being diluted into 20 Olympic- 
size swimming pools.
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DID YOU KNOW?
Tap water costs a lot less than what you 
pay for other beverages. A gallon of water 
costs you about 1 penny. Compare that to 
the cost of a gallon of these beverages*:  

*  Costs for milk, orange juice and bottled water 
obtained from Bureau of Labor Statistics and 
Beverage Marketing Association reports. 
Other costs determined by calculating average 
supermarket pricing for bottles of soda, wine and 
beer and converting to a gallon.

TaT
pp
cc
t

What You Can 
expeCt To Find In 
Your Water 

y  Milk = $3.29/gallon

y  Orange Juice = $2.55/gallon
y  Beer = $15.00/gallon
y  Bottled Water = $1.21/gallon
y  Wine = $25/gallon

Home water 
treatment units
Failure to perform maintenance on your 
home water treatment unit can result 
in poor water quality. If you installed a 
home water treatment system such as 
a water softener or reverse osmosis 
system, please remember to follow 
the manufacturer’s instructions on 
operation and maintenance. For more 
information, contact the manufacturer 
of your treatment system for 
maintenance instructions or assistance. 
Additional information about home 
water treatment systems is available 
from the Water Quality Association at 
630-505-0160 or by visiting wqa.org. 

SpeCial Health InFormation
Some people may be more vulnerable to contaminants in drinking 
water than the general population. Immuno-compromised persons 
such as persons with cancer undergoing chemotherapy, persons 
who have undergone organ transplants, people with HIV/AIDS or 
other immune system disorders, some elderly and infants may 
be particularly at risk from infections. These people should seek 
advice about drinking water from their healthcare providers. EPA/
CDC (Centers for Disease Control and Prevention) guidelines on 
appropriate means to lessen the risk of infection by cryptosporidium 
and other microbial contaminants are available from the EPA’s Safe 
Drinking Water Information Hotline at 1-800-426-4791.

Lead
EPCOR monitored the water for lead and copper in 2017 at 30 
residences throughout the community and met the federal lead 
and copper standards. The 30 houses sampled were representative 
of the types of houses throughout the system. If your house was 
sampled you would have received the analysis results. If present, 
elevated levels of lead can cause serious health problems, especially 
for pregnant women and young children. Lead in drinking water is 
primarily from materials and components associated with service 
lines and home plumbing. EPCOR is responsible for providing 
highquality drinking water, but cannot control the variety of materials 
used in plumbing components. When your water has been sitting for 
several hours, you can minimize the potential for lead exposure by 
flushing your tap for 30 seconds to 2 minutes before using water for 
drinking or cooking. If you are concerned about lead in your water, 
you may wish to have your water tested. Information on lead in 
drinking water, testing methods and steps you can take to minimize 
exposure is available from the Safe Drinking Water Information 
Hotline or at www.epa.gov/safewater/lead.



FreQuently 
Asked Questions

Why is Chlorine added to 
my drinking water?
Chlorine is added to your water for your protection and is used as a 
disinfectant to ensure that harmful organisms, such as bacteria and 
viruses, are destroyed in the treatment process.

Are there other ways to 
remove the Chlorine taste 
or smell From my water?
To remove the taste of chlorine from your water, try 
these tips:

y   Place water in a glass container in the refrigerator 
overnight, uncovered. This will let the chlorine dissipate.

y   Bring your water to a rolling boil for five minutes 
and let it stand to cool.

y   Add a slice of lemon or a few drops of lemon juice 
to your glass of drinking water.

Will my home treatment 
deviCe remove Chlorine?
Some home treatment devices can remove chlorine. Once chlorine 
is removed, the water should be treated like any other beverage 
product and used as quickly as possible. We recommend that you 
follow the manufacturer’s instructions for maintaining the device to 
ensure water quality.

What is the white or Colored 
deposit on my dishes or FauCets?
In most cases, the deposits or sediments left behind after water 
evaporates are calcium carbonate. The amount of calcium in the 
water is referred to as hardness. Cleaning with white vinegar 
can help to dissolve and remove deposits. Using a commercial 
conditioner, liquid detergents or the “air-dry” option in dishwashers 
can help to decrease the calcium carbonate found on dishes.

Are the deposits or 
hard water harmFul?
Hardness and/or the deposits left by hard water don’t pose a health 
concern and may have health benefits. We don’t treat drinking water for 
water hardness that can result in hard water deposits.

What is the 
level oF 
hardness in 
my water?
The hardness in your 
water ranges from 
12 to 20 grains 
per gallon (gpg).

Why is my water Cloudy or 
milky in appearanCe when it 
Comes out oF the tap?
Water that appears cloudy or milky is typically caused by trapped 
air (very small air bubbles) in the water. If this occurs, simply let the 
water stand for a few minutes—the air will dissipate leaving a clear 
glass of water.  
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The quality of your water depends on the source water itself 
as well as factors such as the geology and biology of the area 
where the water came from. For some elements that are 
known to have an effect on the aesthetics of the water quality 
parameters, the EPA has established guidance levels known 
as secondary maximum contaminant level standards (SMCLs). 
When levels of these contaminants are found to be above the 
SMCLs, they may impact the aesthetic quality of the water 
(e.g., color, taste and odor). Although aesthetic water qualities 
may vary, your water meets all state and federal regulatory 
standards and is safe to use for all drinking water purposes. 
Secondary contaminants include, but are not limited to, 
manganese, iron and total dissolved solids (TDS).

Degree of water hardness range (gpg)

Soft Less than 1
Slightly Hard 1 to 3.4
Moderately Hard 3.5 to 6.9
Hard 7 to 10.4
Very Hard Greater than 10.5



ppm (Parts per Million): One part substance per million parts water 
(or milligrams per liter).

ppt (Parts per Trillion): One part substance per trillion parts water (or 
nanograms per liter).

SMCL (Secondary Maximum Contaminant Level): Non-
enforceable guidelines regulating contaminants that may cause 
cosmetic or aesthetic effects in drinking water.

Total Dissolved Solids: An overall indicator of the amount of 
minerals in water.

TT (Treatment Technique): A required process intended to reduce 
the level of a contaminant in drinking water.

TTHM (Total Trihalomethanes): Consist of Chloroform, Bromoform, 
Bromodichloromethane and Dibromochloromethane.

UCMR (Unregulated Contaminant Monitoring Rule): Unregulated 
substances are measured, but maximum contaminant levels have 
not been established by the government.

AL (Action Level): The concentration of a contaminant which, if 
exceeded, triggers treatment or other requirements that a water 
system must follow.

GPG (grains per gallon): Used to describe the dissolved hardness 
minerals contained in water and is a unit of weight that equals 
1/7,000 of a pound.

HAA5 (Haloacetic Acids): Consist of Monochloroacetic Acid, 
Dichloroacetic Acid, Trichloroacetic Acid, Bromoacetic Acid and 
Dibromoacetic Acid.

MCL (Maximum Contaminant Level): The highest level of a 
contaminant that is allowed in drinking water. MCLs are set as 
close to the MCLGs as feasible using the best available treatment 
technology.

MCLG (Maximum Contaminant Level Goal): The level of a 
contaminant in drinking water below which there is no known or 
expected risk to health. MCLGs allow for a margin of safety.

MNR: Monitored, not regulated.

MRDL (Maximum Residual Disinfectant Level): The highest level 
of a disinfectant allowed in drinking water. There is convincing 
evidence that addition of a disinfectant is necessary for control of 
microbial contaminants.

MRDLG (Maximum Residual Disinfectant Level Goal): The level 
of a drinking water disinfectant below which there is no known or 
expected risk to health. MRDLGs do not reflect the benefits of the 
use of disinfectants to control microbial contaminants.

NA: Not Applicable.

ND: None Detected.

NTU: Nephelometric turbidity units.

ppb (Parts per Billion): One part substance per billion parts water 
(or micrograms per liter).

pCi/L (Picocuries per Liter): Measurement of the natural rate 
of disintegration of radioactive contaminants in water (also beta 
particles).
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DeFinition 
oF Terms
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How to read your 
water Quality table
Below, you’ll see an analysis of your drinking water. 
Here’s an example of how to read these tables:

your water Quality table
The data shown in the tables below are results from commercial 
laboratories certified in drinking water analysis by the Arizona Department 
of Health Services. 

Start here and 
read across

2018 or 
year prior

The goal 
level 

for that 
substance

Highest 
level of 

substance 
allowed

Highest 
amount that 
was found

Highest and 
lowest amounts 

found
Where substance 
usually originates

Yes means the 
amount found 
is below gov’t 
requirements

The table shows what substances were detected in your drinking 
water during 2018 or the last required sampling period within the last 
five years.

Substance (units) Year 
Sampled MCLG Range of 

Detections
Compliance 

Achieved
Typical SourcesMCL Highest Amount 

Detected

What’s in 
your water

Regulated Substances Measured in the 
Water Leaving the Treatment Facility

 Arsenic (ppb) 2018 0 10 8.61 7.9 - 8.6 YES Erosion of natural deposits
 Barium (ppm) 2017 2 2 0.017 0.017 YES Erosion of natural deposits
 Chromium (ppb) 2017 100 100 25 25 YES Erosion of natural deposits
 Fluoride (ppm) 2017 4.0 4.0 0.37 0.37 YES Erosion of natural deposits
 Nitrate (ppm) 2018 10 10 4.77 4.77 YES Runoff from fertilizer use; leaking from septic 
        tanks, sewage; erosion of natural deposits
 Selenium (ppb) 2017 50 50 2.2 2.5 YES Erosion of natural deposits
 Sodium (ppb) 2017 NA MNR 65 65 YES Erosion of natural deposits
 Gross Alpha excluding radon and 
 uranium (pCi/L) 2014 0 15 4.8 4.8 YES Erosion of natural deposits

Substance (units) Year 
Sampled MCLG Range of 

Detections
Compliance 

Achieved
Typical SourcesMCL Highest Amount 

Detected
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What’s in 
your water
Regulated Substances Measured in the Distribution System

 TTHMs (ppb) 2018 NA2 80 14.7 5.3 - 14.7 YES By-product of drinking water disinfection
 HAA5 (ppb) 2018 NA2 60 2.1 ND - 2.1 YES By-product of drinking water disinfection
 Chlorine Residual (ppm) 2018 4 4.0 0.9 0.8 - 0.9 YES Water additive used to control microbes

Substance (units) Year 
Sampled

MCLG/ 
MRDLG

Range of 
Detections

Compliance 
Achieved

Typical SourcesMCL/ 
MRDL

Highest Running 
Annual Average

Unregulated Substances Measured in the 
Water Leaving the Treatment Facility 

 Hardness (grains/gallon) 2014 11.7 - 19.8 Natural calcium and magnesium content
 pH (units) 2014 7.1 - 8.5 pH is a measure of the acid/base properties
 Total Dissolved Solids (ppm) 2014 470 - 640 Erosion of natural deposits

Substance (units) Year Sampled Range of Detections Typical Sources

Tap Water Samples: Lead and Copper Results

 Copper (ppm) 2017 1.3 1.3 30 0.19 0 YES Corrosion of household plumbing systems;  
         erosion of natural deposits
 Lead (ppb) 2017 0 15 30 ND 0 YES Corrosion of household plumbing systems; 
         erosion of natural deposits

Substance (units) Year 
Sampled MCLG 90th 

Percentile
Number of Samples 
Above Action Level

Compliance 
Achieved Typical SourcesAction 

Level
Number of 
Samples
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What’s in 
your water

1Arsenic: EPCOR’s groundwater arsenic removal facility continues 
to produce water with arsenic levels below the current federal and 
state standards. While your drinking water meets EPA’s standard for 
arsenic, it does contain low levels of arsenic. EPA’s standard balances 
the current understanding of arsenic’s possible health effects against 
the costs of removing arsenic from drinking water. EPA continues 
to research the health effects of low levels of arsenic, which is a 
mineral known to cause cancer in humans at high concentrations 
and is linked to other health effects such as skin damage and 
circulatory problems.
2TTHM/HAA5: Although there is no collective MCLG for this 
contaminant group, there are individual MCLGs for some of the 
individual contaminants: Trihalomethanes: bromodichloromethane 
(0.0 mg/L); bromoform (0.0 mg/L); chloroform (0.07 mg/L); 
dibromochloro-methane (0.06 mg/L). Haloacetic acids: dichoroacetic 
acid (0.0 mg/L); trichloroacetic acid (0.3 mg/L). Monochloroacetic 
acid, bromoacetic acid and dibromoacetic acid are regulated with this 
group but have no MCLGs.

EPCOR collected total coliform samples during the February 2018 
timeframe as required by safe drinking water regulations.  The 
analytical results from these samples, as established by a state 
licensed laboratory, showed that the water met the required state and 
federal safe drinking water standard for this contaminant.  However, 
some of the data were not reported to ADEQ by March 10, 2018 as is 
required by rule.  EPCOR updated internal data review procedures to 
prevent any future late reporting of analytical results.

Additional monitoring
In addition to the parameters listed in this table, other parameters 
were monitored for, including regulated pesticides, herbicides, 
petroleum by-products and metals. None of those parameters 
were detected in the water. If you have any questions about this 
report or your drinking water, please call our Customer Care team 
at 1-800-383-0834.

EPCOR encourages feedback related to the quality of water that 
is provided to you. Please feel free to submit comments to us 
directly at mywater@epcor.com. You may also provide feedback 
to the Arizona Corporation Commission (ACC). 

Unregulated Contaminant Monitoring Rule Substances Measured 
at the Treatment Facility and in the Distribution System 

 Vanadium (ppb) 2014 20 - 21 Erosion of natural deposits
 Strontium (ppm) 2014 0.73 - 0.78 Erosion of natural deposits
 Molybdenum (ppb) 2014 1.1 Erosion of natural deposits
 Chromium (Total) (ppb) 2014 27 - 28 Erosion of natural deposits
 Chromium VI (ppb) 2014 26 - 28 Erosion of natural deposits
 Chlorate (ppb) 2014 140 - 150 By-product of drinking water disinfection
 Chlorodifluoromethane (ppb) 2014 0.12 Discharge from industrial chemical factories

Substance (units) Year Sampled Range of Detections Typical Sources



Learn more about your 
water at epcor.com. 
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Section 1 General Purpose 
 
The following guidelines should not be construed as an ordinance. These guidelines are a result of joint 
discussions between the Town Planning Commission and Town Council to provide a generally-
accepted vision of appropriate site, bulk, density, perimeter, parking, sign, lighting, and other related 
standards during the review of a new or amended Special Use Permit for a non-residential 
development in the Town of Paradise Valley. The nature of the request, the architecture of the 
development, the unique characteristics of the site, among other factors; may merit less or more 
restrictive standards as determined during a complete review of each individual request. It should be 
noted that meeting all the guidelines listed below does not obligate the Town to grant a Special Use 
Permit or amendment thereto. These guidelines supplement the regulations as set forth in Article XI, 
Additional Use Regulations and Special Uses, of the Town Zoning Ordinance.   
 
Section 2 Lighting 
 
The following lighting guidelines shall apply to all non-residential properties requiring a Special Use 
Permit.  

a. Outdoor lighting shall be permitted so long as: 
 

i. the light emitting element is shielded so that no beam of light extends above a 
horizontal plane placed at the lowest level of any exposed portion of the light emitting 
element; and 

 
ii. the light emitting element and reflecting device of all lighting or illumination units is 

hooded or shielded so that it is not visible from any adjacent lot or real property; and 
 

iii. such outdoor lighting or illuminating units do not direct light, either directly or through 
a reflecting device, upon any adjacent real property. 

 
iv. uplighting shall be permitted so long as no Luminaire is greater than 300 Lumens. 

 
b. Outdoor pole lighting shall be permitted subject to the provisions of subsection A.8.a of this 

section so long as: 
  

1. the height of such lights or illumination does not exceed 16 feet measured 
from the natural ground level; and   

2. Each lighting or illuminating device shall be set back from the nearest 
property line a distance equal to or greater than the height of the device above natural 
ground level.  

 



 

c. Outdoor light levels, measured in foot candles or equivalent Lux in accordance with 
Illuminating Engineering Society of North America (IESNA) standards, shall not exceed the 
following levels in the locations specified: 

 
i. parking lots – 1.6. 

 
ii. entrance roadways, interior driveways and drop off areas – 5.0. 

 
iii. adjacent to service buildings and loading docks – 5.0. 

 
iv. in conjunction with architectural lighting adjacent to all other structures – 3.0. 

 
v. outdoor pool decks and function areas – 5.0. 

 
vi. outdoor dining areas – 10.0. 

 
d. No outdoor lighting shall be permitted within any setback area adjacent to a residential 

property unless: 
 

i. the lighting measured at the property line does not exceed 0.5 foot candles; and 
 

ii. all light emitting elements are less than three (3) feet in height.  
 
 
Section 3 Open Space Criteria 

 
The following Open Space Criteria shall apply to all non-residential properties requiring a Special Use 
Permit. To maintain view corridors around the perimeter of a property, building heights shall be 
limited around property lines.  No building shall penetrate an imaginary plane beginning at 16 feet 
above the natural grade and 20 feet from exterior property lines, which plane slopes upward at a ratio 
of one foot vertically for each five feet horizontally measured perpendicular to the nearest property 
line, as illustrated in Figure 3-1.  This limitation shall apply until the maximum allowable height is 
reached.  All height measurements shall commence at the ground elevation at the 20-foot beginning 
line.  Building height measurements shall be taken from the high points of the structure to the closest 
point on the 20-foot beginning line perpendicular to that portion of the structure. Notwithstanding the 
foregoing, no structure shall be located closer to an exterior property line than as otherwise permitted 
for that use.  
 

Figure 3-1  

 



 

Section 4  Resorts 
 
1. Site Standards  
 

a. Except for properties that have existing special use permits for resort uses, the minimum site 
area shall be 20 acres which shall not be bisected by any public right-of-way. 

 
b. Except for properties that have existing special use permits for resort uses, the site shall have 

primary access from and frontage of at least 300 feet on a Major or Minor Arterial as 
designated in the Paradise Valley General Plan. 

 
c. Principal structures shall be those containing guest units or those containing guest registration 

areas, facility administrative offices and accessory uses.  Principal structures with guest units 
also may contain permitted accessory uses. 

 
d. Accessory structures shall be those containing accessory uses. 

 
e. Service structures shall include those structures used for support and maintenance of the 

resort.  
 
f. All parking on a site shall be at the surface or underground. 

 
g. No individual retail business, office or business service shall occupy more than 2000 square 

feet.  Entrances to any retail business, office or business service shall be from within a 
principal or accessory structure. 

 
 

2. Bulk and Density Standards 
 

a. Maximum building height: 
 

i. Principal Structures - 36 feet 
 

ii.  Accessory structures - 24 feet 
 

iii.  Service structures - 18 feet 
 

iv.  Towers and other architectural features may exceed maximum building heights, subject 
to special use permit or major amendment approval. 

 
v.  To maintain view corridors around the perimeter of a property, building heights shall be 

limited around property lines in accordance with the Open Space Criteria per Section 3 
of the Special Use Permit Guidelines.                            

 
b. Lot coverage 
 

i.       Total of all structures - 25% 
 

ii.  Total of all impervious surfaces including building footprints - 60% 
 

iii.   Open space, which shall consist of land and water areas retained for active or passive 
recreation purposes or essentially undeveloped areas retained for resource protection 
or preservation purposes, a  minimum of 40% 

 
c. Maximum density of guest units – 1 unit for each 4000 sq. feet of site area 

 



 

3. Perimeter Standards 
 

a. Minimum distance from exterior property lines where the adjacent use is residential: 
 

i. Principal structures - 100 feet 
 

ii. Accessory structure - 60 feet 
 

iii. Service structure - 100 feet 
 

iv. Outdoor game courts and swimming pools which are generally available to all guests - 
200 feet 

 
v. Parking lots and interior drives, excluding exterior points of access –60 feet  

 
vi. Any portion of an equestrian facility, including structures, barns, stalls and corrals - 200 

feet 
 

b. Minimum distance from exterior property lines where the adjacent use is other than residential 
or is adjacent to a public street: 
 

i. Principal structures - 100 feet 
 

ii. Accessory structure - 40 feet 
 

iii. Service structure – 65 feet 
 

iv. Outdoor game courts and swimming pools which are generally available to all guests - 
65 feet 

 
v. Parking lots and interior drives, excluding exterior points of access - 40 feet. 

 
c. There shall be a 40 foot wide landscaped area adjacent to an exterior property line where it 

abuts residentially zoned property. 
 

d. There shall be a minimum 30 foot wide landscaped area where an exterior property line abuts 
a public or private local or collector street and a 50 foot wide landscaped area where an 
exterior property line abuts a Major or Minor Arterial. 

 
e. The provisions of Chapter XXIV, Walls, and Fences, of the Town’s Zoning Ordinance shall 

apply. 
 

4. Parking and Circulation  
 

a. On site parking shall be provided as follows: 
 

i. For each guest unit - 1.2 spaces. 
 

ii. For each dwelling unit - 2.0 spaces. 
 

iii. For each 50 square feet of net dining area in restaurants - 1.0 space. 
 

iv. For each two seats or equivalent area in meeting rooms, auditoriums or group assembly 
areas - 1.0 space. 

 
v. For each 300 square feet of net sales areas in retail establishments – 1.0 space.  



 

 
vi. For each 300 square feet of net occupied space in office and service establishments - 1.0 

space. 
 

b. These requirements may be modified in conjunction with special use permit or major 
amendment approval based on information documenting overlapping usage of on-site 
facilities by guests or visitors and as contained in an approved traffic and parking analysis. 

 
c. All parking and driveway areas shall be located so as to prevent lights from shining onto 

adjacent residential property. 
 

d. All parking areas and driveways located within 200 feet of adjacent residentially zoned 
property shall be screened with a minimum three foot high, solid, decorative wall or a 
landscaped berm providing equivalent screening or a combination of both. 

 
e. Landscaped islands shall be provided every 100 feet within surface parking areas.  Shade tree 

planters shall be provided between every four stalls. 
 

f. No loading, truck parking, trash containers or outdoor storage area shall be located within 100 
feet of adjacent residentially zoned property. All such areas shall provide visual and noise 
screening to minimize impacts on adjacent residential property. 

 
5. Signs 
 

a. An identification sign may be located at each entrance to the resort from a Major or Minor 
arterial street. The maximum height shall be 8 feet and the maximum sign area shall be 40 
square feet, aggregate.  

 
b. On entrances from all other streets, the maximum height shall be 4 feet and the maximum area 

shall be 32 square feet, aggregate. 
 

c. All signs shall be only backlit or indirectly illuminated according to the standards in Article 
XXV, Signs, of the Town’s Zoning Ordinance.  

 
d. No moving or animated signs shall be permitted.  Changeable copy is permitted within the 

allowable sign area. 
 
e. Traffic and directional signs within the site shall not exceed 12 square feet in area, aggregate, 

and shall not exceed 5 feet in height. 
 
f. A sign, mounted on an exterior wall of any structure shall contain only structure identification 

as necessary for emergency access.  
 

6. Lighting as per Section 2 of the Special Use Permit Guidelines 
 
 
 
 
 



 

Section 5 Medical Office 
 

1. Bulk and Density Standards 
 

a. Maximum building height 
 

i. Principal Structures – 30 feet 
 

ii. Accessory structures – 24 feet 
 

iii. Service structures – 18 feet 
 

iv. Towers and other architectural features may exceed maximum building heights, subject 
to special use permit or major amendment approval. 

 
v.  To maintain view corridors around the perimeter of a property, building heights shall be 

limited around property lines in accordance with the Open Space Criteria per Section 3 
of the Special Use Permit Guidelines.  

 
b. Maximum lot coverage for all  buildings - 25% 
 
c. Minimum lot area - 5 acres 

 
2. Perimeter Standards 

 
a. Building setback when property is adjoining residentially zoned property – 60 feet 

 
b. Building setback when property is adjoining a public street - 40 feet 

 
c. Parking lots and internal driveways shall be set back a minimum of 60 feet from adjoining 

residential zoned property 
 

d. Parking lots shall be shielded with a minimum 3 foot high wall or landscaped berm providing 
equivalent screening or a combination of both so that no vehicle lights shall shine onto 
adjacent residential property. 

 
e. Parking lots adjoining public streets shall be screened with a minimum three foot high, solid, 

decorative wall or a landscaped berm providing equivalent screening or a combination of 
both. 

 
f. There shall be a 40 foot wide landscaped area adjacent to an exterior property line where it 

abuts residentially zoned property. 
 

g. There shall be a minimum 30 foot wide landscaped area where an exterior property line abuts 
a public or private local or collector street and a 50 foot wide landscaped area where an 
exterior property line abuts a Major or Minor Arterial. 

 
3. Parking 
 

a. On-site parking shall be provided as follows: 
 

i. Medical offices - 1 space for each 200 square feet of interior floor area. 
 

ii. Outpatient surgical facilities - 1 space for each 2 employees plus 1 space for each 
surgical room. 

 



 

iii. Medical laboratories - 1 space for each 2 employees. 
 

iv. Physical therapy facilities - 1 space for each 1.5 employees. 
 

v. Pharmacy – 1 space for each 300 square feet of interior area. 
 

b. These requirements may be modified in conjunction with special use permit or major 
amendment approval based on information documenting overlapping usage of on-site 
facilities by staff and visitors and as contained in an approved traffic and parking analysis. 
 

4. Signage 
 
In addition to the provisions of Chapter XXV, Signs, of the Town’s Zoning Ordinance, the following 
regulations shall apply: 

 
a. One ground sign that is no higher than 8 feet and no larger than 40 square feet in area shall be 

permitted at each principal entrance to the property. 
 

b. No moving or animated signs shall be permitted. 
 

c. Traffic and directional signs within the site shall not exceed 12 square feet in area or five feet 
in height. 

 
5. Lighting  
 

        Lighting as per Section 2 of the Special Use Permit Guidelines 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Section 6 Religious Facility, Private School, Non-Profit Organization, 
Public/Quasi Public 

 
1. Bulk and Density Standards 

 
a. Maximum building height of principal building – 35 feet 

 
b. Maximum building height for all other structures - 24 feet 

 
c. Maximum lot coverage for all buildings - 25% 

 
d. Minimum lot area - 5 acres 

 
e. Towers and other architectural features may exceed building maximum heights subject to 

special use permit or major amendment approval. 
 

f. To maintain view corridors around the perimeter of a property, building heights shall be 
limited around property lines in accordance with the Open Space Criteria per Section 3 of the 
Special Use Permit Guidelines.  

 
2. Perimeter Standards 

 
a. Building setback when property is adjoining residentially zoned property – 60 feet 

 
b. Building setback when property is adjoining a public street - 40 feet 

 
c. Parking lots and internal driveways shall be set back a minimum of 60 feet from adjacent 

residentially zoned property. 
 

d. Parking lots shall be shielded with a minimum 3 foot high wall or a landscaped berm 
providing equivalent screening or a combination of both so that no vehicle lights shall shine 
onto adjacent residentially zoned property. 

 
e. Parking lots adjoining public streets shall be shielded by a minimum 3 foot high wall or 

landscaped berm providing equivalent screening or a combination of both.  
 

f. There shall be a 40 foot wide landscaped area adjacent to an exterior property line where it 
abuts residentially zoned property. 

 
g. There shall be a minimum 30 foot wide landscaped area where an exterior property line abuts 

a public or private local or collector street and a 50 foot wide landscaped area where an 
exterior property line abuts a Major or Minor Arterial. 

 
3. Parking 

 
a. On-site parking shall be provided as follows: 

 
i. Places of assembly - 1 space for each 3 seats or for each 54 inches of total pew length 

 
ii. Classrooms - 1 space for each classroom 

 
iii. Administrative offices - 1 space for each 300 square feet of net interior floor area 

 
iv. Professional offices - 1 space for each 300 square feet of net interior floor area 

 



 

b. These requirements may be modified in conjunction with special use permit or major 
amendment approval based on information documenting overlapping usage of on-site 
facilities by employees or visitors and as contained in an approved traffic and parking 
analysis. 

 
4. Signage 

 
In addition to the provisions of Chapter XXV, Signs, of the Town’s Zoning Ordinance, the following 
regulations shall apply: 

 
a. One ground sign no higher than 8 feet and no larger than 32 square feet in area shall be 

permitted at each principal entrance to the property. 
 

b. No moving or animated signs shall be permitted. 
 
c. Changeable message panels shall be permitted. 

 
d. Traffic and directional signs within the site shall not exceed 12 square feet in area and five 

feet in height. 
 

5. Lighting 
 
Lighting as per Section 2 of the Special Use Permit Guidelines 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Section 7 Country Club and Golf Course  
 

1. Bulk and Density Standards 
 

a. Uses may be conducted indoors or outdoors. 
 

b. Structures associated with the facility shall not exceed one story or 24 feet in height 
 

c. Lot coverage of all structures on a site shall not exceed 20% excluding  outdoor game courts 
and swimming pools, and shall not exceed 30% including outdoor game courts and swimming 
pools. 

 
d. Minimum site area - 5 acres 

 
e. To maintain view corridors around the perimeter of a property, building heights shall be 

limited around property lines in accordance with the Open Space Criteria per Section 3 of the 
Special Use Permit Guidelines. 

 
2. Perimeter Standards 

 
a. No tee or hole within any golf course or driving range shall be closer than 100 feet from the 

principal structure on any residentially zoned land. 
 
b. No portion of any outdoor game court or swimming pool and decking shall be closer than 150 

feet from the property line of any residential zoned land.  
 
c. Building setback when property is adjoining residentially zoned property – 40 feet. 

 
d. Building setback when property is adjoining a public street – 40 feet. 

 
e. Parking lots and internal driveways shall be set back a minimum of 60 feet from adjacent 

residentially zoned property. 
 

f. Parking lots shall be shielded with a minimum 3 foot high wall or a landscaped berm 
providing equivalent screening or a combination of both so that no vehicle lights shall shine 
onto adjacent residentially zoned property. 

 
g. Parking lots adjoining public streets shall be shielded by a minimum 3 foot high wall or 

landscaped berm providing equivalent screening or a combination of both. 
 

h.  There shall be a 40 foot wide landscaped area adjacent to an exterior property line where it 
abuts residentially zoned property. 

 
i. There shall be a minimum 30 foot wide landscaped area where an exterior property line abuts 

a public or private local or collector street and a 50 foot wide landscaped area where an 
exterior property line abuts a Major or Minor Arterial. 

 
 

3. Parking 
 

a. On-site parking shall be provided as follows: 
 

i. employees - 1 space per employee. 
 
ii. per golf course hole - 2 spaces. 

 



 

iii. per driving range station tee area - 2 spaces. 
 
iv. putting or chipping green - 1 space per 500 square feet. 

 
v. tennis, racquetball or handball - 3 spaces per court. 

 
vi. swimming pool - 1 space per 60 square feet of deck area. 

 
vii. dining areas and bar  - 1 space per 50 square feet of dining area. 

 
viii. retail sales area - 1 space per 300 square feet of gross sales area. 

 
ix. exercise room - 1 space per 150 square feet of gross area. 

 
x. event hall - 1 space per 50 square feet of assembly area or 1 space per 2 fixed or 

portable seats. 
 

b. These requirements may be modified in conjunction with special use permit or major 
amendment approval based on information documenting overlapping usage of on-site 
facilities by guests or visitors and as contained in an approved traffic analysis. 

 
4. Signage 

 
In addition to the provisions of Chapter XXV, Signs, of the Town’s Zoning Ordinance, the following 
regulations shall apply: 

 
a. One ground sign which shall be no higher than 8 feet and no larger than 40 square feet in area 

shall be permitted at each principal entrance to the property. 
 

b. No moving or animated signs shall be permitted. 
 
c. Changeable message panels shall be permitted. 

 
d. Traffic and directional signs within the site shall not exceed 12 square feet in area or five feet 

in height. 
 

5. Lighting 
 

Lighting as per Section 2 of the Special Use Permit Guidelines 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Section 8 Guardhouse, Gatehouse, and Access Control Gates 
 
1. Bulk, density and design standards 
 

a. The appearance of the guardhouses, gatehouses, and access control gates and related 
improvements shall be architecturally and aesthetically compatible with adjacent buildings, 
structures and landscaping. 

 
b. There shall be a turnaround provided outside a guardhouse, gatehouse, or access control gate 

which shall meet Town standards for cul-de-sacs. 
 

c. An access control gate shall be set back a minimum of 150 feet from the centerline of the 
nearest intersecting street providing access to the facility. 

 
d. Guardhouses and gatehouses shall be no higher than 16 feet in height. 

 
e. No guardhouse or gatehouse shall exceed 250 square feet in area. 

 
f. No access control gate shall be higher than 8 feet. 

 
g. Pedestrian and non-motorized vehicle access shall be provided adjacent to roadway access. 
 

2. Signage 
 

a. One wall sign, not to exceed 6 feet in height or 6 square feet in area shall be permitted. 
 
b. Ground signs, not to exceed 4 feet in height or 2 square feet each in area shall be permitted. 
 

3. Lighting 
 

Lighting as per Section 2 of the Special Use Permit Guidelines 
 



GENERAL PLAN POLICIES 
Smoke Tree Resort Major Special Use Permit Amendment (2018) 
7101 E Lincoln Drive 
 

1 
 

Several General Plan policies apply related to the request for a major renovation of the 
Smoke Tree Resort property. Primary policies that apply include the policies of Goal LU 
2.1.2, Special Use Permit Property Revitalization, and several of the policies of Goal DA 
2.2.1, Development Area Policy. The subject site is located in a designed Development 
Area. Below is a more exhaustive list of pertinent General Plan policies for 
consideration in review of this application request. As applicable, other policies may be 
considered.  
 
Encourage renovation of SUP sites 
 
LU 2.1.2.4 Special Use Permit Property Maintenance. The Town shall encourage, and where 
subject to redevelopment require, owners of closed or poorly maintained Special Use Permit properties to 
upgrade existing structures and properties to improve their physical condition to acceptable standards or 
require such structures to be removed or demolished. 
 
Consider alternative uses and density in Development Areas 
 
DA 2.2.3.3 East Lincoln Drive Development Areas. The Town should encourage moderate 
intensity, mixed-use, and context appropriate resort development within the East Lincoln Drive 
Development Areas that includes reasonable separation between incompatible uses and adjacent 
residential areas and effective buffering of unwanted noise, light, traffic and other adverse impacts. 
 
CC&H 3.2.1.2 Other Housing Types. The Town shall consider less than one acre per residence 
housing only on Special Use Permit resort properties and to serve the Town’s existing resident population, 
including single-owner resort housing. 
 
CC&H 3.2.1.3 Fractional Ownership & Timeshares. The Town shall not allow timeshares or 
fractional ownership residences anywhere in the Town.  
 
Mitigate the impact to residential neighborhoods and adjacent land uses  
 
LU 2.1.2.1 Encourage Revitalization. The Town shall continue to encourage Special Use Permit 
property revitalization and improvement within their existing geographic boundaries as long as such 
improvement does not adversely affect the integrity and enjoyment of adjacent residential neighborhoods. 
 
LU 2.1.2.2 Require Impact Assessments. The Town shall require that proposals for revitalization 
and improvement of Special Use Permit properties include community impact assessments that address 
beneficial as well as adverse project impacts, including but not limited to noise, traffic, parking, open 
space or mountain views, and light pollution. 
 
LU 2.1.2.3 Compatibility of Adjoining Uses. The Town shall ensure that development within Special 
Use Permit properties is compatible with adjacent land uses, particularly residential uses, by requiring 
such features as: 
• Increased building setbacks from rear or side yard property lines adjoining single-family residential 
uses; 
• Building heights stepped back from sensitive adjoining uses to maintain appropriate transitions in scale 
and to protect privacy; 
• Landscaped off-street parking areas, loading areas, and service areas screened from adjacent residential 
areas, to the degree feasible; 
• Lighting shielded to minimize impacts on adjacent residential uses and protect dark skies; and 
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• Operational restrictions to limit the adverse impact of noise, light, and traffic and minimize the risk of 
crime to adjacent residences. 
 
DA 2.2.1.2 Balanced Consideration. Consideration of Development Area Special Use Permit 
applications should balance a need for the Town’s fiscal health against a steadfast commitment to 
protecting adjacent low-density residential character and quality of life. 
 
DA 2.2.1.3 Minimize Neighborhood Incompatibility. The Town shall require development or 
redevelopment within Development Areas to provide reasonable separation of incompatible land uses 
from adjacent residential areas through context- and scale appropriate land planning and architectural 
design, greater setback distances, noise mitigation, resort property programming, and landscape 
buffering. 
 
OS 5.1.9.1 Mountain View Consideration. The Town shall place a high priority on the preservation 
and restoration of mountain views from public rights-of-way during any new, intermediate or major 
Special Use Permit amendment process. 
 
EP 6.1.3.5 Glare. The Town shall require, through development design features, new development 
avoid the creation of excessive glare that makes seeing difficult due to the presence of reflected 
sunlight or artificial light such as floodlights. 
 
Use context-appropriate site/building design 
 
LU 2.1.2.5 Building Design and Site Planning. The Town shall encourage context-appropriate and 
responsive building design and site planning on Special Use Permit properties that mitigates the scale of 
larger buildings through careful use of building massing, setbacks, facade articulation, fenestration, varied 
parapets and roof planes, and pedestrian-scaled architectural details. 
 
LU 2.1.3.1 Visual Openness. The Town shall maximize the benefits of visual openness throughout the 
Town by specific limits on floor area ratio, setbacks, side yards, and building and wall heights. 
 
LU 2.1.3.2 Conservation. The Town shall encourage energy and water conservation by the appropriate 
orientation and design of buildings and the use of low-water use landscaping. 
 
CC&H 3.1.3.2 Responsiveness to Context. The Town shall promote building design that respects and 
responds to the local context, and scale, including use of local materials where feasible, responsiveness to 
the Sonoran Desert climate, and consideration of the cultural and historic context of the Town of Paradise 
Valley’s neighborhoods and centers. 
 
CC&H 3.1.3.6 Architecturally Significant Buildings. The Town shall encourage the development of 
architecturally significant public and private buildings and resort development in key locations to 
create new landmarks and focal features that contribute to the Town’s structure and identity and value the 
Town’s location, climate and historic legacy. 
 
CC&H 3.1.4.4 Dark Skies. The Town shall continue to balance the low light levels of the Town with the 
safety and security of residents and visitors. 
 
OS 5.1.7.1 Landscape Guidelines. The Town shall adopt landscape guidelines and require they be 
used on all Town projects and in public rights-of-way while allowing a diverse range of treatments 
on individual properties. Residents and builders shall be encouraged to utilize the guidelines to further 
the preservation and enhancement of the community’s natural environment. 
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EP 6.1.1.3 Mature Landscape Preservation. The Town shall require new development and 
redevelopment to preserve mature indigenous and compatible landscaping on-site where feasible. 
 
EP 6.1.1.5 Maximum Feasible Preservation. The Town shall monitor new development and 
redevelopment to ensure the maximum feasible preservation of native plants and wildlife and existing 
vegetation. 
 
EP 6.1.2.4 Urban Heat Island Effects. The Town shall continue to promote planting indigenous and 
compatible shade trees with substantial canopies, and require site design which uses trees to shade, where 
feasible, parking facilities, streets, and other facilities to minimize heat island effects. 
 
EP 6.1.3.3 Standards for SUP Development. The Town shall require that Special Use Permit 
developments not create major adverse impacts on the town’s natural and semi-urban landscapes. 
 
WR 6.2.1.5 Water Conservation. The Town shall encourage water conservation for new and existing 
developments through the use of water-conserving fixtures and devices, conversion and installation of 
desert adapted landscaping, and other conservation techniques. 
 
S 7.2.4.4 Impervious Surface Reduction. The Town shall limit the scope of new impervious surfaces 
and encourage reduction of existing impervious surfaces for all new developments in order to reduce 
storm water runoff. 
 
Highlight the entrance into PV via gateway markers 
 
LU 2.1.3.8 Community Gateways. Major entrances into the Town should be given symbolic markers 
and landscaping to strengthen community identity and to highlight community design standards. 
Symbolic markers may include signs, monuments, landscape, and hardscape. 
 
CC&H 3.1.3.3 Enhanced Town Gateways. The Town shall ensure that public improvements and 
private development work together to enhance the sense of entry at key gateways to the Town through 
consistent decorative elements such as signage, landscaping, and art that captures the values of the Town 
and its setting. 
 
CC&H 3.1.3.4 Visually Significant Corridors. The Town shall designate highly visible, prominent, 
streets, including Lincoln Drive and Tatum Boulevard, as Visually Significant Corridors. Streetscape 
design guidelines will be developed, to include a reasonable range of treatments of individual properties, 
to improve and manage landscape conditions as a means to demonstrate a positive and unique character 
and image of the Town, maintain views, and strive to mitigate the negative impact of traffic impacts while 
respecting private property rights. 
 
M 4.4.3.2 Visually Significant Corridor Treatment. Town rights-of-way along Visually Significant 
Corridors shall have attractive, experientially rewarding, and cohesive design elements, including signage, 
landscaping, medians, interchanges and sidewalks while permitting a reasonable range of treatments of 
individual properties. Elements that create visual clutter such as unnecessary signage or utility boxes will 
be eliminated, or their visibility reduced. 
 
M 4.4.3.3 Other Right-of-Way Treatment. All other public roadway right-of-way corridors will 
demonstrate high-quality landscaping elements consistent with Town Landscaping Guidelines while 
permitting a diverse range of treatments of individual properties. 
 
Provide community spaces/public benefit  
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DA 2.2.2.1 Open Space. The Town shall seek to provide open spaces in Development Areas that 
encourage public gathering, enhance aesthetics, and serve as buffers between uses of significantly 
differing function and intensity. 
 
DA 2.2.2.3 Public Space. The Town shall work with Development Area Special Use Permit properties 
to integrate pedestrian amenities, traffic-calming features, plazas and public areas, attractive streetscapes, 
shade trees, lighting, and open spaces in keeping with the character of the Town. 
 
DA 2.2.2.4 Public Art. The Town should encourage the integration of public art into the visual 
character of Development Areas. 
 
CC&H 3.1.2.3 Community Gathering Spots. The Town shall encourage Special Use Permit 
properties to incorporate strategically located (e.g., accessible to surrounding neighborhoods) community 
gathering spots that include small and appropriately scaled community-oriented services or amenities 
designed to support the interaction of Town residents. 
 
R 5.2.1.2 Resort Facilities. The Town shall encourage the use of resort properties for private 
recreation programs and activities for Town residents. 
 
To direct orderly and well-planned development within Development Areas to support 
infrastructure improvements 
 
DA 2.2.3.1 Public Infrastructure. The Town should promote the public and private construction of 
timely and financially sound public infrastructure within Development Areas through the use of 
infrastructure funding and financing that is coordinated with development activity and funded by the 
developer whenever possible. 
 
M 4.2.1.2 Comprehensive System. The Town shall maintain existing sidewalks, paths, bicycle lanes, 
and trails, and seek ways through transfer, gift, easement, or governmental action to extend or to fill in 
the system, to better serve the health, welfare, aesthetic, and sociability needs of pedestrians and cyclists. 
 
 



Smoke Tree Resort Background 

BACKGROUND: 
Request 
The applicant’s proposed redevelopment of this resort property will be a complete 
demolition of all existing structures. The proposed resort site includes the following 
uses: 

• 122 total resort rooms between the main hotel and luxury suites. 

• Restaurant and bar/lounge in a similar location to the prior on-site restaurant. 

• A rooftop bar with indoor and outdoor seating, as well as a lounge. 

• Accessory uses such as a fresh food market, café/eatery, micro-brewery, 
speakeasy, pop-up retail, coffee shop, florist, sandwicheria, bakery, and 
epicurean retail and sundries.  

• Indoor and outdoor space for events, including a resort pavilion for 
banquets/meetings and pool areas. 

 
Town Council Consideration After Planning Commission Action 
After the application was recommended for denial by the Planning Commission in 
March 2019, the applicant updated their submittal to address some of the concerns 
identified by the Commission.  In March 2019, Town Staff presented to Town Council 
the revised request in work study session.  Council had concerns specifically regarding 
the for-sale product among other items.  In May 2019, the applicant made a 
presentation to Council where generally the Council indicated support to redevelop the 
property.  Specific Council opposition was unanimously expressed with regard to the 
project’s density and its for-sale condo element.  It was the expectation of Council the 
applicant would respond to the Council’s concerns and present a revised plan to staff 
for review prior to placing the item on a future agenda item.  The applicant submitted 
revised plans for staff review in September, October, and November, 2019.  At that time 
staff and Council provided feedback that they were not supportive of the idea of the 
applicant’s proposed “bubble zoning”.  Subsequent to that meeting, the applicant 
submitted revised plans in January and May 2020. 
 
Council discussed the revised proposal at their June 11, 2020 Town Council meeting 
where staff compared it to the original Statement of Direction.  Subsequent to that 
meeting, the applicant provided written correspondence waiving their right to a public 
hearing prior to sending the revised proposal back to the Planning Commission for 
consideration.  Council requested that staff prepare a revised Statement of Direction for 
Council’s review and action which took place on June 25, 2020.  The revised Statement 
of Direction can be found as Attachment H. 
 
Planning Commission Recommendation on Previous Development Proposal 
On March 5, 2019 the Planning Commission recommended denial of this application by 
a vote of 4 - 3.  Generally, the reasons for denial included density, intensity of use, 
height, and incomplete information.  
 
History and Conditions 
Use of the property for guest services began prior to its annexation into the Town in 
1961. At annexation, the property operated as a resort and restaurant in much the same 
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configuration as it presently exists. The original Special Use Permit (SUP) was issued 
on March 13, 1969. There is limited information on past approvals and stipulations for 
this property. Historically, the property has not had many building permits issued or 
amendments to its Special Use Permit zoning. The latest activity included renovations 
to the restaurant in 2007 that never opened.  The SUP History is included as 
Attachment F. 
 
General Plan/ Zoning 
The subject property has a General Plan designation of “Resort/Country Club” pursuant 
to the Town’s General Plan Land Use Map (Attachment B).  The zoning on the property 
is “Special Use Permit - Resort”.  The proposed resort use is in conformance with this 
designation and zoning. 
 
Several General Plan policies apply related to the request for redevelopment of the 
Smoke Tree property. Primary policies that apply are the policies of Goal LU 2.1.2, 
Special Use Permit Property Revitalization, and several of the policies of Goal DA 2.2.1, 
Development Area Policy. The site is located in the East Lincoln Development Area that 
encourages moderate intensity, mixed-use, and context appropriate resort development 
that includes reasonable separation between incompatible uses and adjacent residential 
areas and effective buffering of unwanted noise, light, traffic and other adverse impacts. 
Also, the General Plan encourages upgrading existing structures and properties to 
improve their physical condition to acceptable Town standards.  
 
Enforcement 
As of the date of this report, there are no known active code violations on the subject 
site. 
 



SUP History – Smoke Tree Resort 

Use of the property for guest services began prior to its annexation into the Town in 
1961. At annexation, the property operated as a resort and restaurant in much the same 
configuration as it presently exists. The original Special Use Permit (SUP) was issued 
on March 13, 1969. There is limited information on past approvals and stipulations for 
this property. Historically, the property has not had many building permits issued or 
amendments to its Special Use Permit zoning. The latest activity included renovations 
to the restaurant in 2007 that never opened.  
 

 December 2012. Adoption of General Plan 
55 acres near the southeast area of Lincoln Drive and Mockingbird Lane were 
designated as a redevelopment area in the Town’s General Plan. Smoke Tree 
Resort is located in the “East Lincoln Drive South Development Area.” This 
development area is encouraged to have moderate intensity, mixed-use, and 
context-appropriate resort development. Refer to the attached General Plan 
policies for more information.  
 

 June 2008. Mechanical Screening on Restaurant Building   
As part of the renovation of the long-standing “The Other Place” restaurant for a 
new restaurant tenant “REM.” Various improvements to the restaurant building 
fronting along Lincoln Drive were made in 2007 and 2008. The mechanical roof 
screening on the restaurant building was the most visible element completed. The 
improvements were all in substantial compliance with the existing Special Use 
Permit. REM never opened. 
 

 2005 – 2007. Compilation of SUP records 
The Planning Department worked on a project to compile records for all Special 
Use Permit properties to better monitor these properties. This included centralizing 
stipulations. Most of the records for Smoke Tree Resort were not found.  
 

 June 1972. Amendment to the Special Use Permit to add more kitchen space 
The Town approved modification of Cottage 1 to a non-public use for more kitchen 
space. This same application appears to have been filed and approved in May 
1971. The only plan from this period is the attached site plan from 1971.   
 

 March 1969. Establishment of the Special Use Permit 
The resort was granted Special Use Permit status in 1969 with two stipulations. 
One stipulation that related to payment for condemnation of right-of-way on Lincoln 
Drive and that any new leases of commercial space be approved by Town Council. 
There are no site plans or other records available. From the attached March 13, 
1969 minutes, it appears that the changes to the site related to façade 
improvements, interior remodel, adding and paving parking areas, and dedication 
of 7 feet of right-of-way along Lincoln Drive to comply with the then 40 feet of half-
width of right-of-way. However, it does not appear the applicant dedicated or 
granted an easement for the additional 7 feet of right-of-way along Lincoln Drive. 

 













Date Comment Type

8/22/2020 Jane Horn concerned with traffic and not meeting SUP guidelines Email 

8/20/2020 Applicant neighborhood meeting ‐ waiting for meeting summary 

8/13/2020

Gary Stougaard of Andaz Resort concerned with density, setback, and 

landscape barrier along south property line  Email 

8/7/2020

Maria Ruttle, resident southwest of site, had concerns with stacking of 

vehicles and drivers turning around if the pass the resort entrance on 

Quail Run Road

Phone and 

Email

8/4/2020

Michael Shoen, a resident further west of the site, sent an email related 

to the Town's property tax model Email

7/7/2020

Melvin Comstock who lives north of the Judson development on Cheney 

Drive. He respects the risk of the developer in that a certain number of 

guest units is necessary to make a project feasible, but has concerns 

with a density since it is almost 2.5 times that of the Special Use Permit 

Guidelines. He noted that density impacts traffic in an area with a lot of 

congestion which will be more challenged as the Five Star property fully 

develops.  PC Meeting

6/26/2020 Patti McCaleb email not support the density  Email
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Smoke Tree Resort Neighborhood Meeting Amended Minutes 
August 20, 2020  --  7:00 p.m. 

 
Zoom Attendees: 
Jane Horn 
Patti Meade 
Commissioner Covington 
Commissioner Wastchak 
Dawn Cartier 
Commissioner Georgelos – by phone 
Vice Mayor Pace 
 
In-Person Attendees below and on the attached Exhibit 1 
Jeff Miller 
Rick and Carol Adams 
Diane Rose 
Commissioner Rose (did not sign sheet) 
Roberto de la Torre 
 
Minutes 
Presentation by Applicant:  Paul Gilbert provided the background of the case and a high-level view 
of what the meeting would include. Taylor Robinson provided the context of the area and specifics 
of the current submittal, as well as detailed some of the compromises made as a result of 
Council/Planning Commission feedback:  

• Eliminated for-sale units 
• Reduced number of units from 180 to 122 – that’s a reduction of 58 units 
• We reduced the density on the south and west 
• We increased the setbacks from the south property line to 60 feet, which is triple the current 

setback 
• On the east, we increased the setback from 25 feet to 45 feet 
• No third-floor rooms facing Andaz 
• All third-floor rooms face Lincoln Medical Center or the center courtyard 
• Only 15 keys are on the third level 
• We agreed to prohibit balconies on the west and south sides to protect residential and 

Andaz privacy and reduce noise generating elements 
• 100 feet between the residential property line and the nearest structure, which is limited to 

24 feet in height 
• Noise generating elements are located internal to the property and surrounded by the hotel  
• Moved outdoor dining for the restaurant to the north and east away from the residential 

neighbors to the west 
• Kept potential noise-generating elements at least 100 feet away from residential neighbors  
• The pool is surrounded by rooms and the Pavilion/Event Area is buffered by landscaping 

and the grand entry feature 
• Agreed to a maximum height of 36 feet from original natural grade.  

o We’re going to lower the grade slightly is limited areas so that we can make sure 
the architectural elements comply with the 36-foot hard stop. 
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• All chimneys, towers, and other architectural features are in compliance with the requested 
36-foot maximum height. 

• Agreed to the Town’s request on access on Lincoln Drive 
• We removed the entire west access driveway and now have joint access with Lincoln 

Medical with the ability of cross-access for each other 
• Third Floor Amenity 

o Area A - kitchenette area to provide self-serve snacks for resort guests only; 
informal shared work space with seating to bring a laptop and connect to a printer. 

o Areas B and C – small seating area to relax, work on laptops, enjoy a snack.  
o Area B is enclosed – glass walls 
o Area C is open 

o Area D – restrooms (1/3 of area) and storage (2/3 of area) 
o Area E - elevator landing area for third floor 
o Areas G – fitness area (free weights, cardio, yoga); operable doors and windows 
o Entire area is access controlled by key card for both elevator and entry doors. 
o No outdoor speakers or amplified music 
o No after hours access permitted – whatever the cutoff time for “after hours” is 

determined to be in the Ordinance. 
o All exterior doors to be closed before 10 p.m. to comply with Noise Ordinance. 

• Open Space Criteria - Meet the OSC on the south (Andaz) and west (residential 
neighbors). We don’t meet the OSC on the north because of the required dedication. We 
don’t meet the OSC on the east (LMC) but the encroachment is miniscule 

 
Question & Answer Session: 

• Question: Will westbound drivers be able to turn left on QRR, and will eastbound drivers 
be able to turn right on QRR? 

o Response: Yes, there will be a traffic light at the intersection of Lincoln and QRR 
with full turning movements. 

 
• Question: What is the total coverage of all improvements on the 5-acre parcel?  

o Response: 29.3% 
 

• Comment: This project doesn’t feel like a “resort” but rather feels like a concrete jungle.  
o Response: This is a process we’ve thought about a lot. When you compare the five-

acre cores of other resorts (which is the most dense area), our density level is right 
in the middle of all other resorts. Even though it feels like it’s dense, if you’re at 
our resort it will feel very similar to being in the middle of other resorts. This 
experience (density, room count, square footage) will be very comparable to Royal 
Palms. Trying to break the pieces apart and push them to the edges so they’re more 
spread out instead of just shoved into the middle. This is in a redevelopment overlay 
that calls for allowances of increases in height and density. 

 
• Question: Will there be a restaurant on site?  

o Response: Yes, and will accommodate about 85 people.  
 

• Question: What is the operating brand/positioning of the Resort?  
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o Response: Boutique, independent, non-branded project. Layering of offerings in 
Paradise Valley, so not going to cannibalize the business of other resorts. We don’t 
want to be just like Andaz, or Hermosa, or Sanctuary. We want to be something 
different. Think it’s important to provide layering of offerings in the resort 
community. Want to offer a more approachable rate and be more interactive with 
other properties.  

 
• Question: What is the targeted room rate?  

o Response: The pre-COVID annualized average daily rate Paradise Valley is $250.  
In a post-COVID world, we’re targeting something that’s more approachable.  

 
• Question: What is the average room size?  

o Response: We have a range of options. The average room size is 425 square feet, 
with 10-foot ceilings. Villa product is an average of 700 square feet.  

 
• Comment: Mr. Coady, the owner of Applewood. Trying to buy the tear down next door so 

he’s got 6 acres. Thinks this project looks great. It’s not a concrete jungle. Looks much 
more like the Hermosa Inn than anything else. Really in favor of the project, right now it 
looks like an eyesore. Project looks absolutely beautiful. Loves the idea of the entrance on 
Quail Run. Really looking forward to it. 

 
• Comment: we need to have better marketing materials.  

 
• Question: Can we find the full application package somewhere?  

o Yes, it’s on the Town website, and we’re happy to provide anyone with materials 
if they’d like.  

 
• Question: Where is the parking for people staying in the hotel?  

o It’s effectively all the way around the site. On our original plan, it was underground. 
With the removal of the for-sale product at the direction of the Council, removing 
the underground parking was the inevitable result. 

 
• Comment from Andaz: “First off, obviously we’re supportive of another partner in our 

neighborhood. We would just like to see the [oleander] hedge in the back – currently it’s 
12-15 feet – we would love to see that maintain its height and keep that separation between 
the two properties.”  Would probably like to see it get a little fuller. 

o No problem with that. When we construct this project, we intend for the hedge to 
stay. If any of it is damaged, it will be replaced and supplemented so it can grow as 
tall as it possibly can. We’re also going to be planting some sour orange hedges on 
the north side of the Andaz/Smoke Tree fence to provide additional screening. In 
addition, we’ll plan live oak trees in a staggered fashion to try and screen the entire 
building from any views of Andaz.  

 
• Question: Does our marketing plan call for marketing to any small or medium size 

conventions? 
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o Response: The size of the group we’re capped at is a 200-person event so those are 
the groups we’d market to. Not going after the groups that would go to the 
ballrooms at Camelback Inn, that’s much too big for our site.  

  
• Question: Does the Third Floor Amenity (“TFA”) look out over the residential parcels?  

o Response: The views to the south look over the pool and then over the guest rooms 
between it and Andaz; beyond that, likely only see sky. To the west, would look at 
the event lawn, then entrance, then residential parcels, and then the mountain. 

 
• Question: So could the TFA look over backyards? 

o Response: The mature landscaping on the west side is intended to screen the views 
of the residential parcels on the west side. With mature landscaping it will not be 
visible.  

 
• Question: Is the TFA is a leisure experience or could be used for some kind of event?  

o Response: Leisure only and available only to guests. The most you could have is 
you and a few people who want to gather and sit someplace other than your rooms. 
Most hotels have a larger lobby with this kind of space in that lobby. Our lobby is 
very tidy and so this space is designed to provide that function and amenity. 

 
• Question: Why do you need a separate building for the market/coffee shop? Why can’t it 

be joined with the restaurant so you could eliminate some more space?  
o Response: If we combined, it would be the same amount of square footage. We 

broke it up to avoid the look and feel of massing. Allows breezeway and 
walking/pedestrian space. The Town didn’t want us to put up walls. They wanted 
us to integrate the site and make it more pedestrian and viewer friendly with a better 
streetscape. Looks big, but actually quite small. For example, the coffee shop is 
1,500 sq. ft., but only 500 sq. ft. is the actually coffee shop. The rest is receiving 
areas for trucks, and storage for kitchen and back of house. One of the top 
complaints we heard about Mountain Shadows is that one of the first things you see 
is the loading dock. We spent a lot of time trying to screen the unsightly elements 
(i.e. loading docks and BOH storage) from front visibility, unlike other resorts.  

 
• Question: Is there a 3-D tabletop model of this project? Wished we’d been able to see 

something like that for Ritz and Mountain Shadows. 
o Response: No. We have a digital one, but waiting for positive recommendation 

from Planning Commission before advancing any additional models. 
 

• Comment (Patti Meade): First, this is the second site plan. First one looked basic and 
unimaginative. This one is a lot more imaginative and creative. Likes it very much. Second, 
concerned about traffic because of density, Ritz, Lincoln Apartments, AJ’s. Truly against 
122 keys. Understands it’s small and that it’s surrounded on three sides by commercial, but 
asking the Town to allow this kind of density when Andaz was told no for third floor, 
condo for-sale, and more density.  

o Response: Lincoln actually operates at acceptable LOS, and the signal at QRR will 
really help with the flow. Reducing the number of driveways, and adding the 
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deceleration lanes will also help slow traffic down as they approach that 
intersection. Hotel won’t add to the already busy traffic times because their big 
times are off rush hour times. Check in and check out do not coincide with rush 
hour. In addition, Smoke Tree has a very high walkability score, which is reflective 
of being next door to the Scottsdale/Lincoln corridor with all the options that that 
area has to offer within ¼ mile of the site. And our traffic study doesn’t even take 
discounts for ride sharing or the walkability. 

 
• Question: Pool/market is a good distance from other elements – how would people get 

snacks and drinks at the pool?  
o There will be service at the pool so you can order poolside and have it brought to 

you. Preparation will all be done in Area W.  
 

• Question: So it’s all room service to the pool?  
o Response: Correct 

 
• Comment: Pool looks really little compared to the rest of the property.  

o Response: As design, pool is about 30 ft. x 60 ft. Current pool is about 1/8 that size. 
Pool not intended for 122 rooms and guests to come spend the whole day at the 
pool. Anticipate that guests will be interested in some of the on-site options, but 
also the other options in the area.  

 
• Question (Patti Meade): Why do we need 122 rooms? Hermosa property is larger, but laid 

out beautifully. Has a spa, only 34 casitas.  
o Response: Hermosa has approximately 35 casitas, fantastic restaurant, spa, event 

space, but it’s not a resort. It’s a hotel with an excellent restaurant that hosts events. 
They don’t have the capacity for people to stay at the resort and attend an event. 
We took the resort designation literally. The guest room is the primary function, 
everything else is accessory. When we look at that (making the rooms the primary 
function), we need 122 rooms to sustain operations. The Town doesn’t have another 
category that we could shoehorn into.  

 
• Comment (Jane Horn): This isn’t a resort, it’s just a hotel with a pool.  

o Response: Where would she categorize Royal Palms? Royal Palms has about 120 
rooms on 6 acres so we’re very similar. Agrees with Patti that it’s too dense. Lovely 
idea.  

 
Closing Remarks 
Paul Gilbert wrapped up the meeting by thanking everyone for coming, that their participation was 
appreciated, and that if anyone has any further questions we’re happy to answer them at any time. 
Vice Mayor Pace cautioned everyone to drive home carefully in light of all the storm damage that 
may have occurred during the neighborhood meeting. 
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From: Vice Mayor Julie Pace
To: Paul Michaud
Subject: Fwd: Smoke Tree Resort
Date: Saturday, August 22, 2020 12:27:58 PM

Vice Mayor Julie Pace

Dictated but often not proofed. Have a great day!

Paradise Valley is a comprised of residences and resorts, with no commercial businesses, no
local property tax, and protected by a concierge police department. 

6401 E. Lincoln Drive
Paradise Valley, Arizona 85253

Begin forwarded message:

From: Jane h Horn 
Date: August 22, 2020 at 12:11:22 PM MST
To: Vice Mayor Julie Pace <jpace@paradisevalleyaz.gov>
Subject: Re:  Smoke Tree Resort

EXTERNAL

Hello, Julie,
The meeting was interesting what I could hear of it.  Our internet was very patchy
and then went down during the storm.
To me, Smoke Tree Resort looks like a tarted up Motel 6.  If they cannot make it
following the Town’s guidelines, they should not
have bought the property.  What gall!
Andaz (sp?) is lovely.  They followed the rules.
I do not think these people should be given special privileges.
The Town made terrible decisions with Montelucia and especially with Mountain
Shadows.  Please don’t let them make
another one.
Sincerely,
Janie Horn

On Oct 22, 2018, at 5:27 AM, Council Member Julie Pace
<jpace@paradisevalleyaz.gov> wrote:

mailto:jpace@paradisevalleyaz.gov
mailto:pmichaud@paradisevalleyaz.gov


Thank you for your comments and participation in the Town.

Julie Pace 

 Oct 20, 2018, at 4:46 PM, Jane Horn

Dear Ms. Pace,

I am very concerned about the traffic and general
congestion that this new plan for the Smoke Tree Resort
will cause.

How can the developer possibly build what they are
proposing on only five acres!!!!!?????

With the Ritz coming and added traffic it will bring will
make that intersection a nightmare.

It’s already bad with the apartment complex on the north
west corner.

According to the article in The Independent, the resort is
and has been open and making money. I can see  why the
new

owners want to update, etc., but to go from under 40
units to well over 100 and then add residential.  It’s
ridiculous and greedy.

Please consider the horrible impact this plan will have on
congestion and traffic in our town.

Sincerely,

Jane Horn

PV
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Paul Michaud

Subject: FW: Smoke Tree Resort - Comments on Revised Proposed Development Plan

From: Gary Stougaard    
Sent: Thursday, August 13, 2020 10:54 PM 
To: George Burton <gburton@paradisevalleyaz.gov> 
Subject: Smoke Tree Resort ‐ Comments on Revised Proposed Development Plan 
 

EXTERNAL 

  

George – 
 
Here are my concerns about the Smoketree redevelopment project, my apologies for not getting this to you earlier 
today. 
 

1. Density:  
‐ Most importantly, I am concerned about density, even with the reduction in density from their original 

proposed development plan reflected in this new plan, the proposed density is well in excess ot that allowed 
on the Andaz Scottsdale siteI note that they are requesting approval to construct 120 guest rooms – about 
2/3 of those at the Andaz Scottsdale, on a 5 +/‐ acre parcel which is approximately 20% of the land area of 
our Resort.   

 
In order to achieve this density, they are proposing maximum building heights of 36 feet – 12 feet higher than 
any structure on the Andaz site.  While I appreciate that the highest point on the site is close to the center of the 
site, when completed, the structure will be significantly taller than anything we were allowed to construct. 
 
In addition the proposed density will result in significantly more activity in a smaller space, likely resulting in a 
higher noise levels than those generated from the Andaz Resort and Bungalows  
 

2. Set back requirements:  
‐ My understanding is that the proposed setbacks for the revised project will be 60 feet. This amount is far 

less than the 100 foot setback required on our immediately adjacent site.  Combined with the height of the 
proposed structures, I am concerned that this project will “loom” over the Andaz Scottsdale Resort & 
Bungalows and that the increased noise levels from the significantly more dense Smoketree redevelopment 
will negatively impact the tranquil experience currently provided to guests at the Andaz Scottsdale.  

 
3. Landscape barrier on the South property line of the proposed project: 

‐ Both of the above issues may be mitigated by the retention of the existing landscape barrier located on the 
south side of the Smoketree site.   Currently, a 15 foot +/‐ mature oleander hedge exists on the south side of 
the Smoketree Resort site, which provides an effective visual and noise barrier between the Smoketree and 
Andaz sites.  Retention of this hedge is essential to maintain the visual separation of the properties – as well 
as an effective noise barrier between the properties.  

 
 
George, let me know if you need anything else from me relative to this issue. 
 
Thank you,  
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Gary 
 
 
Gary A. Stougaard 
Chelsea Hospitality Partners 
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Paul Michaud

Subject: FW: FW: Smoke Tree neighbor Question

 
 

From: Paul Michaud  
Sent: Monday, August 10, 2020 4:46 PM 
To:   
Subject: RE: FW: Smoke Tree neighbor Question 
 
Maria: 
 
Staff discussed your questions this morning and better understand the issue. 
Your concerns will be noted in the upcoming August 18th Planning Commission meeting packet on the Smoke Tree 
Resort. 
There will likely need to be a meeting with Smoke Tree, the Town, and your family to discuss potential solutions. 
 
Regards, 
 
Paul E. Michaud, AICP 
Planning Manager 
Community Development – Planning Division  
6401 E Lincoln Drive 
480‐348‐3574 (phone) 
pmichaud@paradisevalleyaz.gov 
Office Hours: Mon‐Fri 7:00 a.m. – 4:00 p.m., closed noon‐1:00 p.m. and holidays 
 
Stay informed with the Town’s response to COVID‐19 by visiting: www.paradisevalleyaz.gov/COVID‐19 
Sign up to receive emergency alerts & notifications from Alert PV: www.paradisevalleyaz.gov/AlertPV 
Sign up for the Town’s weekly COVID‐19 Update by visiting:  https://l.townofpv.com/COVID19  
 
 
Disclaimer: 
All messages contained in this system are the property of the Town of Paradise Valley and are considered a public record subject to 
disclosure under the Arizona Public Records Law (A.R.S. 39‐121). Town employees, public officials, and those who generate e‐mail to 
and from this e‐mail domain should have no expectation of privacy related to the use of this technology. 
 
 
 
 
 

From: Maria Hontzas Ruttle at World  >  
Sent: Monday, August 10, 2020 12:17 PM 
To: Paul Michaud <pmichaud@paradisevalleyaz.gov> 
Subject: Re: FW: Smoke Tree neighbor Question 
 

EXTERNAL 

  



2

Happy Monday Paul, I am just checking in to see if you had any confirmation and additional 
discussions regarding solutions? Sorry to rush you but we would like to give the ok to Jason Harris asap. 
 
Thanks again for your help, 
Maria 
 
On Fri, Aug 7, 2020 at 9:42 AM Paul Michaud <pmichaud@paradisevalleyaz.gov> wrote: 

Maria: 

  

This helps. As I get more information I will let you know. 

  

Regards, 

  

Paul E. Michaud, AICP 

Planning Manager 

Community Development – Planning Division  

6401 E Lincoln Drive 

480‐348‐3574 (phone) 

pmichaud@paradisevalleyaz.gov 

Office Hours: Mon‐Fri 7:00 a.m. – 4:00 p.m., closed noon‐1:00 p.m. and holidays 

  

Stay informed with the Town’s response to COVID‐19 by visiting: www.paradisevalleyaz.gov/COVID‐19 

Sign up to receive emergency alerts & notifications from Alert PV: www.paradisevalleyaz.gov/AlertPV 

Sign up for the Town’s weekly COVID‐19 Update by visiting:  https://l.townofpv.com/COVID19  

  

  

Disclaimer: 

All messages contained in this system are the property of the Town of Paradise Valley and are considered a public record subject to 
disclosure under the Arizona Public Records Law (A.R.S. 39‐121). Town employees, public officials, and those who generate e‐mail 
to and from this e‐mail domain should have no expectation of privacy related to the use of this technology. 
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From: Maria Hontzas Ruttle at World    
Sent: Friday, August 7, 2020 9:39 AM 
To: Paul Michaud <pmichaud@paradisevalleyaz.gov> 
Subject: Re: FW: Smoke Tree neighbor Question 

  

EXTERNAL 

  

Thanks Paul for your call and help with these serious encroachments on all the private properties here on 
Quail Run. 

  

I have the map highlighted below to show the ownerships. 

Red the areas that were Quick Claim deeded to the Town as private access and has never been 
changed.  

Green Owned by Livi 

Blue Owned by Cody at the Dog Kennel 

We/Ruttle's own the property directly along south lines of the Green lots.  

  

Hope this helps show all the lines and I hope to hear from you soon, 

  

Maria 

Direct  
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-- 

Maria Ruttle  

Sr Account Executive 

World Advertising and Marketing Corp. 

 

 

 

 

 

  



From: Michael Shoen
To: Paul Michaud
Subject: Smoke Tree
Date: Tuesday, August 4, 2020 9:16:33 AM

EXTERNAL

 

To: Town of Paradise Valley Planning Commission

Re: Smoke Tree Development Sept. 15, 2020 Public Meeting

Dear Sirs/Madam:

Please read my comments into the record.

The property tax model for the Town of Paradise Valley is toxic because it continually
requires more and more commercial development to pay for the increased town
services for past commercial development which, in turn, occurred to pay for services
for previous commercial development (and increased density), etc.

On April 21, 2018, I explained this to then-mayor Michael Collins, "The resorts
damage our peace, tranquility and beauty. They increase noise, traffic, congestion
and transients. Wish I could pay my own PV share of property taxes. The property tax
model is toxic."

Mayor Collins responded, "I don't disagree. However the revenue model in place is
dependent on this resort industry. Changing the revenue model would take a different
Council makeup."

So we can agree that the resorts damage our peace, tranquility and beauty and
increase noise, traffic congestion and transients, but the "leaders" of TPV are going to
do it anyway. A simple solution is to tax residents for services they receive, like every
other residential community in America.

I moved to PV in 1964 and have witnessed the transformation AWAY from an
extraordinary one home-one acre residential paradise. The property tax model is
suicidal. We are killing the goose that laid the golden egg.

Thank you. Sincerely,

Michael L. Shoen

Paradise Valley 85253

mailto:michaelshoen@rocketmail.com
mailto:pmichaud@paradisevalleyaz.gov


                                                                                                    

                                                                                        



From: Paul Michaud
To:
Subject: Smoke Tree Comment
Date: Thursday, July 2, 2020 2:53:00 PM

Ms. McCaleb:
 
Thank you for your interest again in the Smoke Tree Resort Special Use Permit Major Amendment

application request. As noted previously, your email comment from June 26th was in the July 7th

Planning Commission packet.
The Planning Commission may wish to address your question separately, but I did want to respond
from a Town staff perspective.
 
The short answer to your question is that there are several factors that the Town looks at in
determining whether to approve an application request. There is no precedent set with the approval of
a different amendment application on a current request. Although, comparisons to past approvals for
information do come up in the review process. Some of these factors the Town looks at include Article
XI of the Zoning Ordinance that provide general purpose, intent, and allowed uses. Being a rezoning
matter, the goals and policies of the Town’s General Plan comes into play as well. Another important
document is the Special Use Permit Guidelines. As you may be aware, the proposed density does
exceed the Special Use Permit guidelines. Each member of the Planning Commission for their
recommendation and each member of Town Council for their action will weigh all these factors as they
review the material provided, get input from the applicant, and get comments from residents like
yourself.
 
Regards,
 
Paul E. Michaud, AICP
Planning Manager
Community Development – Planning Division
6401 E Lincoln Drive
480-348-3574 (phone)
pmichaud@paradisevalleyaz.gov
Office Hours: Mon-Fri 7:00 a.m. – 4:00 p.m., closed noon-1:00 p.m. and holidays
 
Stay informed with the Town’s response to COVID-19 by visiting: www.paradisevalleyaz.gov/COVID-19
Sign up to receive emergency alerts & notifications from Alert PV: www.paradisevalleyaz.gov/AlertPV
Sign up for the Town’s weekly COVID-19 Update by visiting:  https://l.townofpv.com/COVID19
 
 

Disclaimer:

All messages contained in this system are the property of the Town of Paradise Valley and are considered a public
record subject to disclosure under the Arizona Public Records Law (A.R.S. 39-121). Town employees, public officials,
and those who generate e-mail to and from this e-mail domain should have no expectation of privacy related to the use
of this technology.



 

New eComment for Planning Commission on 2020-
07-07 6:00 PM - IN-PERSON ATTENDANCE AT
PUBLIC MEETINGS HAS BEEN SUSPENDED UNTIL
FURTHER NOTICE. WATCH LIVE STREAMED
MEETINGS AT:
https://paradisevalleyaz.legistar.com/Calendar.aspx

Patti McCaleb submitted a new eComment.

Meeting: Planning Commission on 2020-07-07 6:00 PM - IN-PERSON ATTENDANCE AT PUBLIC
MEETINGS HAS BEEN SUSPENDED UNTIL FURTHER NOTICE. WATCH LIVE STREAMED
MEETINGS AT: https://paradisevalleyaz.legistar.com/Calendar.aspx

Item: A. 20-307 Discussion of a Major Special Use Permit Amendment (SUP-18-05) - 7101 E Lincoln
Drive - Smoke Tree Resort

eComment: Can you specify on what grounds a variance or SUP could be granted to Smoke Tree
Resort that would allow them to bypass the same building density and height requirements that the
Town of Paradise Valley council and planning commission required of the Andaaz Resort?

View and Analyze eComments

This email was sent from https://granicusideas.com. 

Unsubscribe from future mailings
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Paul Michaud

Subject: FW:     Smoke Tree Resort

 
 

From: Vice Mayor Julie Pace <jpace@paradisevalleyaz.gov>  
Sent: Sunday, June 28, 2020 7:16 AM 
To: Jill Keimach <JKeimach@paradisevalleyaz.gov>; Jeremy Knapp <jknapp@paradisevalleyaz.gov>; George Burton 
<gburton@paradisevalleyaz.gov> 
Cc: Duncan Miller <dmiller@paradisevalleyaz.gov> 
Subject: Fwd: Smoke Tree Resort 
 
 
 
 
Public Comments for the file that goes to planning. Thx 
 

Vice Mayor Julie Pace 
602.256.4488 
Dictated but often not proofed. Have a great day! 
 

Paradise Valley is a comprised of residences and resorts, with no commercial businesses, no local property tax, and 
protected by a concierge police department.  
 

6401 E. Lincoln Drive 
Paradise Valley, Arizona 85253 
 
Begin forwarded message: 

From: Patti McCaleb   
Date: June 26, 2020 at 6:46:21 PM MST 
To: Mayor Jerry Bien‐Willner <jbienwillner@paradisevalleyaz.gov>, Council Member Scott Moore 
<smoore@paradisevalleyaz.gov>, Council Member Ellen Andeen <eandeen@paradisevalleyaz.gov>, Vice 
Mayor Julie Pace <jpace@paradisevalleyaz.gov>, Council Member Mark Stanton 
<mstanton@paradisevalleyaz.gov>, Council Member Anna Thomasson 
<athomasson@paradisevalleyaz.gov>, Council Member Paul Dembow 
<pdembow@paradisevalleyaz.gov> 
Subject: Fwd:  Smoke Tree Resort 

  

EXTERNAL 
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‐‐‐‐‐‐‐‐‐‐ Forwarded message ‐‐‐‐‐‐‐‐‐ 
From: Patti McCaleb < > 
Date: Fri, Jun 26, 2020 at 6:39 PM 
Subject: RE: Smoke Tree Resort 
To: <JBienwillner@paradisevalley.az.gov>, <smoore@paradisevalleyaz.gov>, 
<EAndeen@paradisevalleyaz.gov>, <pdembow@paradisevalleyaz.gov>, <JPace@paradisevalley.az.gov>, 
<mstanton@paradisevalleyaz.gov>, <AThomasson@paradisevalleyaz.gov> 
 

Dear Commissioners: 
 
I read with great interest and no small amount of 
concern the article on page one of the Independent 
newspaper of June 24th regarding the Smoke Tree 
Resort.  I am happy to see Mayor Bien-Willner 
feels the town council and planning committee 
need to have the public weigh in on this matter.  I 
was also gratified to see that Ms. Thomasson had 
genuine concern over the latest proposal from 
Smoke Tree which did not significantly reduce 
density. 
 
Over 16 months ago the new owners of the resort 
brought to the planning committee and the town 
council a proposal that was outlandish in it's 
request for building height, condo element, and 
overall density.  Mr. Stougaard, owner of the 
Andaaz Resort, rightfully addressed the inequity of 
allowing such concentration of hotel keys when he 
himself was made to abide within the town's 
density requirements.   
 
My research shows the following: 
Andaaz Resort 
185 rooms on 26 acres     7.1 rooms per acre 
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Smoke Tree Resort (current) 
26 suites on 5 acres         5.2 rooms per acre 
 
Newest Smoke Tree Resort proposal 
122 rooms on 5 acres        24.4 rooms per acre 
 
I would like to see some clarification as to why the 
TPV would even consider a proposal that on a side 
by side comparison with Andaaz Resort, is 
requesting an increase in density of over 
242.%.  Again, that is an increase of 242% over 
what the TPV allowed Andaaz to build.   
 
Factoring in the Lincoln apartments and Ritz 
Carlton, the increase in traffic (as well as noise, 
pollution, and increased congestion), I fail to see 
why Smoke Tree Resort should not adhere to the 
same density rules that applied to Andaaz.   
 
I thank you for your hard work and attention to 
detail and would enjoy any feedback you might 
give. 
 
Respectfully, 
Patti McCaleb 

 
Paradise Valley, AZ 
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BEUS GILBERT MCGRODER 
PLLC 

ATTORNEYS AT LAW 
 

701 NORTH 44TH STREET 
PHOENIX, ARIZONA  85008-6504 

FAX (480) 429-3100 
Cassandra H. Ayres FILE NUMBER 
DIRECT (480) 429-3010 39039.23 
E-Mail Address:  cayres@beusgilbert.com  

 
 
 

July 31, 2020 
 

INVITATION TO:  
(1) NEIGHBORHOOD MEETING, (2) CITIZEN REVIEW MEETING WITH THE PLANNING COMMISSION, AND  

(3) PLANNING COMMISSION HEARING 
SMOKE TREE RESORT 

SPECIAL USE PERMIT – MAJOR AMENDMENT APPLICATION (SUP 18-05) 
 
 
Dear Neighbor: 
 
 This letter is being sent to advise you of several upcoming meetings and a public hearing in 
connection with the Smoke Tree Resort Special Use Permit (“SUP”) Major Amendment Application. There 
is a great deal of information in this letter, so please read the letter in its entirety.  
 

(1) NEIGHBORHOOD MEETING (HOSTED BY APPLICANT) 
 

We will be hosting an in-person neighborhood informational meeting on Thursday, August 20, 
2020 at 7:00 p.m. at the Smoke Tree Resort (“Resort”) located at 7101 E. Lincoln Drive, Paradise Valley, 
Arizona 85253. You are invited to attend to learn about the application and make your opinion known. 
Parking will be available in the Resort parking lot. In consideration of those who may not want to attend 
in person due to the COVID-19 pandemic, we will also be live streaming the neighborhood meeting via 
Zoom. The information on how to access the live stream is below. You will be able call in and ask questions, 
or you can post your questions in the chat section. If you would prefer to attend in person, please let us 
know ahead of time so that we can maintain social distancing protocols. If you have questions or 
comments about the SUP, you may contact the undersigned, Cassandra Ayres, at 480.429.3010 or 
cayres@beusgilbert.com. Contact my assistant, Wendy Peterson, at 480.429.3138 or 
wpeterson@beusgilbert.com if you would like to attend the meeting in person.  
 
  

mailto:cayres@beusgilbert.com
mailto:cayres@beusgilbert.com
mailto:wpeterson@beusgilbert.com
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Join Zoom Meeting 
https://us02web.zoom.us/j/81727944709?pwd=OWgra0RidXVPUStVN2hURlBtcEZ1Zz09 
 
Meeting ID: 817 2794 4709 
Passcode: 476198 
One tap mobile 
+16699006833,,81727944709#,,,,,,0#,,476198# US (San Jose) 
+12532158782,,81727944709#,,,,,,0#,,476198# US (Tacoma) 
 
Dial by your location 
        +1 669 900 6833 US (San Jose) 
        +1 253 215 8782 US (Tacoma) 
        +1 346 248 7799 US (Houston) 
        +1 646 558 8656 US (New York) 
        +1 301 715 8592 US (Germantown) 
        +1 312 626 6799 US (Chicago) 
Meeting ID: 817 2794 4709 
Passcode: 476198 
Find your local number: https://us02web.zoom.us/u/kEhEaidtL 
 

 The approximately 5-acre Resort originally opened in 1966 and, until recently, had operated 
continually since that time. Other than general maintenance and upkeep, the Resort has not had any 
significant upgrades since it first opened. A previous neighborhood meeting was held in February 2019. 
However, the scope of the SUP application has changed significantly since then (e.g., resort residential 
units were eliminated, density was reduced, height was limited to 36 feet for the entire Resort, and 
setbacks were increased). Both the owners of the Resort and the Town thought it appropriate to hold 
another neighborhood meeting as well as a Citizen Review Meeting with the Planning Commission in order 
to keep the community informed about the SUP.  
 

The SUP redevelopment currently proposes to take down the existing structures and construct a 
new 122-room, three-story resort hotel and related uses, such as a restaurant, event/meeting space, pool, 
at grade parking, and neighborhood market. The redevelopment proposes a maximum building height of 
36 feet, with the only three-story elements oriented on the east side of the Resort. The redevelopment 
also proposes generous setbacks in order to protect adjacent neighbors and provide a buffer from typical 
sounds associated with resorts.  

 
If you require additional information from the Town of Paradise Valley Planning and Development 

Department, please contact Paul Michaud, AICP, Community Development Planning Division at 
480.348.3574 or pmichaud@paradisevalleyaz.gov. You may also contact the Town by writing to the 
Planning and Development Department at 6401 East Lincoln Drive, Paradise Valley, Arizona, 85253-4399, 
and referencing SUP 18-05.  Your letter will be made part of the case file.   
 

mailto:pmichaud@paradisevalleyaz.gov
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(2) CITIZEN REVIEW MEETING WITH THE TOWN OF PARADISE VALLEY PLANNING COMMISSION  

 
 Please be advised that additional meetings and hearings before the Planning Commission and 
Town Council are planned to review this case. Upcoming Planning Commission work sessions include 
August 4, August 18, and September 1.  The Planning Commission will hold a Citizen Review Meeting in 
order to take public comment on September 1 at 6:00 p.m. at Town Hall, 6401 East Lincoln Drive, Paradise 
Valley, Arizona, 85253.  All Planning Commission meetings may be held virtually until further notice. The 
information to log on to the Planning Commission meeting is below. Town Council hearing dates to 
consider the Smoke Tree Resort have not been set yet.   
 
 

(3) TOWN OF PARADISE VALLEY PLANNING COMMISSION HEARING  
 
 The Planning Commission will hold a public hearing at 6:00 p.m. on Tuesday, September 15, 2020 
at Town Hall, 6401 East Lincoln Drive, Paradise Valley, Arizona, 85253 for the purpose of making a 
recommendation to the Town Council on the SUP. The public hearing may be held virtually.  
 

Please check the meeting agenda at https://paradisevalleyaz.legistar.com/Calendar.aspx and/or 
contact Paul Michaud, Planning Manager, at 480.348.3574 or pmichaud@paradisevalleyaz.gov to 
determine if the Planning Commission Citizen Review Meeting or Hearing will be held by remote 
participation.  If held by remote participation, members of the public are encouraged to participate in the 
meeting via the following options:  
 

PUBLIC PARTICIPATION IN THE MEETING 
Members of the public are encouraged to participate in the meeting via the following 
options: 
1. View the live stream at https://paradisevalleyaz.legistar.com/Calendar.aspx 

a) Click on Calendar Tab 
b) Look for Planning Commission meeting (you may have to select it from the 

dropdown list) and find the meeting date 
c) Click the “In Progress” link in the column titled Video 

2. Attend the Zoom Conference   
a) Computer: https://zoom.us/j/6678902153  
b) Telephone: 1 669 900 6833 Meeting ID 667 890 2153  

3. Submit questions and comments: 
a) Visit https://paradisevalleyaz.legistar.com/Calendar.aspx, search for the meeting 

date, and click “eComment.”  Locate the agenda item you are interested in and click 
“Comment.” (Please submit comments at least 1 hr prior to meeting.) 

b) Email pmichaud@paradisevalleyaz.gov (Please submit comments at least 1 hour 
prior to meeting.) 

4. Speak during Call to the Public / Public Hearings 

https://paradisevalleyaz.legistar.com/Calendar.aspx
mailto:pmichaud@paradisevalleyaz.gov
https://paradisevalleyaz.legistar.com/Calendar.aspx
https://zoom.us/j/6678902153
https://paradisevalleyaz.legistar.com/Calendar.aspx
mailto:pmichaud@paradisevalleyaz.gov
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a) Visit https://paradisevalleyaz.legistar.com/Calendar.aspx, search for the meeting 
date, and click “eComment.”  Locate the agenda item and click “Register to 
Speak.”  Join the meeting by dialing 1.669.900.6833 Meeting ID 667 890 2153  

b) If attending by Zoom Video Conference, click the chat button and enter your name 
and the agenda item you would like to address 

(These meeting participation guidelines are pursuant to Town Council Resolution 2020-08 
adopted March 17, 2020.) 
 
Notice is hereby given pursuant to A.R.S. §38-431.02. that members of the Planning 
Commission will attend by audio/video conference call. 
 
Notice is hereby given that members of the Public Body will attend either in person or by 
telephone conference call, pursuant to A.R.S. §38-431(4). 

 
If you have any questions about this application, please call the Community Development Department at 
480.348.3574. 
 

We look forward to maintaining an open and productive dialogue throughout this process.  Thank 
you for your time and consideration. We look forward to seeing you. 
 

Sincerely, 
 
BEUS GILBERT McGRODER PLLC 

       
Cassandra H. Ayres 

https://paradisevalleyaz.legistar.com/Calendar.aspx
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PROGRAM:
 
A.  Pedestrian entry 
B.  Resort Reception Entry Plaza and Valet 
C.  Resort Reception and Lobby
D.  Pavilion
E.  Event Lawn
F.  Shade Trellis 
G. Restaurant
H.  Market
I.   Coffee Shop
J.  Outdoor Patio
K.  Resort Pool
L.  Pool Lounge
M.  Entry Lounge
N.  Resort Suites (guest rooms)
O.  Meeting Room
P.  Luxury Suites (guest rooms)
Q.  Signage
R.  Surface Parking
S.  Quail Run Road Access Point
T.  Garbage Bins
U.  Delivery Location
V.  Employee Break Area
W. Back of House
AB.  Sight Visibility Triangle - 33’ x 33’
AC. APS Utility Box 

RESORT UNITS - 122 KEYS

Main Hotel
 1st Level  = 42 keys
 2nd Level   = 45 keys
 3rd Level  = 15 keys 
     102 keys

Luxury Suites (guest rooms)
 4 villas with 3 keys = 12 keys
 2 villas with 4 keys  =   8 keys
        20 keys

Total Keys   = 122 keys

Total Self-Park Spaces  = 170
 Dimensions:  9’ x 18’ + 2’ overhang

or
 
Total  Valet Spaces   = 196
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6401 E Lincoln Dr

Paradise Valley, AZ  85253Town of Paradise Valley

Minutes - Final

Planning Commission

6:00 PM Council ChambersTuesday, July 21, 2020

IN-PERSON ATTENDANCE AT PUBLIC MEETINGS HAS BEEN SUSPENDED UNTIL 

FURTHER NOTICE. WATCH LIVE STREAMED MEETINGS AT:

https://paradisevalleyaz.legistar.com/Calendar.aspx

1.  CALL TO ORDER

Chairman Wainwright called the meeting to order at 6:05 p.m. allowing 

time for all Commissioners to enter remotely to the meeting. 

STAFF MEMBERS PRESENT

Town Attorney Andrew M. Miller attended remotely 

Planning Manager Paul Michaud

Senior Planner George Burton

Town Engineer Paul Mood attended remotely 

2.  ROLL CALL

Commissioner Jonathan Wainwright

Commissioner Charles Covington

Commissioner Pamela Georgelos

Commissioner Daran Wastchak

Commissioner Orme Lewis

Commissioner Thomas G. Campbell

Commissioner James Rose

Present 7 - 

3.  EXECUTIVE SESSION

None

4.  STUDY SESSION ITEMS

A. 20-312 Continued Discussion of a Major Special Use Permit Amendment 

(SUP-18-05) - 7101 E Lincoln Drive - Smoke Tree Resort

Paul Gilbert, project representative, highlighted some of the changes they have 

made as a result of comments from the last Planning Commission meeting 

including changes to the landscape plan. He assured the Commission that a 

roof top bar was not included in their plans. He explained, the third-floor 

amenities consisted of self-serve snacks for guests only, work space, seating 
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areas, restroom, exercise space, and hotel storage. He clarified that there will 

be no outdoor speakers or after hours access. 

Mr. Gilbert reviewed the Statement of Direction (SOD) standards and 

addressed how the resort complied with each standard. He shared that it met 

the use requirement since the properties primary function was as a resort and 

with accessory uses including a restaurant and coffee shop which are primarily 

intended for hotel guests. He shared that the resort met the setback standards 

under the SOD and pointed out how they have altered their plans to reduce any 

potential noise issues including placement of amenities and balconies. 

Mr. Gilbert commented that the applicant team is working to finalize an 

acoustical study, and indicated this study is in compliance with the SOD. He 

addressed the traffic, access, and circulation SOD standards and efforts done 

to comply. He pointed out that the applicant wanted to further discuss what the 

Town wants versus what the Town needs for the dedication on Lincoln Drive 

since the requested 65 feet of dedication would kill their project. 

Paul Michaud, Planning Manager, provided an overview of the project including a 

project summary. He noted that no new comments had been made since the 

last meeting and two citizens expressed concerns with density at the last 

meeting. He then pointed out a list of things that had and had not been provided 

by the applicant as requested by the Commission at the last meeting. 

Mr. Michaud reviewed some of the efforts made to lower the resorts impact to 

adjacent uses, including no balconies on the exterior side of the resort, 

three-foot-tall parking lot screen walls, and designated loading area located 

away from nearby residence and resorts. He pointed out that other potential 

impacts to adjacent properties would need to be more fully discussed including 

noise, light, and traffic. 

Mr. Michaud presented further details on the proposed and requested setback 

standards for principle and accessory structures. He indicated that they met the 

setback requirements. He presented a brief overview of the landscape and 

parking setbacks which currently did not meet the guidelines but would be 

discussed further at the August 4, 2020 meeting. 

Mr. Michaud continued his presentation addressing information provided in the 

traffic study which included sight and visibility, access, and parking. He noted 

that there was a need to secure more appropriate cross access easements 

and that there was a discrepancy on the amount of parking and valet spaces 

between studies. He shared that the Town was working on a sidewalk project 

along Lincoln Drive which the property owner was coordinating with the Town. 

He shared several other details concerning other sidewalks and walkways along 

and inside the site. 

Mr. Michaud provided further detail regarding the right-of-way. He noted that the 

General Plan called for a 65 foot right-of-way from the centerline, but the 

applicant was proposing 45 feet and 6 inches. He pointed out that the current 

right-of-way was 33 feet and that a 65 foot right-of-way would impact parking as 

well as building design plans. 
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Chairman Wainwright opened up the meeting for public comment on the item. 

No public comments were offered. 

Commissioner Rose asked why the parking study projected 50% of the parking 

for the event lawn and pavilion would come from the resort. 

Mr. Gilbert explained that the parking discussion is set for the August 4, 2020 

meeting and the applicant team will work through those numbers more before 

then. 

Taylor Robinson, property owner, stated with the nature of the resort and the 

resources on site that if an event for 100 people would be booked on the event 

lawn they would require a portion of the attendees to book a block of rooms and 

that occupancy numbers would not create an issue with the parking numbers. 

Commissioner Rose stated that he did not have concerns with the third-floor 

amenities. 

Commissioner Wastchak asked if the plan is to use the Lincoln Plaza Medical 

Center parking lot for overflow parking. He noted that may alleviate some of the 

parking issues for evening events. 

Paul Mood, Town Engineer, responded that the applicant provided a shared 

parking agreement with the medical center for 25 spaces. He added that the 

agreement indicated the spaces could not be used by employees and that they 

would be available from 5:30 p.m. to 7:00 a.m. He noted that it was a month to 

month agreement.  

Commissioner Rose expressed concern that it was limited to only 25 spaces 

and that it was quite a distance for valet parkers to get the cars to that area. 

Mr. Mood indicated he could address these details further at their next meeting. 

Commissioner Wastchak expressed that he hoped the project would include no 

amplified music in their stipulations. 

Mr. Gilbert replied that his client is willing to accept that stipulation. 

Commissioner Campbell commented that he appreciated the change in tree 

type and layout to improve the screening on the south side. He added that as 

long as the applicant can accomplish what the Town wants to do he was fine 

being somewhat flexible with the width of the right of way dedication. He added 

that he was grateful for the further detail on the third-floor space and the 

decision to not allow any amplified music. 

Commissioner Georgelos stated she valued the changes made in response to 

the Commissioners’ previous comments. She indicated that she would still 

prefer having some of the changes made to the third-floor amenities included in 

the stipulations to ensure what the use of the space will be. She indicated that 

she still had concerns with parking for the site. She added that she is 
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concerned about the future growth of Lincoln Drive and was not comfortable 

with the proposed smaller dedication. 

Commissioner Wastchak pointed out that Commissioner Georgelos comments 

about needing to plan for the future growth on Lincoln Drive were valid. He 

asked Mr. Mood if he felt the Town were really losing concerning future needs 

and capacity by allowing for the smaller right-of-way. 

Mr. Mood explained that Lincoln Plaza Medical Center has dedicated 40 feet of 

right-of-way next to a sidewalk and utility easement that ranges from 

approximately 8 feet to 17. He clarified that theoretically meant that the Town 

would not be able to widen the roadway in front of Lincoln Plaza Medical Center. 

He shared that other areas along Lincoln Drive ranged from 40 feet to 65 feet, 

which would require the Town to acquire additional land to add in a third lane. 

He remarked that the proposed 45 feet and 6 inches gave the Town enough 

room for two lanes of traffic in both directions in addition to a right turn 

deceleration lane and sidewalk along the road. 

Mr. Mood stated that the reduced width may not allow for future drainage or 

utility improvements in the right-of-way. He explained that the current Lincoln 

Drive Improvement Project storm drains were already covered and that utility 

companies would need to work with Lincoln Plaza Medical Center and Smoke 

Tree Resort to relocate utilities within the 45 feet. 

Commissioner Wastchak asked if there was anything more to do as far as 

traffic was concerned if additional lanes could not be added. 

Mr. Mood shared some of the improvements the Town is making with the 

Lincoln Drive Improvement Project including changes to optimize traffic signal 

timing and turning lane additions. 

Commissioner Georgelos inquired why staff recommended the 65-foot 

dedication. 

Mr. Mood stated that per the General Plan staff asks for the 65 feet, but the SUP 

process allows for negotiations. 

Andrew Miller, Town Attorney, clarified staff always asks for 65 feet, but on 

some projects have taken less or in different formats through a negotiation 

process and depending on the individual situation of each property. He pointed 

out that requiring the 65 feet would put a hardship on the applicant in regard to 

their site plan and parking. 

Commissioner Georgelos expressed that she would take into consideration the 

comments that had been made, but still felt uncomfortable that the reduced 

width decreased flexibility for future improvements. 

Commissioner Covington inquired on the exact numbers. 

Mr. Michaud replied the proposal was for a 45-foot and 6-inch dedication with no 

additional easement. 
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Mr. Miller pointed out that with many of the other developments there was a 

40-foot right-of-way with an additional 25-foot easement which allowed for more 

possible future flexibility. 

Commissioner Georgelos suggested that if the Town does not require the full 

65 feet for the right-of-way dedication that the Planning Commission might 

consider a larger additional dedicated easement. 

Commissioner Covington commented that the change from a lounge room to 

an exercise room was a big improvement on the third floor amenity. 

Commissioner Lewis stated he believed the third floor was going to be for 

socializing and not for exercise. 

Mr. Robinson replied that the Commission suggested some additional uses, 

including a fitness facility, that would make the site more of a resort than a hotel 

which they felt was an appropriate use on the third floor. 

Commissioner Lewis remarked that he would prefer the development being 

limited to two stories. 

Mr. Robinson pointed out that in the traffic study done for Lincoln Plaza Medical 

Center there was five times as many cars that would visit that site then the 

resort. He commented that the proposed traffic light timing changes were 

recommended to happen regardless of what development does or does not 

happen at the Smoke Tree Resort site. 

Commissioner Georgelos noted that in general she is not in favor of the 

third-floor heights, but noted the project meets the 36-foot height requirement. 

She shared that she still felt it was a very dense development which is driving 

some of the issues. 

Chairman Wainwright stated that he was comfortable with the reduced 

right-of-way as long as the Town was comfortable that what it needed for 

dedication. He shared that he is enthusiastic about the third-floor element since 

it will create some architectural interest as well as a nice gathering space.

Mr. Michaud asked for further information from the Commission regarding 

timing of public meetings. 

Chairman Wainwright indicated he would like to see the public meetings take 

place at the earliest date possible. 

Commissioner Georgelos recommended giving themselves some more time 

since there are still several issues that need to be addressed. 

Mr. Gilbert stated they were flexible and willing to accommodate anything that 

needs to be done. 

Further discussion was made on a tentative schedule moving forward. 
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Commissioner Rose inquired how Mr. Robinson arrived at the density of 122 

guest rooms. 

Mr. Robinson explained that they had to consider what number of rooms it 

would require to justify resort operations without relying on the prevalence of 

accessory uses that would otherwise bridge the gap.  

 

Commissioner Rose asked who their competitors were for this project. 

Mr. Robinson replied the resort will be in the four-star category and is most like 

the Montelucia resort. 

Commissioner Rose commented that the project lacks many of the resort 

amenities and was concerned about the density. He inquired if the pavilion 

space was included in the traffic study. 

Mr. Robinson responded he did not know, but would look into that and respond 

as soon as possible. He shared that the traffic engineer will be present at the 

August 4, 2020 meeting as well. 

Mr. Robinson provided an explanation on why it was currently a month to month 

contract including restrictions on the medical center site. He noted that hopefully 

by the August 4, 2020 meeting there will be consensus on what the peak 

parking demand will be and if this project can meet that requirement on their 

own without the additional parking agreement with Lincoln Plaza Medical 

Center. 

Chairman Wainwright suggested they move forward with scheduling the public 

meetings as soon as possible. 

Mr. Michaud clarified that they would move forward with having the applicant 

send out a notice for a neighborhood meeting in mid-August, a Planning 

Commission Citizen Review on September 1, 2020, and a hearing date on 

September 15, 2020. He noted that if dates changed the applicant would be 

required to send out new noticing. 

No Reportable Action

B. 20-313 Discussion of Changes to Rules of Procedure for the Planning 

Commission

Mr. Miller provided background information on the item. He pointed out some of 

the major issues the Town had, which included late submittals of materials by 

applicants and general public, clarity on the allotted speaking times, and timing 

requirements and agenda setting requirements for motions to reconsider a 

motion or action taken at a prior meeting. He indicated that all the changes had 

been highlighted in the document. 

Mr. Miller pointed out some additional changes, one of which was additional 

clarification on the application requirements. He noted that the Town will no 
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longer consider an application complete until all the documentation has been 

received. He noted that application material needed to be submitted five days 

prior to the date and time that the agenda packets are distributed to the 

Commission. He shared additional changes to submittal deadlines including 

earlier submission of any digital presentations from applicants among others. 

Mr. Miller shared that speaking times were often limited to three minutes, but a 

spokesperson for a group may be allotted more time to speak by the chair, but 

not in excess of 15 minutes. He pointed out some specific changes made to the 

procedures for motions to reconsider. He clarified that an item that has received 

a passing motion to be reconsidered will be discussed at the meeting in which it 

received the motion to be reconsidered. He encouraged members of the 

Commission to read over the changes and contact him with any further 

questions. He suggested that the Planning Commission could discuss the item 

further at a study session.

Commissioner Wastchak asked if the training manual that was also provided to 

them was cited in the resolution document they reviewed. 

Mr. Miller replied that it did not. 

Commissioner Wastchak commented that their copies of the document did not 

have the changes highlighted which made it more difficult to identify what 

language had been changed. 

Mr. Miller indicated that he could send them the redline version as well. 

Commissioner Georgelos stated that it might be helpful to have a redline 

version in their packets for future discussions, so they can make comparisons 

to the previous version. 

No Reportable Action

5.  PUBLIC HEARINGS

None

6.  ACTION ITEMS

None

7.  CONSENT AGENDA

None

8.  STAFF REPORTS

Mr. Michaud announced that the Town recently hired a part time Special 

Projects planner named Loras Rauch who will be starting next week. He 

indicated the position was temporary and that she would be assisting the 

Planning Department while the Community Development Director position 
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remained vacant. 

Commissioner Wastchak inquired what the plan was for the Community 

Development Director position. 

Mr. Michaud stated his understanding is that the Town was not looking to fill the 

position immediately. He added that he was unsure of the timeline but did not 

believe they would be seeking out a new director for the remainder of this year. 

Commissioner Wastchak expressed concern that they were going through a 

General Plan Amendment without a director. 

Mr. Michaud noted that one of the roles of the temporary position was to help 

manage the General Plan. 

9.  PUBLIC BODY REPORTS

Commissioner Wastchak pointed out that the recent newsletter did not include 

plans for a pull in/drop-off area for the La Cholla trailhead and was concerned 

that traffic and safety would be a problem if it happened on Invergordon Road. 

He inquired if anyone had brought the topic up with the City of Phoenix.  

Mr. Michaud indicated that issue was discussed in a recent staff meeting and 

that a staff member was supposed to reach out to the City of Phoenix about it. 

Commissioner Wastchak requested that they gather further information on that 

issue. 

Mr. Miller stated that it was his assumption that wherever the location of the new 

trail head will become the unofficial drop-off area and that the Town Manager 

was talking with the City of Phoenix to get more information on where that will 

be and how a drop-off will work. 

10.  FUTURE AGENDA ITEMS

Mr. Michaud announced that the next meeting was scheduled for August 4, 

2020. He shared that there was only one agenda item which was the continued 

discussion of Smoke Tree. He shared that they will likely have additional items 

on their agendas as they get into September. 

11.  ADJOURNMENT

A motion was made by Commissioner Wastchak at 8:48 p.m., seconded by 

Commissioner Campbell, to adjourn the meeting. The motion carried by the 

following vote:

Aye: Commissioner Wainwright, Commissioner Covington, Commissioner Georgelos, 

Commissioner Wastchak, Commissioner Lewis, Commissioner Campbell and 

Commissioner Rose

7 - 
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6401 E Lincoln Dr

Paradise Valley, AZ  85253Town of Paradise Valley

Minutes - Final

Planning Commission

6:00 PM Council ChambersTuesday, July 7, 2020

IN-PERSON ATTENDANCE AT PUBLIC MEETINGS HAS BEEN SUSPENDED UNTIL 

FURTHER NOTICE. WATCH LIVE STREAMED MEETINGS AT:

https://paradisevalleyaz.legistar.com/Calendar.aspx

1.  CALL TO ORDER

Chairman Wainwright called the meeting to order at 6:15 p.m. The meeting 

was delayed due to some technical issues with some Commission 

members connecting remotely. 

STAFF MEMBERS PRESENT

Town Attorney Andrew M. Miller attending remotely 

Community Development Director Jeremy Knapp attending remotely 

Planning Manager Paul Michaud

Senior Planner George Burton

Town Engineer Paul Mood attending remotely 

2.  ROLL CALL

Commissioner Jonathan Wainwright

Commissioner Charles Covington

Commissioner Pamela Georgelos

Commissioner Daran Wastchak

Commissioner Orme Lewis

Commissioner Thomas G. Campbell

Commissioner James Rose

Present 7 - 

3.  EXECUTIVE SESSION

None

4.  STUDY SESSION ITEMS

A. 20-307 Discussion of a Major Special Use Permit Amendment (SUP-18-05) - 

7101 E Lincoln Drive - Smoke Tree Resort
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Indexes: Smoketree Resort

Commissioner Wainwright began the meeting. He noted the agenda item 

was a continuation that did not get a recommendation for approval from the 

Planning Commission in March 2019. The Town Council had modified the 

Statement of Direction (SOD) and sent it back to the Planning 

Commission. He noted this was for the Smoke Tree Resort Special Use 

Permit (SUP) Amendment. 

Paul Gilbert, representing the property owner, stated that the applicant 

team is available on the call for questions. He noted that items had 

changed on the application since 2019 that he will summarize.  He hoped 

the Commission would be pleased with the changes.  Below are some of 

the items Mr. Gilbert brought up:

· The General Plan designates the property as a redevelopment area. 

· Section 1 of the SUP guidelines states the Town could require less 

or more restrictive standards. Mr. Gilbert felt the project meets the 

less restrictive standard due to their proximity to Scottsdale, the 

small size of the property, the property is surrounded on all three 

sides by commercial zoning, and only the western boundary is 

adjacent to a residential area. 

· The SOD stated that the Planning Commission should take into 

consideration the approximate five acre size of the site and reduced 

density on the west and south sides, which had been done. 

· The applicant had located the more intense uses in the front and 

center of the property. 

· The applicant addressed safety concerns by removing a driveway 

on Lincoln Drive and combined an entrance on Lincoln Drive with 

the adjacent medical center. 

· The applicant preserved viewsheds and reviewed them, concluding 

no adverse effect of neighboring properties.

Additionally, Mr. Gilbert noted that the June 2020 comments from the Town 

Council were positive. He listed the changes to the plan since March 2019.

· Eliminated the "for sale" units 

· Reduced the number of units from 180 to 122 

· Reduced the density on the south and west borders 

· Increased setbacks from the south property line to 60 feet

· No third-floor room spacing

· All third-floor rooms face Lincoln Plaza Medical Center

· Only 15 keys on the third level

· Removed balconies on the west side to protect residential privacy 

· 100 feet between the residential property on the west to the nearest 

structure which was limited to 24 feet in height
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· The noise generating elements are located inside of the structure 

· The dining area for the restaurant has been moved away from the 

residential neighbors on the west

· Eliminated roof elements

· Agreed to a maximum height of 36 feet from natural grade 

· There would be areas that the buildings will be lower to ensure they 

comply with the height restriction

· Chimneys and architectural features comply with the 36-foot height 

guideline

· There were Open Space Requirement (OSC) guidelines on the 

south and west sides that they met; and not on the east side

· There was good feedback from the neighborhood meetings

· There was an issue with the parking spaces needed and agreed 

with the Town Council to develop a parking management plan 

Chairman Wainwright thanked the applicant. He noted he may have 

questions for them and would allow them to address any public comments. 

He asked Commissioner Rose to introduce himself.

Chairperson Jim Rose looked forward to being on the Planning 

Commission. He gave his background and career history. His experience 

had been in product development and hotel management.

Chairman Wainwright thanked Commissioner Rose.

Planning Manager Paul Michaud presented the SUP application to the 

Commission. He explained that he would review the background, the 

revised SOD from the Council, density, heights, and viewsheds. 

Mr. Michaud showed slides comparing the 2019 and 2020 site plans. He 

identified ground level, second-level, and third-level plans. He read in 

entirety the revised SOD.

Mr. Michaud provided a tentative schedule with each meeting date 

corresponding to topics within the SOD. He noted he would address the 

three items for discussion during this meeting unless otherwise directed.

Mr. Michaud reviewed the density. The SUP Guidelines state that the 

maximum density of guest units should equal 1 unit for every 4,000 square 

feet of site area. The current proposal shows 122 units or 26 units per acre 

for this approximate five acre site. The SUP guidelines recommended a 

maximum of 11 units per acre. The average Paradise Valley Resort has 

nine units per acre and is 40 acres. 

Mr. Michaud reviewed the project height.  He noted the SUP Guidelines 
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recommend maximum building height of 36 feet, accessory structures at 24 

feet, and service structures at 18 feet. The proposed height was complying 

from the natural grade as well as the accessory structures. He added that 

the main guest unit building sits at a two-foot lower grade near the pool 

area.  

Mr. Michaud continued on the criteria for open space regarding viewsheds. 

There is an encroachment on the third story facing Lincoln Plaza Medical 

Plaza and on the pedestrian archway along the Lincoln Drive side.

Chairman Wainwright opened the public comment portion.

Melvin Comstock, resident, felt that Paradise Valley would benefit from the 

resort. He was concerned that the density was 2.5 times greater than the 

SUP guidelines. He noted the development of the Ritz-Carlton and the 

Smoke Tree Resorts would add traffic to Lincoln Drive and there are 

already existing concerns on Lincoln Drive without the resorts being open. 

He understood the economic need for a certain number of units, but felt that 

it should be the developers' responsibility to address.

Chairman Wainwright noted he had been in email contact with Mr. 

Comstock and indicated he could continue to communicate with him.

No additional comments were made. The public comment portion was 

closed.

Chairman Wainwright asked if the Commission had questions for the staff 

or applicant. 

Commissioner Rose asked if the applicant would be able to accommodate 

the stipulation for the outdoor portion of the restaurant or lounge to not be in 

use after 10:00 p.m. 

Taylor Robinson, applicant, noted the amenity on the third floor is for guests 

only. A key card would be needed to access the area and the elevator. This 

provisions will allow them to control when the area was accessed.

Commissioner Rose asked if there would be entertainment in the lounge 

area.

Mr. Robinson noted the resort management would have to coordinate that 

to not conflict with the events in the pavilion or on the event lawn. 

Commissioner Rose asked how many people could gather on the event 

lawn and if there would be entertainment.
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Mr. Robinson responded that the peak number was 200 people. The event 

space wasn't designed for corporate customers, but 200-person events. 

Entertainment would have to follow Town noise ordinances and stipulations 

that are in place. 

Commissioner Lewis was concerned with the proposed small corner 

market near a larger grocery store and the impact of traffic. 

Paul Gilbert addressed the concern by stating the store is very small. The 

shop would be 2,000 square feet and would not generate much traffic.

Mr. Robinson recognized that the primary use of the resort was the guest 

units. He noted that accessory uses should be for guests only. He referred 

to the area as a gift shop with sundries and things catering to a coffee shop 

or similar function. It would be internally facing and could only be accessed 

by entering the resort main entrance. He recognized that some outside 

patrons would visit, but the majority would be resort guests. 

Commissioner Wastchak inquired about traffic entering through the Quail 

Run Road and Lincoln Drive access points, specifically what will prevent a 

driver from using the Lincoln Drive access.   

Mr. Robinson noted that the primary access will be on Quail Run Road.  

The shared access with the Lincoln Medical Center is already in 

discussion. The right turn deceleration will not be installed until a future 

date. He noted the design intent is to separate any traffic to the resort 

which would be guests or visitors for events to use the main entrance. The 

second entrance on Lincoln Drive would be primarily for service entrance 

and deliveries. Deliveries would be brought from Scottsdale Road and 

make a left turn into the Lincoln Drive entrance which is nearest the loading 

dock. It would not prevent people from making a button-hook turn to use the 

coffee shop; however, it would not be convenient.

Commissioner Campbell asked if the market had an entrance to the north 

or just one to the courtyard to the west. 

Architect Eric Peterson stated there would be windows and cafe tables to 

the north. The majority of windows/door will open to the courtyard.  He did 

not feel the market and coffee shop uses will draw much traffic as it would 

not be publicized. 

Commissioner Campbell, referring to Sheet A11, stated that he was glad 

to see the vertical construction to the north and interior of the site.  The 

parking on the perimeter eliminates any landscape buffers to the site 
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except for trees. The Desert Willow tree proposed does not get large.  He 

asked if a more ambitious tree could be planted as that is the only 

landscaping buffer they have to screen the buildings. He wondered if the 

north row of trees in the south parking area could be staggered to create 

visual mitigation.

Responding to a question on the south and east landscaping, Mr. Michaud 

stated there are mock orange hedges proposed along these property lines. 

Commissioner Campbell asked what the mature height of those hedges 

would be.

Mr. Michaud stated those hedges are shown at 6 feet in height at full 

maturity.

Mr. Peterson noted that the shrub hedge was mostly on the Andaz property, 

and they anticipate that hedge staying. The west and residential side had 

significant landscaping. The east side did not have as much landscaping, 

as that was next to the medical center.  He noted the trees could be 

staggered. Larger trees would limit how many cars could be parked. If 

larger trees were installed, they would need to eliminate parking spaces.

Commissioner Campbell asked if there was a five-foot island for the trees. 

Mr. Peterson stated they are willing to look at different tree options. He 

commented that the third story element was along the east side of the 

property. 

Commissioner Campbell noted that the east area should be the direction 

to stagger the trees to create a buffer. 

Chairman Wainwright asked if Commissioner Campbell had a type of tree 

species he would recommend. 

Commissioner Campbell noted he did not have a recommendation. 

Commissioner Wastchak agreed with Commissioner Campbell. He felt 

staggering the trees to create more screening was a minor request that he 

hoped the applicant would consider. He was pleased with the setback on 

the south side. 

Commissioner Campbell reiterated he would like a different species of 

tree. He noted that if larger trees were a challenge next to buildings that the 

south line of trees could be diversified. 
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Mr. Peterson stated he would relay the request to the landscape architect 

and did not see that being a problem.

Chairman Wainwright agreed with Commissioner Campbell regarding the 

staggering of trees and also diversifying the tree species.  

Commissioner Georgelos agreed with comments made regarding the 

trees and landscaping buffer. She felt that creating a buffer should be a 

priority and did not feel that the current plan was enough.

Commissioner Wastchak commented the south elevation greater setback 

was good. He asked if the Andaz owner has provided a letter or any 

information regarding their support of the development. 

Mr. Robinson noted he was the last person to speak with the representative 

for Andaz. His last meeting was in September 2019.  Since that time, the 

applicant has worked with staff to improve the plan.  The current plan was 

taken to the Andaz. He felt their response acknowledged the site and the 

necessary parking. The noted that the owner of Andaz has not fully 

endorsed the project, but is what they expected to see. He will ask the 

owner of Andaz to submit comments to the Planning Commission.

Chairman Wastchak stated he would not consider a vote until he has 

received comments from the Andaz.

Chairman Wainwright would consider the neighbors regarding their project 

and thanked the applicant for reaching out to the Andaz management.

Commissioner Covington stated that screening of the southeast corner 

from the third story element would be an item of interest.  He asked if the 

lounge on the third floor will be enclosed. 

Mr. Michaud stated that there was an enclosed element shown on the 

plans.  

Mr. Peterson noted that the intent was an amenity room used by hotel 

guests. There is glass that surrounds the area and leads to a roof deck.  He 

noted that all sound ordinances and times of operations will be followed.  

Anything extending outside of that will be indoors.  The lounge will not be 

open to the public, but an open room for guests to book for parties. He 

noted there was a glass element that could be closed to bring use inside. 

Mr. Robinson referred to Sheet A21 to clarify the uses.  He clarified that 

areas labeled B were enclosed in glass.  The doors shown could all be 

closed at any time, whether that is the Town noise ordinance or the SUP 
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schedule.  The areas labeled as C were outdoor and would not be used 

after set time parameters.

Chairman Wainwright asked how many people the rooftop deck could 

accommodate.

Commissioner Covington asked staff for the final landscaping plan for the 

medical center for a better idea of what the southeast exposure will be.

Mr. Michaud stated this landscape plan will provided for the next meeting.  

Commissioner Covington was primarily concerned about the south and 

west property lines.

Mr. Peterson noted he would verify the occupancy of the 3rd floor amenity 

and let the Commission know once he had the information.

Chairman Wainwright asked for an estimated occupancy for the lounge 

area.

Mr. Peterson stated that most likely, no more than 100 people would be 

allowed.

Commissioner Rose asked if a guest could rent the space and invite 

people from the outside to an event.

Mr. Peterson stated that they would not. The use of the area was only for 

guests. Access control would be used to verify guests.

Commissioner Georgelos asked how the 3rd floor amenity will look.  She 

asked if the area labeled A is supposed to be an event space flowing out 

to areas B and C. 

Mr. Peterson referred to Sheet A21.  He circled the area labeled B, which 

would be enclosed with a glass roof.  The area labeled C would be 

completely uncovered.  Area A was the air-conditioned closed space.  He 

noted this was only for guest use.  Area A could be used as a meeting area 

or a space rented by guests to use for their purpose.

Mr. Robinson noted the amenity was not to be active year long.  It would 

only be active during peak levels or high season. 

Commissioner Georgelos wanted to understand the use of the area.  She 

understood the active time periods.  She asked if it was for guests of the 

resort or parties of guests of the resort.  She asked if music or 
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entertainment would be optional.

Mr. Robinson noted that if a guest wanted to use the space other than for 

themselves, it would need to be discussed with unified management of the 

resort.  The intent would not allow the guests entertainment or any food 

preparation.  For the area to be used, it would most likely be during 

maximum occupancy.  It was just an amenity space for resort guests.

Commissioner Georgelos  asked if it would be a luncheon or 

meeting/presentation conference space.

Mr. Robinson noted the intent was not a conference area.  It would be an 

area that guests could order food from downstairs, order drinks, or reserve 

tables. 

Commissioner Georgelos asked if those types of uses would include area 

labeled A. She noted the area did not show any seating.  She asked if this 

area was for friends to gather and relax.

Mr. Robinson commented he would add more furniture on the diagram.  He 

noted she was correct about the use of area A being the same as area B 

and C.  

Commissioner Campbell felt that persons other than guests of the resort 

will use this space.  He felt the area labeled A would be used as a party 

space.  He wanted to stipulate the uses, including no amplified music or 

sound, and within the hours of operation set.  He noted that changes in 

management could cause this area to be used differently. 

Chairman Wainwright felt this area would have the best views and was 

concerned about the overflow.  He felt the comments regarding music were 

validated. 

Commissioner Wastchak agreed with previous comments.  He felt 

non-amplified music should be added as a stipulation.  The elevation would 

be problematic with any increased noise.  He lives close to the Andaz 

resort and can hear the pool used on the ground level. 

Commissioner Georgelos wanted the area to be a positive amenity for the 

resort.  She felt this area could easily be misused.  She felt it would be 

enticing for the management to use more intensely.  She was concerned 

about area A used as a reception space and that over time the uses could 

change.  She wanted to continue the discussion regarding that use. 

Mr. Gilbert commented he would return to the Commission with precise 
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details on how the space would be used. 

Chairman Wainwright thanked Mr. Gilbert.  He confirmed that they would 

bring any concerns to the applicant promptly.

Commissioner Rose felt the lounge area would be rented out for parties by 

non-resort guests.  He was concerned that the parking would be affected.  

He mentioned the architect was discussing round tables in the area and up 

to 100 people using the space. He felt that could add up to 50 cars. He 

wanted a stipulation that this would not be rented to non-resort guests.

Commissioner Georgelos thanked the applicant and others doing work on 

the project. She wanted to move forward and discuss the issues.  She 

looked forward to working with the applicant in a positive direction. She 

asked if Mr. Michaud could walk through the heights and viewsheds.

Mr. Michaud discussed building heights. 

Commissioner Georgelos asked if that area was included on the front 

Lincoln Drive perimeter.

Mr. Michaud confirmed it was. The accessory structures could not exceed 

24 feet, and all buildings except the pavilion roof meet the height 

standards.  He added that none of the primary use structures exceed the 

36 feet in height from natural grade. 

Commissioner Georgelos asked if the building had been lowered 2 feet 

from the original grade.

Mr. Michaud stated that from natural grade, the building was 36 feet; 

however, the total building height was 38 feet. They excavated the building 

and set it 2 feet lower than the natural grade. Only the interior portions of 

the building near the pool were lower than the natural grade.

Mr. Peterson referred to Sheet A23 and detailed that from the inner 

courtyard, the 2-foot drop was only visible from the courtyard and interior. 

Mr. Robinson commented the natural grade guidelines were designed for a 

resort that is a minimum of 20 acres.  This was a pre-existing resort, and 

the site is under five acres.   The original grade had a natural five-foot fall 

from the southwest to northeast corners. 

Commissioner Campbell referred to Sheets A18 and A19.  He was not 

able to see the dimensions of the viewsheds on the plan. 
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Mr. Robinson explained the open space criteria determined the viewshed 

dimensions. The method for calculating the lines was outlined in the SUP 

guideline.  They took a distance from net property lines, up 16 feet, then 

proceed at an angle to establish the lines.  The south and west sides meet 

the criteria.  The east side had an encroachment against the Lincoln Plaza 

Medical Center. There was a tower element that encroached when the 

formula was followed.

Chairman Wainwright noted the tower was an architectural feature.  He felt 

it made the project more interesting but did violate the open space criteria.

Commissioner Lewis felt the project had vitality.  He wanted to be sure that 

the Commission was looking at the project conventionally and not 

eliminating every feature.

Commissioner Wainwright agreed.

Commissioner Campbell felt they should consider that the two towers on 

the pedestrian archway had a hip roof.  It gradually slopes and felt the 

impact was minor.  He supported the towers as drawn.

Commissioner Covington stated he agreed, but would like a rendering 

showing the towers from the other side. 

Commissioner Georgelos referred to Sheet A18 and asked if the numbers 

equaled 38 feet.  She asked that this sheet be clarified because of the two 

feet that will be excavated.

Mr. Robinson answered, yes.  The 36 feet is from the natural grade line, 

and the other number goes down to the courtyard and equals 38 feet.  

From the inside, the natural grade is 38 feet.  He said that the sheet will be 

revised. 

Commissioner Campbell asked if there was a grading plan or if one could 

be provided at a later date.

Mr. Robinson confirmed the grading plan was in the civil plan set.  He 

would clarify the spot elevations.  It was not outlined in the plan the 

Commission had.

Commissioner Georgelos asked about the right-of-way dedication 

reflected in the application.  She wondered if there is a greater dedication 

possible. 

Mr. Robinson noted that if a greater dedication were made on Lincoln 
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Drive, the impact would be substantial.  The Town Engineer required a 

65-foot dedication pulling into the parking on Lincoln Drive.  Lincoln Plaza 

Medical Center was revising landscaping and installing sidewalks.  The 

Town was also installing a sidewalk.  The proposal of the right-of-way 

dedication had been arrived at with the Town Council. 

Commissioner Georgelos was concerned that Lincoln Drive would 

continue to get busier.  In case a change was needed in the future, the 

worst case would be no possibility for expansion.  She wanted to continue 

the discussion on the dedication. 

Commissioner Campbell asked the staff to address the final dedication on 

the Lincoln Plaza Medical Center.

Mr. Michaud stated his understanding was this owner granted 40 feet of 

dedication and a 16 ½ foot easement for utilities. 

Mr. Miller stated there was a development agreement with Lincoln Plaza 

Medical Center that dedicated 40 feet from the center line and a sidewalk 

and utility easement that varies between 15 and 22 feet.  It tracks the front 

of the north side wall on their property. The concept is to create a business 

corridor improvement-a shared access agreement between Lincoln 

Medical to provide access.

Commissioner Campbell felt the Commission should have the information 

on how the two projects will work together. They wanted to see any type of 

agreements that have been made. 

Commissioner Georgelos agreed with Commissioner Campbell that they 

should see how the two projects would work together.  She asked the 

applicant to explain the project density. 

Mr. Robinson stated originally the proposed density was higher, which 

included a residential component.  Through the prior Planning Commission 

and Town Council meetings they realized that use was not supported.  They 

tried to find use for the property without a residential component.  There is 

a critical mass to the resort operations.  They had tried to find a balance for 

the critical mass, and the support for a unit count resulting in 122 room 

keys.  The parking was also included in finding this balance.  Other resorts 

were an average of 20 acres.  The calculation was skewed due to the 

resort size being much less. The resort would ensure the accessory uses 

be followed.  The Hermosa Inn has significantly fewer rooms, but the 

accessory uses are primary.  Most of the traffic at Hermosa Inn is due to 

outside sources. The proposed project is meant to accomplish the primary 

use as a resort with limited accessory uses.
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Commissioner Georgelos stated there was a substantial reduction in 

density for the site. Her issue was that the density was still greater than 

what would be on the site per unit. She agreed it was a smaller site, but 

with 122 keys she was concerned with parking. She felt the totality of the 

resort should be discussed. 

Mr. Robinson looked forward to discussing the parking at another meeting.  

He noted that three analyses had been done for the parking.  The 

calculation addressed a peak parking demand of 199 spaces.  They would 

be able to accommodate that using a valet plan.  A more up to date Urban 

Land Institute (ULI) parking plan stated peak parking demand would be 

under 150 spaces required.  They are waiting for the third study and would 

then compile the three reports to bring a complete study to the 

Commission. 

Commissioner Georgelos stated there are multiple resorts that are under 

parked.  That included valet plans.  She felt it would be a large issue for the 

resort.

Commissioner Wastchak commented that Mr. Gilbert alluded that the 

Commission is looking for cooperation from the Town Engineer that has 

not been provided.  He asked Mr. Mood to address that point.

Mr. Mood confirmed they had information from Kimley Horn.  Town staff 

and the Kimley Horn staff are currently reviewing the information and would 

then pass that to Smoke Tree representatives.  Kimley Horn cannot release 

the full model for proprietary reasons. 

Mr. Gilbert stated he has never had a model not shared due to proprietary 

reasons.  He felt it was unusual and inhibited them from putting together a 

parking plan. 

Chairman Wainwright asked why the information was proprietary. 

Mr. Mood stated he did not have that information but was told that from 

Kimley Horn. 

Mr. Mood stated the staff received the model last Thursday of the previous 

week and have just started looking through the model. 

Mr. Gilbert noted they would like to see it once it was reviewed and studied. 

Chairman Wainwright asked if that was a reasonable request. 
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Mr. Knapp noted he would provide the input and output of the model, but 

would not provide the software to run the model as that would be 

proprietary.

Commissioner Rose asked if a traffic study had been completed.

Mr. Michaud stated that there was a traffic study in the packet provided to 

the Commission.

Commissioner Wastchak noted they should push back the parking study 

from the next meeting to a future date.  He wanted the Commission to have 

all of the information needed before adding items to future agendas.  

Mr. Gilbert felt that discussing the parking study should be pushed back to 

allow all parties to review the information.

Mr. Michaud detailed the next meeting agenda.  He stated the parking 

discussion will be set for the August 4 meeting.  He asked if there was 

particular direction or comments needed on density, height, or viewsheds 

to give to the applicant or staff.

Commissioner Lewis noted the density is anchored to the parking.  He 

asked what the protocol of the Town for parking spaces for mini cars or if 

all spaces should be the same dimensions.

Mr. Michaud stated the code specifies 180 square feet for parking stalls.  If 

something different were needed, it would need to be addressed through 

the Special Use Permit. 

Commissioner Wastchak stated the Commission should provide the 

applicant with the list of what is needed.  He felt the density would be tied to 

the parking and wanted to provide thoughts on height and viewsheds.  He 

had no requests to adjust the height. The north elevation is needed to show 

and identify how far south the east area encroachment will extend.

Chairman Wainwright wanted other Commissioners' thoughts, so the 

applicant is aware of what the Commission needs to see.

A Commissioner wanted to see elevations for the encroachments on the 

north and south sides.

Commissioner Campbell wanted to discuss Sheet A18 and the lowest 

elevation.  He asked if the 20-foot height from the viewshed is from the 

existing natural grade.  He noted that the third story element viewshed had 

been setback enough from the Andaz property, and the Commission had 

Page 14Town of Paradise Valley



July 7, 2020Planning Commission Minutes - Final

done their due diligence.  He felt comfortable that the third story element is 

within the traditional viewshed diagram relating to the south side. 

A Commissioner reiterated the viewshed of the open space criteria was 

calculated from the net property line and natural grade.  Along the southern 

boundary, the building has been designed not to encroach into that 

boundary. 

Commissioner Georgelos wanted to know what net numbers were being 

used and what would happen in case the dedication changed. 

Commissioner Wastchak stated he was not sure what Commissioner 

Georgelos was requesting.  He noted the dedication is on the west and 

north side, not the south and east side. 

Commissioner Georgelos stated that the dedication change would shrink 

the net property size and would change the viewpoints.  She wanted to 

know what would happen to the viewsheds with changes to the dedications.  

She also wanted to see changes from different perspectives. 

Commissioner Campbell responded that the east and south property lines 

are not subject to change, what would be seen from the south was his 

concern. 

Commissioner Georgelos wanted to verify that they are looking at the 

viewpoints from a standard area.

Commissioner Campbell commented the viewpoints are based on the 

calculation, not where someone would be standing.

Chairman Wainwright asked if Commissioner Georgelos was concerned 

that dedications on the north side would affect those on the south side.

Commissioner Georgelos clarified she was concerned about the net 

square footage and wasn't clear on how that would affect viewsheds. The 

Statement of Direction asked the Commission to look at the size of 

properties.  She is primarily concerned about the east and west side.  She 

referred to the Statement of Direction and felt the Commission needed to 

be concerned about the mapping and scale of the property. There should 

be consideration given to the views on the south side.  She felt those were 

the main viewshed issues.

A Commissioner stated they felt the impact to surrounding properties 

should be considered and felt that input from Andaz was needed. 
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Chairman Wainwright stated that the Commission would be more 

comfortable with the south side if the Andaz property owner felt the same.

Commissioner Georgelos asked how the density affects the safety and 

quality of life for neighboring properties.  She noted the density is double 

the guideline. 

Chairman Wainwright noted this property is different in size and location. 

The impact on the neighbors needed to be considered. 

Commissioner Lewis felt the resort fit the environment and worked best for 

the architectural legacy and practicality to make a resort succeed.  He 

wanted to be careful of removing aspects of the resort because they didn’t 

fit the guideline. 

Commissioner Covington noted the density needs to work for the 

developer, so the resort may be successful.  T he density would have a 

direct impact on the developer. He wanted to take more time to consider 

the density.

Commissioner Rose wanted to know more about the traffic in the area.  He 

felt the pavilion and restaurant would be utilized and did not want Lincoln 

Drive to be more congested than it already was today.

Chairman Wainwright stated they would discuss that at a future meeting.

Chairman Wainwright closed the discussion.

No Reportable Action

5.  PUBLIC HEARINGS

None

6.  ACTION ITEMS

None

7.  CONSENT AGENDA

A. 20-227 Approval of May 5, 2020 Planning Commission Minutes

A motion was made by Commissioner Georgelos, seconded by Commissioner 

Covington, to approve the minutes. The motion carried by the following vote:
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SUP-18-05 Smoke Tree Resort 
-Revised Statement of Direction-  

June 25, 2020 September 10, 2020 

Gentree LLC submitted a Major Special Use Permit amendment application for redevelopment of the Smoke 
Tree Resort located at 7101 E Lincoln Drive. The current proposal is for a complete redevelopment of the 4.6 
net acre site with 122 hotel guest rooms, a restaurant, bar, rooftop lounge, associated resort retail, group 
meeting function space, event gardens, and resort pool areas. 

 

In March of 2019, the Planning Commission voted 4-3 to deny the previous application based on a site plan 
and proposal that included 150 hotel rooms, 30 for sale resort residences, limited right-of-way dedication along 
the adjoining public streets, and a different site layout from the current application since the Planning 
Commission recommendation. Based on the revisions of the modified proposal the applicant and the Town 
Council agree that the Planning Commission should further consider the amended application. 

 

The Statement of Direction is not a final decision of the Town Council and does not create any vested rights to 
the approval of a Special Use Permit. Any applicant for a Special Use Permit shall not rely upon the matters 
addressed in the Statement of Direction being the same as those that may be part of an approved Special Use 
Permit. 

 
Therefore, the Town Council issues the following Statement of Direction for the Smoke Tree Resort: 

 
 The General Plan encourages the continued revitalization and improvement of the Town’s Special Use 

Permit properties while protecting the adjacent residential neighborhoods (General Plan Land Use Policy 
2.1.2). 

 
 The site is in a designated Development Area pursuant to the General Plan. As such, in addition to other 

applicable policies, the following policies may be considered: 
 

a. Consideration of Development Area Special Use Permit applications should balance a need for 
the Town’s fiscal health against a steadfast commitment to protecting adjacent low-density 
residential character and quality of life (General Plan Land Use Policy 2.2.1.2). 

 
b. The Town shall require development or redevelopment within Development Areas to provide 

reasonable separation of incompatible land uses from adjacent residential areas through context 
and scale appropriate land planning and architectural design, greater setback distances, noise 
mitigation, resort property programming, and landscape buffering (General Plan Land Use Policy 
2.2.1.3). 

 

c. The Town should encourage moderate intensity, mixed-use, and context appropriate resort 
development within the East Lincoln Drive Development Areas that includes reasonable 
separation between incompatible uses and adjacent residential areas and effective buffering of 
unwanted noise, light, traffic and other adverse impacts (General Plan Land Use Policy 2.2.3.3). 

 
The Planning Commission shall focus their review on the visible, audible, and operational effects the major 
amendment may have on the neighbors. Additionally, the Planning Commission shall receive public feedback 
on the current proposal including, but not limited to, a Citizen Review Session to allow for public comment and 
a Public Hearing for recommendation of the amended application to the Town Council. The Citizen Review 
Session may include a separate neighborhood meeting(s) by the applicant and at least one Planning 
Commission Work Session meeting open for public comment. The applicant shall provide at least a 10-day 
advance notice of the Citizen Review Session and at least a 15-day advance notice of the Public Hearing to 
property owners within 1,500 feet of the site. Due to the circumstances surrounding the current Covid-19 
Pandemic, the Town Staff and Planning Commission shall be cognizant that some members of the public may 
not be comfortable with providing comments through technology and should look for other ways to maximize 
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Revised Statement of Direction  

SUP-18-05 Smoke Tree Resort 

Sept 10, 2020 
   

 

 

 

public input. Notice for both meetings can be combined into one notice. In particular, the Planning Commission 
shall focus their review on: 

 
1. Use. 

While the primary resort use will not change, more information is needed regarding the hotel quality 
standards and the new accessory uses. The applicant has proposed fourteen accessory uses for the 
forward-facing portions of the site that should be considered and defined or narrowed as appropriate as 
well as the specific operational factors (hours of operation, outdoor seating, etc.) shall be studied. 

 

2. Density. 
The proposed 122 units creates a density of approximately 26 units per acre. The Planning 
Commission shall take into consideration the 4.6 net acre site area and reduced density on the west 
and south sides of the site, particularly how the density impacts safety and quality of life of town 
residents. 

3. Lot Coverage/Floor Area Ratio. 
The Planning Commission shall consider lot coverage and floor area ratio while acknowledging the 
unique characteristics considered in the Development Area and the amendments made to the proposed 
site development since the Planning Commission last heard this request on March 5, 2019. The review 
shall address reasonable separation between incompatible uses and effective buffering of unwanted 
noise, light, traffic, views of the buildings offsite, and other adverse impacts. The lot coverage and floor 
area ratio shall both be calculated based on net lot area, excluding all dedicated area. There may be 
consideration of lowering the proposed lot coverage and floor area ratio and/or requiring specific 
mitigation measures. 

 
4. Height. 

The Planning Commission shall evaluate the proposed height and its impact on adjacent properties. 
The minimum height is encouraged on the west side of the site closest to existing residential properties, 
transitioning to higher heights on the east side of the site adjacent to Lincoln Medical Plaza. A 
compelling reason must be given for heights proposed over 36’, with such height to be limited in area 
and considered when necessary for mechanical screening and architectural elements. It is 
recommended that all heights be taken from original natural grade. If any portion of the rooftop is visible 
off-site, care should be taken to minimize the impact and screen mechanical equipment. White roofing 
material is discouraged if visible off-site. 

 
5. Viewsheds. 

The Planning Commission shall consider the impact to adjoining properties of any encroachment 
outside of the imaginary plane suggested by the Open Space Criteria. Due to the size of this property 
being one quarter the suggested 20-acre size per the Special Use Permit Guidelines and the location 
adjoining other commercial uses, a limited amount of encroachment is proposed and may be 
permissible. Structures are suggested to generally stair-step from one-story/lowest height closer to the 
subject site property lines to not more than three-story/36 feet in height from Lincoln Drive, Quail Run 
Road, and the adjoining Andaz resort. Planning Commission focus shall be that the overall mass of the 
structures are of an appropriate scale, with special consideration given to the views from the south side 
bordering the Andaz resort and the west side bordering Quail Run Road. 

 
6. Setbacks. 

The amended proposal increased building setbacks along much of the perimeter of the site. The 
Planning Commission shall explore appropriate setbacks, with particular attention to the privacy and 
noise levels for residents west of the site and resort guests south of the site. Consideration should be 
given to a 100-foot SUP guideline setback to the adjacent residential property lines. The Commission 
shall also identify any mitigating circumstances that may buffer the development (e.g. the use of 
vegetation, modified setbacks or heights, reorientation of the structures, etc.). 
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Revised Statement of Direction  

SUP-18-05 Smoke Tree Resort 

Sept 10, 2020 
   

 

 

 

7. Impact to Adjacent Uses. 
The proposal has the resort restaurant and market (with outside tables) along the north side of the 
property near Lincoln Drive. Additionally, a third story bar/lounge with indoor/outdoor space is 
proposed, which should be evaluated for square footage (bar/rooftop deck), types of uses, impacts of 
light and noise trespass off-site; a sound study shall be required and certified by an acoustical 
engineer. The Planning Commission shall consider impacts including noise, light, traffic and any other 
adverse impacts, particularly for those existing residential properties west of the site along Quail Run 
Road. In particular, outdoor employee areas and service uses such as maintenance, maid 
service/laundry, trash collection/storage, mechanical equipment (roof/ground), and all other noise 
generating elements shall be studied and buffering of uses shall be considered. 

 
8. Landscaping, Utilities and Exterior Lighting. 

Planning Commission focus on landscaping and exterior lighting shall be along the perimeter of the 
site, including review of appropriate screening or relocation of the utility cabinets along Lincoln Drive. 
Consideration for possible relocation of utility cabinets shall consider aesthetics, long-term maintenance 
and operation, safety and cost. Elements of the Visually Significant Corridors Plan shall be considered 
for landscaping along Lincoln Drive. A stipulation shall be considered to ensure replacement of any 
landscaping should it die. 

 
9. Traffic, Parking, Access, and Circulation. The proposed density and location within a heavily-traveled 

and mixed-use density area near the City of Scottsdale creates a heightened need for ensuring the 
proposed redevelopment does not have a negative impact on traffic safety, parking, and circulation. 
The Town Council has worked with the owner of Smoke Tree Resort and Lincoln Plaza Medical Center 
on access with a solution for a shared driveway, along with right-of-way improvements. The Planning 
Commission shall focus their review on the following: 

 
 Location and screening of loading zones and dumpsters 
 Deceleration turn lane for eastbound traffic entering the site 
 Cross-access easement(s) with Lincoln Medical Plaza 
 Sidewalk and other pedestrian circulation 
 Necessary roadway dedication for Lincoln Drive and Quail Run Road 
 Adequacy of the required and provided parking spaces based on the proposed use(s) which 

shall allow for adequate parking throughout the life of the project that shall be identified in a 
Parking Management Plan. 

 Full build-out of The Ritz-Carlton Resort Special Use Permit 

 Uses that generate quick turn-around trips such as a coffee shop or take-out food 

10. Signage. 
Planning Commission review shall focus on the impact of project sign location, dimensions, and 
illumination on the resulting impact to the streetscape. The Commission shall look at the broader 
signage plan for Lincoln Drive including proposed gateway signs, identification signs, and Ritz-Carlton 
and Lincoln Medical Plaza signage. 

 
As per Section 1102.3.C.3.c of the Zoning Ordinance, at any time during the review process, the Planning 
Commission may request clarification and/or expansion of this Statement of Direction based on additional 
information that has evolved. However, the Planning Commission shall complete their review of this 
application and make a recommendation to Town Council, including a draft Ordinance, no later than 
September 30, 2020 .November 17, 2020 and that all meetings occur during regularly scheduled Planning 
Commission meetings and, unless there is an absolutely compelling reason to add additional meetings, there 
shall be no more than 4 meetings. 



SCHEDULE (TENTATIVE)
14

September 11, 2020

September 15, 2020 Public Hearing (continuance anticipated) 

October 6, 2020
Parking Management Plan, Acoustical Study, Quail Run 
Rd Improvements, Revised Lighting

October 20, 2020 Draft Stipulations, Revisit Prior Items (as needed) 

November 3, 2020  Draft Stipulations, Continued Public Hearing (?) 

November 17, 2020  Continued Public Hearing  [SOD deadline date] 



Use Stipulation Resources   

Smoke Tree Resort Draft Use Stipulations from March 3, 2020 

28. The maximum hours of public operation of the following specific 
uses/facilities shall be as set forth below: 

a. Vendor deliveries (generally): 7 am - 7 pm.  US Mail, private courier 
services such as UPS or FedEx, and emergency deliveries:  at any 
time. 

b. Pools, spas and jacuzzies (except pools, spas and Jacuzzis located 
indoors or in enclosed private yards including yards such as 
presidential suites or Resort Hotel suites, which may be used 24 
hours/day): 6 am – midnight.  

c. Restaurants and other food service facilities: 6 am - 2 am 

d. Bars/lounges: 10 am – 3 am 

e. Banquet facilities, receptions, weddings and socials:  6 am – 2 am 

f. Resort retail:   7 am – midnight 

g. Room service:  24 hours/day 

h. Guest reception and guest services, including up to 400 square feet of 
retail for guest purchases: 24 hours/day 

j. Parking facilities:  24 hours/day 

k. Spa & fitness facilities:  24 hours/day (use of such facilities by those 
who are not guests of the Resort, or owners or renters within the 
Resort and their guests shall be limited to 5 am – midnight). 

l. Trash pickup:  7 am – 7 pm 

m. Outdoor venues, events, or functions with music and/or amplified 
sound shall comply with the allowable noise levels as defined by the 
Town’s current noise ordinance. 

 
 
 
 
 
 
 
 
 
 
 



Use Stipulation Resources   

Five Star Draft Rooftop Amenity Stipulations from November 19, 2015 TC Meeting (Withdrawn Item) 
 

Rooftop Resort Hotel Amenity 
 
 

i. No activities or events shall occur between 10:00 p.m. and 7:00 a.m.; with the 

exception of event setup and breakdown procedures conducted by resort staff which 

shall not exceed thirty minutes before or after the aforementioned times; 

ii. No amplified sound shall be permitted at any time; 

iii. No permanent shade structures may be constructed. Temporary shade structures are 

permitted as needed for specific events. Temporary structures shall be erected and 

removed the same day as the event; 

iv. No outward projected lighting shall be permitted from the Rooftop Resort Hotel 

Amenity; 

v. At no time may the noise level exceed current Town Code standards at or beyond the 

SUP boundary line. To remedy any violation of the Town’s noise or nuisance 

regulations and this Special Use Permit the Town reserves the right to require 

additional noise mitigation measures such as sound deadening materials and/or 

modifying hours of operation; 

vi. The maximum occupancy shall be limited to the applicable building and fire codes; 

vii. Food and alcohol service may be provided at any time between 7:00 a.m. and 10:00 

p.m. 
 
 
 
 
 
 
 
  



Use Stipulation Resources   

Mountain Shadows Resort 
Deliveries, trash pickups, or other noise generating outside services involving mechanical equipment 
(excluding those addressed in Stipulation 41 and Stipulation 42 – which pertain to the Golf Course), 
including large commercial trucks, shall be allowed to operate at the maintenance facility only between 
7:00 a.m. to 5:00 p.m., Monday through Friday. No such activity, defined above, shall be allowed on 
weekends or legal holidays. These limitations above shall not apply for emergency situations or for 
overseeding and related turf maintenance activity. 
 
Five Star Resort 
The hours of public operation for the Resort Hotel shall be twenty-four (24) hours per day, seven (7) days 
a week, except for the hours and operational standards set forth below: 
a.  Indoor bars/lounges: 6:00 a.m. to close per state statute. 
b.  Outdoor banquets, receptions, weddings, and socials: 6:00 a.m. to 2:00 a.m.  
c.  Spa & fitness facilities: Outside members limited to 5:00 a.m. to midnight; and resort guests up to twenty-
four (24) hours a day. 
d.  Trash pickup: 7:00 a.m. to 7:00 p.m. 
 
Sanctuary Resort 
The hours of operation on the Property shall be as follows: 
a. Except as modified in this Special Use Permit, food service and bar/lounge facilities may operate from 
'6:00 a.m. until close per Arizona State Statute; 
b. Spa hours shall be limited to 6:00 a.m. to 7:30 p.m. for regular members, with extended hours for resort 
guests from 5 :00 a.m. to 10:00 p.m. No organized activities shall be allowed at the spa facility during the 
extended hours; 
c. No delivery trucks shall be permitted to either pick up or drop off deliveries to or from the Views 
Ballroom prior to 7:00 a.m. or later than 10:00 p.m.; 
d. All delivery and service vehicles shall use the northern entrance on Superstition Lane, and all vendor 
deliveries and pickups shall be made at the Receiving/Maintenance facility. 
No delivery or service vehicles shall be permitted before 7:00 a.m. or after 6:00 p.m.; 
e. No outdoor parties, weddings, banquets or entertainment shall be permitted on the balconies or patios 
of the Views Ballroom after the hour of 11 :00 p.m. All guests shall leave the Views Ballroom by 2:00 
a.m.; 
f. There shall be no food or beverage service on the balconies or patios of the Views Ballroom after I 1 
:00 p.m.; 
g. No takedown and/or set-up activities or congregating of employees on the balconies or patios of the 
Views Ballroom or in the adjacent exterior service areas located to the east of the Views Conference 
Center before 7:00 a.m. or after 11 :30 p.m.; and 
h. Activities on the Garden Terrace and Pool Deck shall cease at 
11 :00 p.m. 
i.  The hours of operation for the Casita Pool and Snack Bar area (per SUP 16-08), shall be limited to 
daylight hours (from 7 am to sunset). There shall be no amplified sound in this Pool and Snack Bar area. 
J. The hours of operation for the Storage Building (per SUP 16- 08), shall be limited to daylight hours 
(from sunrise to sunset). 
 
  



Use Stipulation Resources   

Montelucia 
The maximum hours of public operation of the following specific 
uses/facilities shall be as follows: 
a. Vendor deliveries (other than US Mail or emergencies): 6 am - 7 pm 
b. Pools, spas and jacuzzis (except pools, spas and jacuzzis located in enclosed private yards, which may 
be used 24 hours/day): 7 am midnight 
c. Restaurants and other food service facilities: 6 am - 1 am 
d. Bars/lounges: 10 am - 2 am 
e. Banquet facilities, receptions, weddings and socials: 6 am - 2 am 
f. Resort retail: 7 am - 11 pm 
g. Room service: 24 hours/day 
h. Guest reception and guest services: 24 hours/day 
1. Parking facilities: 24 hours/day 
J. The Spa & Fitness facilities: 24 hours/day (outside members limited to 5 am - midnight). 
k. Trash pickup: 7 am - 7 pm 
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Parkinsonia praecox
Palo Brea 524" box -

Quercus virginiana
Southern Live Oak 1524" box -

Neriuim Oleander
White Oleander 315 gallon Standard

Chilopsis linearis 'Bubba'
Bubba Desert Willow 724" box -

Phoenix dactylifera 'Medjool'
Medjool Date Palm

2516' -

Tabebuia impetiginosa
Pink Trumpet Tree 324" box -

Caesalpinia cacalaco 'Smoothie'
Thornless Cascalote

124" box -

P L A N T   M A T E R I A L S   L E G E N D
Plant Name

Trees

Sym. ZonesQtySize

Prosopis alba 'Cooperi'
Cooper's Mesquite 224" box -

Parkinsonia hybrid 'Desert Museum'
Desert Museum Palo Verde 1324" box -

Acacia aneura
Mulga Acacia 1224" box -

Olea europaea 'Swan Hill'
Swan Hill Olive 424" box -

Acacia stenophylla
Shoestring Acacia 424" box -

Chitalpa tashkentensis
Chitalpa 124" box -

Olney tesota
Ironwood 324" box -

Prosopis glandulosa 'Maverick'
Thornless Texas Honey Mesquite 824" box -

Sophora secundiflora
Texas Mountain Laurel 924" box -

M A S S   P L A N T I N G

3
4" SCREENED DECOMPOSED GRANITE, ROCK
PROS USA, 'MAHOGANY'. 2" THICK MINIMUM.

I N E R T S
DescriptionSym.

N O T E S :

ARTIFICIAL TURF, PIONEER BUILDING
MATERIALS 'DARBY', 3,794 SQ. FT.

Accents Cactus

Vines

1. ALL PLANTS SHALL BE WATERED WITH AUTOMATIC
DRIP IRRIGATION SYSTEM.

2. ALL LANDSCAPE AREAS EXCLUDING TURF TO BE
COVERED WITH CRUSHED ROCK.

3. LANDSCAPE ARCHITECT TO APPROVE FINAL
GRADING. PLANTING SHALL NOT OCCUR UNTIL
FINAL GRADING IS APPROVED.

4. LOCATIONS OF PLANTS SHOWN ON DRAWING
ARE APPROXIMATE. LANDSCAPE ARCHITECT TO
FIELD APPROVE ALL FINAL LOCATIONS PRIOR TO
INSTALLATION.

5. DUE TO SEASONAL AND OR UNFORESEEN
CONSTRAINTS SOME PLANT MATERIAL WILL
POSSIBLY NOT BE AVAILABLE AT TIME OF
INSTALLATION. LANDSCAPE CONTRACTOR TO
SUBMIT LIST OF ANY NON-AVAILABLE MATERIAL TO
LANDSCAPE ARCHITECT FOR REPLACEMENTS TO
BE SELECTED.

6. PLANT MATERIAL SHALL BE ADJUSTED IN FIELD TO
AVOID TREE ROOT BALLS.

7. ALL PLANT MATERIAL IS TO BE RETAIL QUALITY.
8. LANDSCAPE CONTRACTOR TO PROVIDE PICTURES

OR SAMPLES OF ALL PLANT MATERIAL PRIOR TO
INSTALLATION FOR APPROVAL.

9. ALL PLANT MATERIAL SOURCED FROM OUTSIDE OF
ARIZONA TO BE PROPERLY ACCLIMATED TO
ARIZONA CLIMATE DEPENDING ON TIME OF YEAR
OF INSTALLATION.

METHODS: SUN-SCREEN CLOTH/FABRIC TO BE
INSTALLED ABOVE PLANT MATERIAL.

Rosa 'Korbin' Iceberg
Floribunda Rose 185 Gal. -IR

Pedilanthus macrocarpus
Lady's Slipper 375 gal. -

Muhlenbergia rigens
Deer Grass 125 gal. -

Agave weberi
Blue Agave 115 gal. -

Aloe 'Hercules'
Hercules Aloe 624" Box -

Campsis radicans
Common Trumpet Creeper 35 gal. -

Agave americana
Century Plant 25 gal. -

Agave deserti
Desert Agave 55 gal. -

Agave nickelsiae x scabra 'Sharkskin'
Sharkskin Agave

6
15 gal.

-

Agave ovatifolia
Whale's Tongue Agave 2515 gal. -

Aloe barbadensis
Medicinal Aloe 745 gal. -

Aloe Ferox
Cape Aloe 105 gal. -

Aloe x 'Blue Elf'
Blue Elf Aloe 95 gal. -

Asclepias subulata
Desert Milkweed 31 gal. -

Carnegiea gigantea
Saguaro 78' min. -

Dasylirion wheeleri
Desert Spoon 45 gal. -

Euphorbia antisyphilitica
Candelilla 105 gal. -

Euphorbia biglandulosa
Gopher Plant 265 gal. -

Ferocactus wislizenii
Fishhook Barrel Cactus 3bare root -

Fouquieria splendens
Ocotillo

4bare root -

Hesperaloe funifera
Giant Hesperaloe 35 gal. -

Hesperaloe parviflora-red
Red Hesperaloe 115 gal. -

Kalanchoe beharensis 'Blue Slick' 71 gal. -

Opuntia basilaris
Beavertail Prickley Pear 85 gal. -

Rosa x 'Noatraum'
Pink Flower Carpet 165 Gal. -

Stenocereus thurberi
Organ Pipe

25' min. -

Yucca elata
Soaptree Yucca 65 gal. -

Aloe rudikoppe
Little Red Riding Hood Aloe 425 gal. -

Hesperaloe parviflora 'Perpa' Brakelights
Brakelights Red Yucca 593 gal. -

Pedilanthus bracteatus
Tall Slipper Plant 45 gal. -

Goldeneye

Shrubs

Groundcovers

Ilex vomitoria nana
Dwarf Yaupon Holly 185 gal. -

Olea europaea 'Montra'
Little Ollie Dwarf Ollie 575 gal. -

Nerium oleander 'Petite Pink'
Petite Pink Oleander 10915 gal. -

Lantana montevidensis
Purple Trailing Lantana 691 gal. -

Lantana montevidensis 'White'
White Lantana 821 gal. -

Citrus aurantium
Sour Orange Hedge 2265 gal. -

SO

Alyogyne hueglii
Blue Hibiscus 205 gal. -

Tecoma stans
Yellow Bells

195 gal. -

Jasminum sambac
Arabian Jasmine 295 gal. -

Justicia spicigera
Mexican Honeysuckle 165 gal. -

Eremophila glabra
Minginew Gold 485 gal. -

Russelia equisetiformis
Coral Fountain 4815 gal. -

Glandularia gooddingii
Goodding Verbena 171 gal. -

Rosmarinus officinalis 'Tuscan Blue'
Upright Rosemary 245 gal. -

Perovskia atriplicifolia
Russian Sage

125 gal. -

Calliandra eriophylla
Pink Fairy Duster 55 gal. -

Carissa macrocarpa
Boxwood Beauty 1215 gal. -

Lantana 'New Gold'
New Gold Lantana 1371 gal. -

Leucophyllum zygophyllum 'Cimarron'
Cimarron Sage 525 gal. -

Dodonaea viscosa
Hop Bush

1015 gal. -

Ruellia brittoniana
Ruellia 1545 gal. Purple Flower

Baileya multiradiata
Desert Marigold 271 gal. -

Chrysactinia mexicana
Damianita 691 gal. -

Dalea greggii
Trailing Indigo Bush 445 gal. -

Gazania x 'Copper King'
Copper King Gazania 65 gal. -

Hymenoxys acaulis
Angelita Daisy 201 gal. -

Melampodium leucanthum
Blackfoot Daisy 921 gal. -

Viguiera deltoidea
Goldeneye 171 gal. -

Bougainvillea 'Rosenka'
Bougainvillea 205 gal. -

Justicia californica
Chuparosa 65 gal. -

Justicia californica 'Yellow'
Yellow Chuparosa 65 gal. -

Leucophyllum pruinosum 'Sierra Bouquet'
Sierra Bouquet TM 255 gal. -

Salvia clevelandii
Chaparral Sage 85 gal. -

Salvia greggii
Autumn Sage 55 gal. -

Sphaeralcea ambigua
Globe Mallow 141 gal. -

Landscape Site Plan
0' 30' 60' 90'

July 9, 2020
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DESIGN IS FOR CONCEPT PURPOSES ONLY.
NOT TO BE USED FOR CONSTRUCTION

Smoke Tree Resort
Paradise Valley, Arizona

SERVICE
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11 x 17 format

KEY MAP - NOT TO SCALE

PROGRAM:

A Coffee Pick-Up
B Back of House for Resort
C Circulation
D Deliveries
E Sundries
F Gelato
G Grab ‘n’ Go 
H Retail
I Loading Dock

Coffee Shop - 500 sf 

Market - 2000 sf

ENLARGED FLOOR PLAN | market and coffee shop
scale: 1/16” = 1’-0”
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ENLARGED FLOOR PLAN at thi rd f loor guest amenity
scale: 1” = 10’-0”
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      KEY MAP - NOT TO SCALE 

PROGRAM:

A Communal Amenity
B Enclosed Terrace
C Exterior Terrace
D Restrooms / Storage
E Third Floor Lobby
F Kitchenette and Wet Bar
G Fitness Corner
H Key Card Access Only

 All exterior doors to be closed before
10 pm to comply with Town Noise 
Ordinance. 
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HH**
******

* * 

* * 
* * 

REVISED 
JULY 10, 2020

Area A is a tidy kitchenette that provides refreshments and a lounge area for resort guests 
only. This area will be self-serve and includes informal, shared work space with seating to 
bring a laptop and connect to a printer.

Areas B and C provide spaces for guests to enjoy fresh air and views while working, enjoying a 
small snack, or relaxing.

Area D includes restroom facilities as well as storage space for back of house supplies.

Area G is a fitness studio with free weights, cardio equipment, and yoga available only to 
guests. This area has operable doors and windows for fresh air and light.

The entire Guest Amenity area will be controlled via electronic key card both for the elevator 
and entry doors.

No outdoor speakers or amplified music will be permitted.

After hours access will not be permitted.
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59S M O K E  T R E E  R E S O R T 

EXISTING TOPOGRAPHIC SURVEY

REVISED FEBRUARY 22ND 2019JULY 23, 2020
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PROGRAM:
 
A.  Pedestrian entry 
B.  Resort Reception Entry Plaza and Valet 
C.  Resort Reception and Lobby
D.  Pavilion
E.  Event Lawn
F.  Shade Trellis 
G. Restaurant
H.  Market
I.   Coffee Shop
J.  Outdoor Patio
K.  Resort Pool
L.  Pool Lounge
M.  Entry Lounge
N.  Resort Suites (guest rooms)
O.  Resort Guest Flex Space
P.  Luxury Suites (guest rooms)
Q.  Signage
R.  Surface Parking
S.  Quail Run Road Access Point
T.  Garbage Bins
U.  Delivery Location
V.  Employee Break Area
W. Back of House
AB.  Sight Visibility Triangle - 33’ x 33’
AC. APS Utility Box 

RESORT UNITS - 122 KEYS

 1st L  = 42 keys
 2nd   = 45 keys
 3rd Level  = 15 keys 
     102 keys

Luxury Suit est rooms)
 4 villas with 3 keys = 12 keys
 2 villas with 4 keys  =   8 keys
        20 keys

Total Keys   = 122 keys

Total Self-Park Spaces  = 170
 Dimensions:  9’ x 18’ + 2’ overhang

or
 
Total  Valet Spaces   = 196
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JULY 20, 2020

F.F. at 0’-0”

F.F. at

RESORT UNITS -

Main Hotel
 1st Level 
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PROGRAM:
 
A.  Pedestrian entry 
B.  Resort Reception Entry Plaza and Valet 
C.  Resort Reception and Lobby
D.  Pavilion
E.  Event Lawn
F.  Shade Trellis 
G. Restaurant
H.  Market
I.   Coffee Shop
J.  Outdoor Patio
K.  Resort Pool
L.  Pool Lounge
M.  Entry Lounge
N.  Resort Suites (guest rooms)
O.  Resort Guest Flex Space
P.  Luxury Suites (guest rooms)
Q.  Signage
R.  Surface Parking
S.  Quail Run Road Access Point
T.  Garbage Bins
U.  Delivery Location
V.  Employee Break Area
W. Back of House
AB.  Sight Visibility Triangle - 33’ x 33’
AC. APS Utility Box 

RESORT UNITS - 122 KEYS

Main Hotel
 1st Level  = 42 keys
 2nd Level   = 45 keys
 3rd Level  = 15 keys 
     102 keys

Luxury Suites (guest rooms)
 4 villas with 3 keys = 12 keys
 2 villas with 4 keys  =   8 keys
        20 keys

Total Keys   = 122 keys

Total Self-Park Spaces  = 170
 Dimensions:  9’ x 18’ + 2’ overhang

or
 
Total  Valet Spaces   = 196
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PROGRAM:
 
C.  Resort Reception and Lobby
N.  Resort Suites (guest rooms)
O.  Resort Guest Flex Space
P.  Luxury Suites (guest rooms)
AA.  Balconies
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PROGRAM:
 
N.  Resort Suites (guest rooms)
O.  Resort Guest Flex Space
X.  Resort Guest Amenity
AA.  Balconies
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SMOKETREE RESORT
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SOUTH ELEVATION | as viewed from andaz resort
scale: 1” = 40’-0”

O R I G I N A LO R I G I N A L
N A T U R A LN A T U R A L
G R A D E G R A D E 

O R I G I N A LO R I G I N A L
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EAST ELEVATION | as viewed from l incoln medical center
scale: 1” = 40’-0”

NORTH ELEVATION | as viewed from l incoln road
scale: 1” = 40’-0”

WEST ELEVATION | as viewed from quail  run road
scale: 1” = 40’-0”
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Date:  08/13/2020 

1 

 1 
 2 
 3 

 4 
ORDINANCE NUMBER 2020-09 5 

     6 
AN ORDINANCE OF THE TOWN OF PARADISE VALLEY, 7 
ARIZONA, APPROVING A MAJOR AMENDMENT TO THE 8 
SPECIAL USE PERMIT FOR PROPERTY ZONED SUP 9 
DISTRICT (RESORT) KNOWN AS SMOKE TREE RESORT 10 
LOCATED AT 7101 EAST LINCOLN DRIVE, PROVIDING FOR 11 
REDEVELOPMENT WITH DEMOLITION OF ALL EXISTING 12 
STRUCTURES AND CONSTRUCTION OF A NEW RESORT 13 
HOTEL WITH 122 HOTEL KEYS WITH RESORT RELATED 14 
RESTAURANT, RETAIL, MEETING SPACE, AND SITE 15 
IMPROVEMENTS INCLUDING SURFACE PARKING, 16 
LANDSCAPING, LIGHTING, AND IMPROVEMENTS TO SITE 17 
INFRASTRUCTURE; PROVIDING FOR SEVERABILITY; AND 18 
PROVIDING FOR AN EFFECTIVE DATE 19 

 20 
 21 

WHEREAS, the Town of Paradise Valley (the “Town”) Planning Commission held a public 22 
hearing on March 5, 2019, in the manner prescribed by law, for the purpose of considering an 23 
application for an amendment to the Special Use Permit for The Smoke Tree Resort (the 24 
Application”), and recommended denial of the Application to the Town of Paradise Valley 25 
Council (“Town Council”) ; and 26 
 27 
WHEREAS, the Town Council held several study sessions which discussed the possibility of 28 
having a reduced overall density and removing for-sale units from the Application; and  29 
 30 
WHEREAS, the owner of the Smoke Tree property subsequently submitted a significantly revised 31 
submittal (the “Amended Application”) of the initial Application; and  32 
 33 
WHEREAS, the Town Council reviewed the Amended Application and determined that a more 34 
thorough review of the Amended Application was necessary; and thereafter approved (on June 35 
25, 2020) a revised statement of direction for Smoke Tree Resort and remanded the Amended 36 
Application to the Planning Commission for further study and for a recommendation on the 37 
Amended Application; and 38 
 39 
WHEREAS, the Planning Commission held a public hearing on ___________, in the manner 40 
prescribed by law, for the purpose of considering the Amended Application for an amendment to 41 
the Special Use Permit for The Smoke Tree Resort property and recommended __________of the 42 
Amended Application to the Town Council; and 43 
 44 
WHEREAS, the Town Council held a public hearing on __________, in the manner prescribed 45 
by law, to hear and to take action on the amendment to the Special Use Permit for The Smoke 46 
Tree Resort; and 47 
 48 



Date:  08/13/2020 

2 

WHEREAS, the Town Council finds that the requirements of Section 2-5-2.F, Citizen Review 1 
Process, including holding Citizen Review Sessions on February 18, 2019, and August 20, 2020, 2 
to provide a reasonable opportunity for the applicant, adjacent landowners, and other potentially 3 
affected citizens to discuss issues or concerns they may have with the application has been met; 4 
and 5 
 6 
WHEREAS, this amendment to the Special Use Permit for The Smoke Tree Resort is consistent 7 
with the property’s designation as “Resort” in the Town’s General Plan Land Use Map; and 8 
 9 
WHEREAS, in accordance with Article II, Section 1 and 2, Constitution of Arizona, the Town 10 
Council has considered the individual property rights and personal liabilities of the residents of 11 
the Town before adopting Ordinance #2020-__ (the “Ordinance”). 12 
 13 
NOW, THEREFORE, BE IT ORDAINED BY THE MAYOR AND TOWN COUNCIL OF 14 
THE TOWN OF PARADISE VALLEY, ARIZONA THAT: 15 
 16 
SECTION I.  In General 17 

 18 
1. The Special Use Permit (“SUP”) zoning for Smoke Tree Resort allows for resort uses 19 

on approximately _____net acres of land (the “net acres” being calculated by 20 
subtracting the public road dedications provided for in this SUP from the approximately 21 
5.0 gross acres contained in the Amended Application) located at 7101 East Lincoln 22 
Drive in the Town of Paradise Valley, Arizona, more particularly described on Exhibit 23 
“A,” attached hereto (the “Property”).   24 
 25 

2. This Major Amendment to the Special Use Permit (SUP 18-05) for Smoke Tree Resort 26 
hereby amends  all prior Special Use Permits for the Property and creates a new Special 27 
Use Permit to allow for redevelopment with demolition of all existing structures and 28 
construction of a new resort hotel with 122 hotel keys with resort related restaurant, 29 
retail, meeting space, and onsite and offsite improvements including surface parking, 30 
landscaping, lighting, and improvements to onsite and off-site infrastructure, including 31 
within N. Quail Run Road and E. Lincoln Drive, subject to the Conditions set forth in 32 
Section II of this Ordinance. [Note: Additional edits may be necessary] 33 
 34 

3. To provide historical reference of what is being superseded, a description of prior 35 
amendments to the Special Use Permit for the Property is summarized in Exhibit “B,” 36 
attached hereto. 37 
 38 

4. Upon the Effective Date of this Ordinance the zoning district of “Special Use Permit – 39 
Resort” shall now be shown on the Town’s official Zoning Map for the Property along 40 
with a reference to the new major amendment special use permit reference number on 41 
the Town’s official Zoning Map of “SUP 18-05”;   42 
 43 

5. This Major Amendment to the Special Use Permit for this Property is in accordance 44 
with Section 1102.7 of the Zoning Ordinance. 45 

 46 
SECTION II.  Conditions. Pursuant to Article XI of the Zoning Ordinance of the Town of Paradise 47 
Valley, Arizona (the “Town”), the Town hereby grants to Gentree LLC, an Arizona Limited 48 
Liability Company, its successors and assigns, Special Use Permit 18-05 by its approval of this 49 
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Ordinance governing the use of the Property. All capitalized terms contained herein shall have 1 
the meanings ascribed to them parenthetically or otherwise in this Ordinance. 2 
 3 
This amendment is one of many amendments to the first Special Use Permit on the Property 4 
approved by the Town in 1969.  This Special Use Permit is intended to amend all prior Special 5 
Use Permits for this Property.  This Special Use Permit is being granted by the Town to permit 6 
the continued use and operation of the Property for resort use subject to and in accordance with 7 
the stipulations and other provisions set forth herein as shown in Exhibit “C,” attached hereto. 8 
[Note: Additional edits may be necessary] 9 
 10 
 11 
SECTION III.  Severability.  If any section, subsection, sentence, clause, phrase or portion of this 12 
Ordinance is for any reason held invalid or unconstitutional by a court of competent jurisdiction, 13 
such portion shall be deemed a separate, distinct and independent provision and such holding 14 
shall not affect the validity of the remaining portions thereof. 15 
 16 
SECTION IV.  Effective Date.  This Ordinance shall become effective at the time and in the 17 
manner prescribed by law. 18 
 19 
PASSED AND ADOPTED by the Mayor and Town Council of the Town of Paradise Valley, 20 
Arizona, this                 day of                           , 2020. 21 

 22 
 23 
________________________                       24 

       Jerry Bien-Willner, Mayor  25 
 26 
SIGNED AND ATTESTED THIS ____ DAY OF ________________________ 2020. 27 
 28 
 29 
ATTEST:      APPROVED AS TO FORM: 30 
 31 
 32 
_________________________   _________________________ 33 
Duncan Miller, Town Clerk    Andrew Miller, Town Attorney 34 
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EXHIBIT “A” 1 
TO 2 

ORDINANCE NUMBER 2020-09 3 
 4 

 Legal Description of Net Acres 5 
 6 

TOWN OF PARADISE VALLEY 7 
SPECIAL USE PERMIT FOR THE SMOKE TREE RESORT 8 

 9 
[Note: Insert legal description of the “Net Acres” by taking the submitted legal description 10 
and subtracting the dedicated areas for both Lincoln Drive and Quail Run Road.  The zoning 11 
for the Property should not apply to the areas that will be in the Town right-of-way (ROW)] 12 
 13 
 14 
 15 
  16 
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EXHIBIT “B” 1 
TO 2 

ORDINANCE NUMBER 2020-09 3 
 4 

Description of Prior SUP Amendments that are amended upon the Effective Date  5 
 6 

TOWN OF PARADISE VALLEY 7 
SPECIAL USE PERMIT FOR THE SMOKE TREE RESORT  8 

 9 
The Town annexed the property in 1961.  The Town approved the original Special Use Permit 10 
on March 13, 1969.  The list below summarizes the known amendments to the original Special 11 
Use Permit, all of which are amended upon the Effective Date of this Ordinance.   12 
 13 
[Note: Additional edits may be necessary] 14 
 15 
June 2008 
 

Amendment to the Special Use Permit to renovate the restaurant 
for a new tenant.  Various improvements to the restaurant building 
along Lincoln Drive were made including the screening of roof 
mounted mechanical equipment.  

May 1971 
 

Amendment to the Special Use Permit to add more kitchen space.  
The Town approved modification of Cottage 1 to a non-public use 
for more kitchen space.   

March 1969 
 

Establishment of the property for resort use by Special Use Permit, 
subject to 2 conditions: 1) the dedication of 7 feet of additional 
right-of-way so that the Town would own 40 feet of right-of-way 
and payment by Maricopa County should it decide to condemn an 
additional 15 feet of right-of-way on Lincoln Drive (for a total of 
55 feet of right-of-way as measured from the centerline of Lincoln 
Drive) in  the event that Maricopa County used federal funds for 
such condemnation; and 2) that new leases of commercial space be 
approved by Town Council. 
 

 16 
 17 
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 EXHIBIT “C” 1 
TO 2 

ORDINANCE NUMBER 2020-09 3 
 4 

SUP STIPULATIONS  5 
 6 

TOWN OF PARADISE VALLEY 7 
SPECIAL USE PERMIT FOR THE SMOKE TREE RESORT  8 

SUP-18-05 9 
 10 
 11 
I. PROJECT DESCRIPTION 12 
 13 
Redevelopment of the Property, that includes a complete demolition of all existing 14 
structures and construction of a new resort hotel with 122 hotel keys with resort related 15 
restaurant, retail, meeting space, and site improvements including surface parking, 16 
landscaping, lighting, and improvements to onsite and offsite infrastructure. 17 
 18 
II. DEFINITIONS 19 

 20 
“Affiliate” as applied to any person, means any person directly or indirectly controlling, 21 
controlled by, or under common control with, that person or spouse or children of such 22 
person, if such person is a natural person.  For the purposes of this definition, (i) “control” 23 
(including with correlative meaning, the terms “controlling,” “controlled by” and “under 24 
common control”), as applied to any person, means the possession, directly or indirectly, 25 
of the power to direct or cause the direction of the management and policies of that person, 26 
whether through the beneficial ownership of voting securities, by contract or otherwise, 27 
and (ii) “person” means and includes natural persons, corporations, limited partnerships, 28 
general partnerships, joint stock companies, joint ventures, associations, limited liability 29 
companies, limited liability partnerships, limited liability limited partnerships, trusts, land 30 
trusts, business trusts or other organizations, whether or not legal entities.  31 

“Approval Date” means the date on which both of the following have occurred (i) 32 
Ordinance No. 2020-09 is approved (i.e., voted on) by the Town Council of the Town of 33 
Paradise Valley, Arizona and (ii) signed by the Mayor.  34 
 35 
“Approved Plans” means those certain plans and other documents certified by the Town 36 
Clerk that are listed in Section “IV,” attached hereto and incorporated herein by this 37 
reference.   38 
 39 
“Applicable Laws” means all federal, state, county, and local laws (statutory and common 40 
law), and ordinances, rules, regulations, permit requirements, and other requirements and 41 
official policies of the Town that apply to the development of the Property. 42 
 43 
“Development Agreement” means that certain Development Agreement by, between, 44 
and among, the Town of Paradise Valley, Arizona, an Arizona municipal corporation, 45 
and Gentree, LLC, an Arizona limited liability company, adopted and entered into by the 46 
Town on _______, 2020, by Ordinance #2020-09. 47 
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“Effective Date” means the date on which all of the following have occurred: (i) this SUP 1 
has been adopted and approved by the Town Council, executed by duly authorized 2 
representatives of the Town and Owner, and recorded (if applicable) in the office of the 3 
Recorder of Maricopa County, Arizona;(ii)  the Development Agreement (as defined 4 
herein) has been adopted and approved by the Town Council, executed by duly authorized 5 
representatives of the Town and Owner, and recorded (if applicable) in the office of the 6 
Recorder of Maricopa County, Arizona; and (iii) any applicable referendum period has 7 
expired without referral, or any proposed referendum has been declared invalid in a final 8 
non-appealable judgment by a court of competent jurisdiction, or this SUP has been 9 
approved by the voters at a referendum election conducted in accordance with Applicable 10 
Laws 11 

 12 
“Event Lawn” means program letter E as shown on Sheet A8 of the Approved Plans.  13 
 14 
“Floor Area” means the area under roof added to the floor area of any second and third 15 
story; provided, however that “Floor Area” also includes the horizontal solid portion(s) of 16 
trellises and/or open weave roofs, and all the horizontal solid portion of area under roof in 17 
accessory buildings such as gazebos, ramadas and other accessory buildings.  Floor Area 18 
excludes the floor area of any fully subterranean portions of a building, any utility and/or 19 
storage facilities that are located subterraneously in order to avoid unsightly view from 20 
ground level, courtyard areas, and the portion of any roof overhangs which are not over 21 
useable exterior spaces.   [Note: Square footage maximums for particular uses and the 22 
overall set of resort structures may need to be discussed, perhaps by adding a table for 23 
such.  See Sheets A30 and A31 of the Approved Plans for a start.] 24 
 25 
“Gentree” means Gentree, LLC, an Arizona limited liability company, its successors and 26 
assigns.  An Owner may be an individual, corporation, partnership, limited liability 27 
company, trust, land trust, business trust or other organization, or similar entity, which in 28 
turn may be owned by individuals, shareholders, partners, members or benefitted parties 29 
under trust agreements, all of which may take any legal form, and may allocate interests in 30 
profits, loss, control or use. 31 
 32 
“Hotel Key” means a Resort Hotel Unit, served by a single key, which is part of a Resort 33 
Hotel (as defined herein), designed and constructed with all furnishings, fixtures and 34 
equipment necessary to operate as a single unit for transient occupancy use as a part of 35 
such Resort Hotel.  Each Hotel Key shall have at least one bathroom and a direct lockable 36 
connection from the exterior or a corridor.  A Hotel Key may be located in a primary Resort 37 
Hotel structure (in a building that includes guest registration, reception and other allowed 38 
uses) or in any number of other buildings integrated or associated with such Resort Hotel 39 
through landscaping or otherwise.  A Hotel Key may be interconnected with another Hotel 40 
Key unit through a lockable connection, so that more than one Hotel Key may be rented as 41 
a single unit.   42 
 43 
“Minimum Hotel Keys” means the 122 Hotel Keys included as part of the Resort Hotel 44 
and owned by a single legal owner which also owns the Minimum Resort Hotel 45 
Improvements (as defined herein).  46 
 47 
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“Minimum Resort Hotel Improvements” means the minimum improvements included 1 
in the initial design and construction of the Resort Hotel and including not less than all of 2 
the following elements:  3 
 4 

(a) The Minimum Hotel Keys. 5 

(b) One (1) restaurant that provides full-service dinner, which together 6 
with food service areas, are collectively capable of serving three (3) daily meals, and as 7 
demand warrants, providing room service to the Minimum Hotel Keys. 8 

(c) At least one (1) swimming pool.  9 

(d) A designated reception area to accommodate guest check-in., 10 
concierge and cashier. 11 

(e) A designated area to accommodate vehicle or passenger drop off 12 
(such as valet parking services) for Resort Hotel guests 13 

“Open Space Criteria” means the following criteria related to the height and setback of 14 
buildings:  No building shall penetrate an imaginary plane beginning at sixteen (16) feet 15 
above Original Natural Grade and twenty (20) feet from the exterior property lines of the 16 
Property, which plane slopes upward at a ratio of one (1) foot vertically for each five (5) 17 
feet horizontally measured perpendicular to the nearest exterior property line of the 18 
Property.  This limitation shall apply until the maximum allowable height is reached, with 19 
the exception of portions of the third floor resort suites and pedestrian courtyard access as 20 
illustrated on Sheet A18 and Sheet A19 of Approved Plans. In event of conflict between 21 
the Open Space Criteria and the Approved Plans, the Approved Plans shall control. 22 
 23 
“Original Natural Grade” is 1,310.5 feet above Mean Sea Level and is set forth on Sheet 24 
[XXXX] of the Approved Plans. [Note: discussion of natural grade may still be needed. 25 
Sheet A69 and Sheet A87 provide some of this information.] 26 
 27 
“Owner” means Gentree, LLC, an Arizona Limited Liability Company, its successors and 28 
assigns.  An Owner may be an individual, corporation, partnership, limited liability 29 
company, trust, land trust, business trust or other organization, or similar entity, which in 30 
turn may be owned by individuals, shareholders, partners, members or benefitted parties 31 
under trust agreements, all of which may take any legal form, and may allocate interests in 32 
profits, loss, control or use. 33 
 34 
“Party” or “Parties” means the Town and Owner, or their successors or assigns.  35 

“Pavilion” means program element D on Sheet A8 of the Approved Plans.  36 
 37 
“Property” means the real property described in Exhibit “A” to Ordinance #2020-__. 38 
 39 
“Resort” means the entire Property and all facilities and other improvements existing, 40 
developed or redeveloped and used or useful on the Property in general conformance with 41 
the Approved Plans and/or these Stipulations.  42 
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 1 
“Resort Hotel” means the Resort Hotel designated as such and which includes the 2 
Minimum Resort Hotel Improvements and not less than [Insert square footage] square 3 
feet of Floor Area.  The Resort Hotel shall be owned by a single legal Owner.  [Note: 4 
Square footage minimums for the “Hotel” will need to be discussed.  See Sheets A30 and 5 
A31 of the Approved Plans.] 6 
 7 
“Resort Ancillary Facilities and Uses” means all facilities and uses related or incidental 8 
to the operation of a resort or resort hotel and not as an independent business or operational 9 
unit, including specifically: restaurants, ground floor bars and lounges; fitness facilities;  10 
indoor and outdoor meeting, convention, display, exhibit, wedding and social function 11 
facilities; sale of food and alcohol (for on or off site consumption); catering facilities; 12 
outdoor cooking facilities; outdoor dining facilities; gourmet food shops (offering any 13 
combination of cooked, frozen, fresh, prepared or pre-packaged foods, beer, wines, liquors, 14 
gifts, fresh fruits and vegetables, groceries, sundries, cosmetics, over the counter 15 
pharmaceuticals, house wares, and related kitchen, indoor and/or outdoor dining items); 16 
deli, coffee, tea, ice cream, yogurt and similar shops or sales; snack bars; central plant, 17 
maintenance shop, engineering facilities, housekeeping facilities, laundry, storage and 18 
support facilities; valet and other parking facilities; gift and sundries shops; flower sales; 19 
art and art galleries; jewelry and jewelry shops; fashion eyewear, footwear and apparel 20 
sales; sale of hotel items such as furniture, bedding, art, toiletries; other resort retail; tour 21 
and other off-site activity offices; administrative, support and other resort offices including 22 
temporary offices and facilities for construction, sales, marketing, and design; indoor and 23 
outdoor entertainment facilities; ramadas; pools; cabanas; tents; amenities, recreational 24 
facilities and fitness facilities. Any such use or facility may be within any Resort Hotel or 25 
separate building(s) including individually or grouped in one or more buildings or facilities. 26 
[Note: Commission discussion needed on each of the uses starting with flower sales; 27 
more details may be needed on the plans for some of the uses and some of the uses may 28 
need to be restricted to certain locations or buildings shown on the Approved Plans.]    29 
 30 
“Resort Guest Amenity” means that third-story portion of the Resort Hotel on Sheet A21 31 
of the Approved Plans.  32 
 33 
“Resort Hotel Manager” means the Owner of the Resort Hotel, including any Affiliate 34 
thereof or an experienced professional third-party hotel management company. If any 35 
Resort Hotel Manager is not the Owner of the Resort Hotel (or an affiliate of such Owner), 36 
it shall initially be a hotel management company which has not less than five (5) years’ 37 
experience managing full service hotels or resorts or which currently manages not fewer 38 
than five (5) full service hotels or resorts.     39 
 40 
“Resort Hotel Owner” means the single legal owner of the Resort Hotel. 41 
 42 
“ROW” means Right-of-Way 43 
 44 
“Special Use Permit” or “SUP-18-05” or “SUP” shall mean this special use permit as 45 
approved by Town Ordinance #2020-__. 46 
 47 
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“Special Use Permit Guidelines” means special use permit guidelines adopted by the 1 
Town and in effect as of the Approval Date. 2 
 3 
“Third Party” means, with respect to a good faith transaction, any individual or entity 4 
other than a Party, an Affiliate of any Party, a principal of a Party or an Affiliate of a 5 
principal of any Party, and a spouse, parent, child of a principal of a Party or of an Affiliate 6 
of any Party. 7 

“Town” means the Town of Paradise Valley and its processes as regulated by its codes and 8 
ordinances. 9 
 10 
“Town Manager” means the Town Manager or their designee.  11 
 12 
“Visually Significant Corridors Master Plan” means the Master Plan approved by the 13 
Town Council dated October 2018. 14 
 15 
“Zoning Ordinance” means the Town’s zoning ordinance in effect as of the Approval 16 
Date. 17 
 18 
III. STIPULATIONS  19 

A. GENERAL 20 

1. In the event of a conflict between these Stipulations and the Approved 21 
Plans, these Stipulations shall govern.   22 

2. This Special Use Permit, as it may be amended or superseded from time 23 
to time, shall run with the land (i.e., the Property and each part thereof) 24 
and any person having or subsequently acquiring title to the Property 25 
shall be subject to this Special Use Permit.  Once an Owner no longer 26 
owns a portion of the Property, such prior Owner shall no longer be 27 
subject to this Special Use Permit with respect to such portion of the 28 
Property no longer owned, but the then-current Owner shall be subject 29 
to this Special Use Permit. 30 

3. If any portion of the Resort is used in violation of the terms of this 31 
Special Use Permit, the Town may, after fair notice, a hearing and a 32 
reasonable opportunity to correct, impose a monetary sanction on the 33 
then Owner of such portion, in an amount not to exceed the maximum 34 
amount allowed for violations of the Town Zoning Ordinance for each 35 
day such violation exists, in addition to all other orders or sanctions 36 
permitted by applicable laws.  No such remedy shall be applied to any 37 
other Owner or portion of the Resort that is not in violation of this 38 
Special Use Permit. 39 

  40 
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4. The use of the Property shall at all times conform to all applicable State 1 
laws and Town ordinances, except that if there is a conflict between this 2 
Special Use Permit and any Town ordinance or other Town 3 
requirement, the terms of Stipulations 9 and 10 shall be applied to 4 
resolve any such conflict.   5 

5. The redevelopment of, and construction on, the Property shall, subject 6 
to these Stipulations, substantially conform to the intent of the 7 
Approved Plans.  Each of the Approved Plans is hereby incorporated 8 
into this Special Use Permit and made an integral part hereof.   9 

6. A mylar and electronic version of the Approved Plans shall be submitted 10 
to the Town within sixty (60) days after the Approval Date. 11 

7. Nothing in this Special Use Permit or otherwise shall require the 12 
operation of the Resort under the name “Smoke Tree,” “Smoke Tree 13 
Resort” or any similar or other name.  No further consent shall be 14 
required to enable the Owner to transfer all or any portion of the Resort, 15 
name or rename the Resort, or select or reselect brands or management 16 
companies of the Resort; and further provided that the Property shall be 17 
subject to this SUP notwithstanding any such transfer.   18 

8. If any section, subsection, sentence, clause or phrase of this Special Use 19 
Permit is for any reason held invalid or unenforceable in a final, non-20 
appealable judgment of any court of competent jurisdiction, such 21 
decision shall not affect the validity or enforceability of the remaining 22 
portions of this Special Use Permit. 23 

9. The Town Manager’s approval or determination is provided for in 24 
several instances in these Stipulations.  The Town Manager shall base 25 
his or her approval on standards and criteria set forth in this Special Use 26 
Permit, the Town Code, and the Zoning Ordinance, as reasonably 27 
applicable, with the intent to implement the viable development of the 28 
Resort as provided in this Special Use Permit.  Recognizing that the 29 
final design and building permit process for which any particular 30 
approval of the Town Manager is sought involves multiple stages, 31 
including conceptual, schematic, design development and construction 32 
documents, an Owner may seek the approval of the Town Manager in 33 
writing at one or more stages of such design.  Notwithstanding the 34 
foregoing, no construction may occur with respect to any particular 35 
element or structure until necessary permits for that element or structure 36 
are issued.   37 

  38 
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10. Although the Parties intend that this Special Use Permit, the 1 
Development Agreement, Zoning Ordinance, and the Town Code state 2 
a consistent relationship between them, the Parties agree that in the 3 
event of a conflict between these documents that the order of priority 4 
shall be the (1) the Special Use Permit, (2) the Development 5 
Agreement,  (3) Zoning Ordinance, and (4) Town Code and agree that 6 
the higher priority document shall control. Unless otherwise stipulated 7 
in this Special Use Permit, amendments to this Special Use Permit 8 
shall follow the appropriate process outlined in Article XI, Special 9 
Uses and Additional Use Regulations, of the Town Zoning Ordinance, 10 
as amended. 11 

B. CONSTRUCTION AND DEVELOPMENT STANDARDS 12 

11. A schedule for demolition of the vertical portions of certain existing 13 
improvements shall be provided by the Owner. 14 

12. All permanent public utilities within the Resort shall be underground 15 
(excluding certain equipment that is typically installed above ground 16 
which shall be appropriately screened, such as transformers, meters, and 17 
other equipment) and located within appropriate easements.  Screening 18 
shall meet utility company requirements and Visually Significant 19 
Corridor Master Plan requirements. The Town Manager may, from time 20 
to time, require the granting of such easements to utility companies as 21 
deemed reasonably appropriate by entities providing utilities benefitting 22 
the Resort that are not covered by easements identified in the Approved 23 
Plans or in the ROW dedications.  Sewage shall be disposed of by 24 
connection with an upsized sewer connection to the Town of Paradise 25 
Valley’s sewage facilities.  All new water and sewage facilities shall be 26 
constructed in accordance with plans approved by the Town Manager 27 
or designee. 28 

13. It is anticipated that construction on, and redevelopment of, the Property 29 
will be conducted in phases.  No construction permit shall be issued for 30 
any phase of construction on the Property until appropriate engineering 31 
or architectural plans are submitted to the Town and the issuance of such 32 
construction permit for that particular activity is approved by the Town.  33 
Submitted plans shall be required to meet the building code most 34 
recently adopted by the Town.   35 

14. During any period of demolition and initial new construction of one or 36 
more phases within the Resort, temporary curb cuts (driveways) may be 37 
allowed on Lincoln Drive and Quail Run Road to allow construction 38 
access to the Property; provided that such temporary curb cuts and their 39 
location shall first be approved by the Town Manager and coordinated 40 
with the Town’s Capital Improvement Project known as the Lincoln 41 
Drive Roadway Improvements.  Temporary construction driveway 42 
locations are subject to compliance with Storm Water Pollution 43 
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Prevention Plan Best Management Practices and the review and 1 
approval by the Town. [Note: Revise to address curb cut onto Lincoln 2 
Drive and timing of first lift of asphalt] 3 

15. All new construction shall satisfy all fire department requirements for 4 
each component of work (which may include temporary fire protection 5 
facilities) prior to the issuance of any building permit for such work.   6 

16. Prior to the issuance of a certificate of occupancy for any individual 7 
structure, adequate fire, emergency and other vehicle access and 8 
adequate fire service shall be provided for such structure and the 9 
particular phase of development in which such structure is located, as 10 
determined by the Town Manager.   11 

17. Owner(s) shall submit a construction phasing schedule prior to the 12 
issuance of any building permit for a particular new structure to ensure 13 
compliance with all Town ordinances and in order to minimize 14 
construction nuisances.  This schedule may encompass the building of 15 
multiple new structures within a particular phase and may be modified 16 
or amended from time to time.  This construction/phasing schedule shall 17 
provide information on the following: 18 

a. Dust and noise control measures 19 

b. Vehicle/equipment storage/parking 20 

c. Construction days/hours 21 

d. The general location of the following elements, which may be 22 
relocated from time to time: 23 

i. Location(s) of a staging area(s) for construction 24 
supplies/equipment 25 

ii. Location of any construction trailer(s) and/or sanitary 26 
facility(ies) 27 

iii. Location of onsite construction materials/debris storage 28 

iv. Location of fire lanes during the construction period 29 

e. The approximate beginning and ending for construction of 30 
structures within a phase 31 

18. During the period of demolition or construction of new improvements, 32 
signs shall be posted on the Property (or at the entrance to a particular 33 
phase) in conformance with the Town construction sign regulations. 34 

  35 
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19. As a pre-requisite to obtaining a building permit for a particular phase 1 
of development, the Owner must demonstrate the existence of adequate 2 
perimeter screening for such phase prior to construction.  For purposes 3 
of this requirement, adequate screening shall consist of an existing 4 
oleander hedge or a six (6) foot chain link fence with an approved screen 5 
material.  No project or contractor signage shall be displayed on such 6 
fencing. 7 

20. During demolition, site grading, and the initial construction of other 8 
onsite or offsite improvements, Owner(s) shall coordinate the sweeping 9 
of Lincoln Drive and the paved portion of Quail Run Road adjacent to 10 
the Property to remove construction-related dirt and debris, as 11 
reasonably required by the Town.   12 

21. The precise location and/or required screening of any backflow 13 
preventer or other similar equipment to the extent same would be visible 14 
from Lincoln Drive or Quail Run Road shall be approved by the Town. 15 

22. One permanent curb cut on Lincoln Drive east of Quail Run Road is 16 
permitted, and requires a deceleration lane, which shall be installed by 17 
Owner.  The final location of the permanent curb cut shall be as 18 
indicated on the Approved Plans, Sheet [Note: To be provided by the 19 
applicant].   20 

23. The Owner shall arrange for construction phasing within any particular 21 
phase in the following sequence: 22 

a. Commence native plant salvage, (for those plant materials 23 
required to be salvaged pursuant to Town Code §5-8-4 and 24 
deemed by a Native Plant Preservation Plan to be certain to 25 
survive and worthy of salvage), dust and erosion control 26 
measures, job-site mobilization and set-up, and the like. 27 

b. Upon completion of the salvage, commence horizontal or civil 28 
improvements and site work within such phase, including 29 
appropriate erosion and dust control. 30 

c. Upon or prior to substantial completion of the civil 31 
improvements and site work as reasonably necessary to 32 
commence perimeter walls and landscaping for such phase, 33 
including areas immediately adjoining such phase, the perimeter 34 
landscape plan(s) shall be submitted, reviewed and approved by 35 
the Town Manager.  Installation of perimeter landscaping shall 36 
not be required to commence until adjacent site or structure 37 
improvements are sufficiently complete such that additional 38 
work will not harm the proposed landscape elements.  Perimeter 39 
landscaping is landscaping between adjacent edge of roadway 40 
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and any proposed perimeter structure or parking area on the 1 
Property. 2 

d. Any required deceleration lanes on Lincoln Drive or curb cuts 3 
on Lincoln Drive, may be scheduled independently of the 4 
foregoing. [Note: may need to be done first] 5 

e. The Owner shall, at all times during construction, provide Quail 6 
Run access of at least fourteen (14) feet in width from Lincoln 7 
Drive to the southern Property line. 8 

24. Building architecture shall be as shown on the Approved Plans. Changes 9 
to the architectural style shall only be made by an approved Special Use 10 
Permit (SUP) amendment. 11 

25. The surfaces and colors of all roofs shall have a Light Reflective Value 12 
at or less than fifty percent (50%).   13 

26. All mechanical equipment shall be screened so that it is not visible from 14 
adjoining properties not a part of this Special Use Permit and from 15 
adjoining public rights-of-way. Mechanical equipment and mechanical 16 
equipment screens shall be included in the total height of any structure 17 
to which they are attached. If applicable, mechanical screening may 18 
provide the necessary noise attenuation for any mechanical equipment. 19 
All mechanical equipment, along with any screens used for attenuation 20 
of noise, shall comply with the allowable noise levels defined in the 21 
Town's noise ordinance. Noise measurement shall include any installed 22 
screening or other attenuation devices. 23 

27. Screening of backflow preventers, electric transformers, generators, or 24 
other similar equipment (all herein further referred to as “Visually 25 
Unappealing Improvements”) visible from off the Property shall be 26 
located so as to minimize its visual impact and screened from public 27 
view, all of which must first be approved by the Town prior to approval 28 
of construction of any such Visually Unappealing Improvements.   29 

C. ALLOWED USES 30 

28. The Property may be developed to include the Resort Hotel, and the 31 
Resort Ancillary Facilities and Uses.  The Property may be developed 32 
and redeveloped in one or more phases from time to time in multiple 33 
buildings or structures of various height and character, subject to these 34 
stipulations.  Facilities or structures initially developed for a particular 35 
use may be converted or reused from time to time for other allowed uses 36 
provided that all other requirements of these stipulations are still met.  37 
Not later than one (1) year after the Effective Date, Owner shall submit 38 
to the Town a schedule of development stating when vertical 39 
construction of the Resort Hotel will commence.  The schedule of 40 
development in the preceding sentence may be extended if Owner, in its 41 
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sole discretion, gives written notice to the Town stating the length of the 1 
extension.  Any single extension shall not exceed three (3) months. 2 
Owner may give multiple notices of extension. [Note: a more specific 3 
construction schedule should be supplied, if possible.  This may be an 4 
issue to be specified in the DA, particularly for the deceleration lane 5 
and sidewalk on Lincoln Drive construction timing.] 6 
 7 

29. The Resort Hotel may be constructed in one (1) or more buildings on 8 
the Property provided all such buildings must have an integrated theme 9 
and share design cohesiveness, including architecture, signage, 10 
pedestrian and service vehicle connections to the primary Resort Hotel 11 
structure (the structure which includes guest reception and registration).   12 
Facilities located on the Property which also provide function or service 13 
for the Resort Hotel such as fitness,  restaurant, locker rooms, meeting 14 
rooms, offices, and storage shall be included in the Floor Area 15 
calculation. 16 
 17 

30. Walls and fences shall be constructed in accordance with the Approved 18 
Plans.  In the event of a conflict between the Approved Plans and Article 19 
XXIV of the Town Zoning Ordinance, the Approved Pans shall control. 20 
If a modification to a wall or fence shown on the Approved Plans is 21 
needed, the Town Manager may approve such modification 22 
administratively.  Said wall shall also meet the thirty-three (33) foot 23 
corner vision criteria as approved by the Town Engineer.  [Note: 24 
process to modify walls may need more discussion.] 25 

 26 
31. The maximum hours of public operation of the following specific 27 

uses/facilities shall be as set forth below: 28 

a. Vendor deliveries (generally):  Vender deliveries (generally), 29 
trash pickups, or other noise generating outside services 30 
involving mechanical equipment, including large commercial 31 
trucks, shall be allowed to operate between 7:00 a.m. to 7:00 32 
p.m. US Mail, private courier services such as UPS or FedEx, 33 
and emergency deliveries:  at any time. 34 

b. Pools, spas and jacuzzis (except pools, spas and jacuzzis 35 
located indoors or in enclosed private yards including yards for 36 
the luxury suites, if any, which may be used 24 hours/day): 37 
6:00 a.m. to midnight.  38 

c. Restaurants and other food service facilities: 6:00 a.m. to 2:00 39 
a.m. 40 

d. Bars/lounges: 10:00 a.m. to 2:30 a.m. 41 

e. Banquet facilities, receptions, weddings and socials:  6:00 a.m. 42 
to 2:00 a.m. 43 
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f. Resort retail:   7:00 a.m. to midnight 1 

g. Room service:  24 hours/day 2 

h. Guest reception and guest services, including up to 100 square 3 
feet of retail for guest purchases: 24 hours/day 4 

j. Parking facilities:  24 hours/day 5 

k. Fitness facilities:  24 hours/day and for use only by guests of 6 
the Resort.  Refer to Stipulation 32 for additional provisions.  7 

l. Trash pickup:  7:00 a.m. to 7:00 p.m. 8 

m. Outdoor venues, events, or functions with music and/or 9 
amplified sound shall comply with the allowable noise levels 10 
as defined by the Town’s noise ordinance, as may be amended. 11 

32. The third floor Resort Guest Amenity shall be limited to the uses 12 
outlined on Sheet A21 of the Approved Plans: 13 

a. These uses are: 14 
i. Area A – Communal Amenity 15 

ii. Area B – Enclosed Terrace 16 
iii. Area C – Exterior Terrace 17 
iv. Area D – Restrooms/Storage 18 
v. Area E – Third Floor Lobby 19 

vi. Area F- Kitchenette and Wet Bar [Note: Further discussion 20 
needed on this use since it was understood at the July 21 
meeting that no alcohol would be served or consumed on 22 
the Third Floor Amenity] 23 

vii. Area G – Fitness Corner 24 
viii. Area H – Key Card Access Only 25 
b. There shall be no alcohol served or consumed on the Third Floor 26 

Amenity.  [Note: update here or on Sheet A21 with the specific 27 
uses and square footage for each use in the Resort Guest 28 
Amenity area.] 29 

c. No meals shall be produced in this area. 30 
d. Afterhours access shall not be permitted. 31 
e. No speakers or amplified music shall be allowed in accordance 32 

with Stipulation 35 below.  33 

[Note: Additional stipulations may be warranted or discussed] 34 

33. Only storage is allowable in the areas identified as “Back of House for 35 
the Resort” in buildings shown as “H” and “I” on Sheet A8, being the 36 
market and coffee shop. 37 

 38 
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D. CONTROL OF EXCESSIVE NOISE 1 

34. Outdoor venues, events, or functions with music and/or amplified 2 
sound shall comply with the allowable noise levels as defined by the 3 
Town’s noise ordinance, as may be amended. 4 

35. [Note: Stipulation related to acoustical study to follow.] 5 

36. No outdoor speakers or amplified music will be permitted on the third 6 
floor Resort Guest Amenity. The third floor Resort Guest Amenity shall 7 
comply with the allowable noise levels as defined by the Town’s noise 8 
ordinance, as may be amended. All exterior doors on the third floor 9 
Resort Guest Amenity shall be closed not later than 10:00 p.m. 10 

E. HEIGHT AND HEIGHT MESUREMENT 11 

37. The maximum height of the structures shall not exceed thirty-six (36) 12 
feet above Original Natural Grade which is 1,310.5 feet above Mean 13 
Sea Level. The maximum height of the structures will conform to the 14 
Approved Plans. [Note: See prior note on ONG in the definition 15 
section.] 16 

F. RIGHT-OF-WAY, PARKING & CIRCULATION    17 
[Note: The approval will also include a development agreement for 18 
review and approval by the Town Council.  This development 19 
agreement will address financial assurance/bond for the improvements 20 
in the right-of-way, other matters pertaining to the right-of-way, 21 
among other items].   22 
 23 

38. The Owner shall execute one or more fee simple dedication(s) in favor 24 
of the Town, which shall serve to provide a total right-of-way width of 25 
forty-five and one-half feet (45.5’)  to the Town, as measured from the 26 
centerline of Lincoln Drive ROW adjoining the Property (the “Lincoln 27 
Drive Dedication”), for public purposes including, but not limited to: 28 
landscaping, travel lanes, sidewalk, utilities, and associated public 29 
roadway improvements (the “Public Improvements”) on Lincoln Drive.  30 
The terms and timing of the fee simple dedications shall be as more fully 31 
provided in the Development Agreement.  32 
 33 

39. The Owner shall execute one or more dedication(s) in favor of the 34 
Town, which shall serve to provide a total right-of-way of twenty-five 35 
(25) feet to the Town; as measured from the centerline of Quail Run 36 
Road adjoining the Property (the “Quail Run Road Dedication”), for 37 
public purposes including, but not limited to, landscaping, travel lanes, 38 
sidewalk, utilities, and associated public roadway improvements (the 39 
“Public Improvements”) on Quail Run Road. The terms and timing of 40 
the fee simple dedications shall be as more fully provided in the 41 
Development Agreement. 42 
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 1 
40. The Owner shall grant one or more easements to the Town for the 2 

purpose of establishing the Town’s ability to construct the traffic signal 3 
at the intersection of Quail Run Road and Lincoln Drive (the “Roadway 4 
Easement Dedication”) and the sidewalk improvements shown on the 5 
Approved Plans, Sheet [Note: Sheet to be provided by the applicant].   6 
The terms and timing of the easement dedications shall be as more fully 7 
provided in the Development Agreement. 8 

 9 
41. The dedication(s) and easement(s) shall be recorded with the Maricopa 10 

County Recorder, Maricopa County, Arizona, pursuant to the terms 11 
specified in the Development Agreement.  12 

 13 
42. No above ground structures shall be placed in any Right-of-Way, except 14 

for any approved Town monument and/or Town directional sign(s), 15 
utilities, and any other approved structures or uses allowed by this 16 
Special Use Permit.  Structures placed in the ROW may be subject to an 17 
encroachment permit or otherwise be maintained and insured by the 18 
Owner of the Resort. 19 
 20 

43. The minimum parking space size shall be 180 square feet as defined in 21 
Article II, Definitions, of the Town Zoning Ordinance. However, the 22 
Approved Plans identify 9-foot by 18-foot parking spaces with a two-23 
foot overhang in the adjoining landscape area (which meets the 180 24 
square-foot requirement).  Accordingly, this two-foot landscape or 25 
walkway area shall, in perpetuity, be kept and maintained clear of 26 
structures or plant material that may restrict the parking of a vehicle 27 
within this two-foot landscape area or walkway area. 28 

44. Unlicensed support vehicles (that is, golf carts, utility vehicles, etc.) 29 
may be used to service the Resort but such support vehicles shall not 30 
park on public streets.  31 

 32 
45. Any parking provided or required under this Special Use Permit  shall 33 

comply with the parking studies that have been reviewed and approved 34 
by the Town Engineer, as identified on the Approved Plans. This 35 
includes the permanent retention of the minimum parking spaces 36 
required by such parking studies.   Parking spaces allowed as specified 37 
on the Approved Plans, Sheet A8, shall be appropriately screened by a 38 
wall or landscaping to minimize the amount of vehicle headlight 39 
trespass off the property. 40 
[Note: Additional modification is necessary, identify minimum 41 
parking count and Add language for parking management plan to 42 
address valet operations and large events that exceed valet plan 43 
parking] 44 

  45 
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 1 
 2 
46. Buses and other vehicles may be used to shuttle guests or employees to 3 

or from areas not located on the Resort, and between the Resort and 4 
other destinations (e.g., airport, shopping facilities, golf courses, etc.).  5 
All parking on any public street by any Resort guest, any Owner or their 6 
guests, employees of the Resort, any invitee of any Owner, any occupant 7 
of any portion of the Resort or any parking service provider is 8 
prohibited.  Any agreement which allows any person to use the Resort 9 
for any purpose shall contain an acknowledgment that parking on any 10 
public street is prohibited.   11 
 12 

47. At any time when the parking demand within the Resort is expected to 13 
exceed onsite capacity, the Owners of the affected areas shall initiate a 14 
parking management plan which may include valet parking or offsite 15 
parking arrangements (but not the use of parking on any public street 16 
within the Town). The Pavilion and Event Lawn may not be booked for 17 
separate events and no events shall be booked that exceed the capacity 18 
of each individual venue. [Note: need to confirm in this stipulation or 19 
in the Approved Plans that Smoke Tree provided the capacity of the 20 
Pavilion and Event Lawn and discuss any time periods the Resort 21 
must use the valet plan.] 22 

 23 
48. All designated fire lanes shall maintain a vertical clearance of fourteen 24 

(14) feet above actual finished grade and a horizontal clearance of 25 
twenty (20) feet to allow passage of emergency vehicles and must meet 26 
all Arizona Department of Transportation standards.   27 

G. SIGNAGE   28 
 29 

49. All signs shall be in accordance with the Approved Plans, with 30 
illumination compliant with Article XXV, Signs, of the Town Zoning 31 
Ordinance and the Special Use Permit Guidelines. [Note: Need to 32 
confirm that coffee shop and market building signage is only internal 33 
as discussed at prior Commission Meeting.  Sign plan Sheet 62 and 34 
Sheet 63 may need to be updated.] 35 
 36 

50. With the exception of the monument signs on Sheet A25 and Sheet A26, 37 
there shall be no outward facing signage which is visible from the street 38 
or adjoining properties.    39 

 40 
51. New internal directional or wayfinding signs shall comply with the 41 

Special Use Permit (SUP) Guidelines and are subject to Town Manager 42 
review and approval. 43 

  44 
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52. Other than as specified in the terms of the roadway easement 1 
documents, no above ground structures shall be placed in the roadway 2 
easement except approved monument signs and any other approved 3 
structures allowed by this Special Use Permit. 4 

 5 
53. Market, coffee shop, and other ancillary signage intended for resort 6 

guests in order to minimize and manage parking is permissible, 7 
provided it is not visible from off the property and is subject to Town 8 
Manager review and approval. [Note: May require revisions] 9 

 10 
54. All other signage which is not shown on the Approved Plan and noted 11 

in Section G of the Special Use Permit, shall be governed by the 12 
applicable Town Ordinances and is subject to the Special Use 13 
Amendment process outlined in Article XI of the Town Zoning 14 
Ordinance.  15 

 16 
H. LIGHTING 17 

 18 
55. All outdoor lighting shall be in compliance with the Approved Plans, 19 

including the wattage and color of each lighting fixture.  In the event the 20 
Approved Plans are not clear, such lighting shall meet the Special Use 21 
Permit Guidelines, as such may be amended from time to time.  22 
 23 

56. Unless otherwise included in the Approved Plans, lamps, lighting, or 24 
illumination devices within an outdoor light fixture shall be screened so 25 
as to not be directly visible from outside the Property. If the Town 26 
receives a complaint from an offsite owner that a lamp or lighting or 27 
illumination device within an outdoor light fixture is visible from 28 
outside the Property, the Town Manager or designee may inspect the 29 
Property and require the Owner to shield such lighting fixture if the 30 
Town Manager or designee determines that the light emitting element is 31 
visible from outside the Property.  32 

 33 
57. Palm tree ring lighting (fixture type TR) shall be limited to a maximum 34 

height of 16 feet tall.  The lights shall be directed downward (with no 35 
up lighting of the trees).    36 

 37 
58. Landscape lighting (fixture type GU) and bollard lighting (fixture type 38 

BL) which are located in the right-of-way are the responsibility of the 39 
Owner.  The Owner assumes all liability associated with the light 40 
fixtures located in the right-of-way and must receive an encroachment 41 
permit from the Town in a form acceptable to the Town Engineer and 42 
Town Attorney.    43 

 44 
I. LANDSCAPING 45 

 46 
59. Landscaping on the Property shall be in substantial compliance with the 47 

Approved Plans.  48 
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 1 
60. All landscaping that dies shall be replaced in a reasonable amount of time, 2 

be in general compliance with the approved landscape plan of the 3 
Approved Plans, and use material that are on the Approved Plans.   4 

 5 
61. Perimeter landscaping plans (i.e., for those areas between the back of curb 6 

and adjacent structures of parking areas) shall be as shown on the 7 
Approved Plans, Sheet [Note: Applicant needs to add sheet number to 8 
the landscape plans]. 9 

 10 
 11 

J. TEMPORARY USES 12 
 13 

62. Temporary event tents may be erected on the Event Lawn Area of the 14 
Property in accordance with the Town Code Special Event Permit 15 
requirements (Chapter 8).  No event tent shall be higher than twenty-16 
four (24) feet above the finished grade of the Event Lawn or closer to 17 
any exterior property line than the minimum setbacks shown for a 18 
twenty-four (24) foot height building.  Placement of event tents shall 19 
have no material adverse impact on parking or circulation on site.  20 
Temporary event tents or structures shall not be allowed for more than 21 
fourteen (14) consecutive days unless located interior to the site, in 22 
which case if the Town issues a Tent Permit that runs consecutive to an 23 
existing Tent Permit, the event tent or structure will be allowed to 24 
remain in place for longer than fourteen (14) consecutive days. 25 
Notwithstanding the foregoing, no temporary event tent or structure 26 
shall remain in place for more than thirty (30) consecutive days.  27 
Temporary event tents are required to receive a Tent Permit from the 28 
Town. 29 

 30 
K. CELLULAR ANTENNAS 31 

63. Cellular and other wireless transmission antennas are permitted, 32 
provided that they comply with this Special Use Permit and all 33 
applicable Town ordinances, specifically including the current 34 
requirement to obtain a conditional use permit.  Any cellular antennas 35 
shall be designed as integrated architectural features within the 36 
structures on the Property and any screening shall be in the same finish 37 
and color as the structure on which it is located.  There shall be no 38 
unscreened projections of cellular antennas on any building above the 39 
roofline.  Any lease agreement with a wireless operator will specifically 40 
allow entry by the Town and its agent for the purpose of inspection and 41 
compliance with Town ordinances and will require compliance with 42 
Article XII of the Town Zoning Ordinance.   43 
 44 
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L. MANAGEMENT - MAINTENANCE 1 

64. There shall be at least one (1) person designated by the Resort at all 2 
times who has been thoroughly briefed on the provisions of this Special 3 
Use Permit and who has the authority to resolve, or to refer to others for 4 
resolution, all problems related to compliance with this Special Use 5 
Permit.  All calls from Town residents to the Town or Resort regarding 6 
noise or disturbances shall be referred to and addressed by such 7 
person(s).  The name and contact information for the property manager 8 
to be provided to the Town’s Community Development Department 9 
Director, or designee prior to the issuance of a certificate of completion, 10 
and to then be updated within ten (10) days after any property manager 11 
change is made.  Maintenance of the Resort in general and all common 12 
areas specifically, shall be coordinated through a single unified 13 
management entity, which may be the Resort Hotel Owner.  14 

 15 
65. All exterior portions of all structures and all driveways, parking areas, 16 

landscaping, walls, and lighting shall be kept and maintained in good 17 
condition and repair. 18 

 19 
66. Interiors of the building on the Property may be remodeled at any time 20 

without an amendment to the Special Use Permit so long as the other 21 
aspects of the Property remain in substantial compliance with the 22 
Ordinance and the Approved Plans, and all applicable building permits 23 
are obtained.  24 

 25 
67. Use of outdoor space by employees for activities such as smoking may 26 

create unintended nuisances for persons on adjoining properties. This 27 
type of activity shall be permitted at the location proposed on the 28 
Approved Plans. [Note: Areas to be defined or clarified]  29 

 30 
68. Except as approved as part of a building permit application and during 31 

construction periods, no storage of outdoor materials is permitted on the 32 
Property that can be seen off site.  33 

 34 

M. CONDITIONAL APPROVAL 35 

69. This SUP shall be effective as of the Effective Date if, but only if, 36 
approved by the Town Council.  After this SUP is recorded, if this SUP 37 
does not become effective within 365 days or if it is no longer effective, 38 
then the Town shall promptly record a notice that this SUP did not 39 
become or is no longer effective. 40 

  41 
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IV. APPROVED PLANS 1 
 2 
The following plans and documents apply to the Property. In the case of discrepancies 3 
between Approved Plans, those with a later date shall take precedence. In the case of 4 
discrepancies between Approved Plans and Stipulations, the Stipulations shall take 5 
precedence as specified in Section III.A.1.  6 
 7 
[Note: Need to update plans before public hearing meeting] 8 
 9 
 (SUP 18-05) 1. Smoke Tree Resort Major Amendment Application Booklet 

dated [XXXX]. 
2. Existing Topographic Survey and Original Natural Grade 

Exhibit dated February 22, 2019. 
3. Smoke Tree Resort Traffic Impact Analysis, prepared by 

CivTech, sealed by Dawn Cartier on [XXXX]. 
4. Parking Study for Smoke Tree Resort, prepared by CivTech, 

sealed by Dawn Cartier on [XXXX]. [Note: this may need to 
change to the Walker Consultants shared parking memo 
which utilizes the ULI parking model.] 

5. Water Service Impact Study for Smoke Tree Resort by CVL 
Sealed by Cassandra Alejandro on [XXXX]. 

6. Wastewater Capacity Study for Smoke Tree Resort by CVL 
Sealed by Cassandra Alejandro [XXXX]. 

7. Preliminary Drainage Report for Smoke Tree Resort by CVL 
Sealed by Oscar Garcia on [XXXX].  

 10 
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Lighting Discussion - Major Special Use Permit Amendment (SUP-18-05) - 7101 E 
Lincoln Drive - Smoke Tree Resort 
 
Lighting 
The SOD identifies that the Planning Commission focus on exterior lighting along the 
perimeter of the site. Parking lot, landscape, pathway, water feature, and building 
lighting will be placed around the site for on-site visibility, wayfinding, aesthetics, and life 
safety requirements.  The SUP Guidelines recommend that the light source of each 
fixture be hooded and shielded so that it is not visible from adjacent properties, 
identifies recommended height and setbacks for certain fixtures, and recommends a 
maximum output at the property line based upon the use (such as parking lot, entrance 
roadways, etc.).  Article XXV of the Zoning Ordinance also recommends a maximum 
color temperature of 3000 Kelvins (K).  Below is a summary of the resort light fixtures: 
 

• Pole Lights.  23 pole lights will be placed in the parking lot and around the auto 
court/entrance (Fixture Type SA).  This is a reduction of 3 lights since the original 
plan showed a total of 26 pole lights.  These pole lights are 16’ tall above the 
adjoining finished grade (height includes a 28” decorative base), have a color 
temperature of 2700 K, and vary in setback from 2’ to 16’ from the adjoining and 
post-dedicated property lines.  The SUP Guidelines recommend that pole lights 
be limited to a maximum height of 16’ tall, setback a distance equal to or greater 
than the height of the pole measured from the adjoining property line, and a 
maximum output of 1.6 foot candles for parking lot lights.  The table below 
summarizes the setbacks of the parking lot light poles from each adjoining 
property lines: 

 

Property Line Minimum Setbacks 
Lincoln Dr (North - Net/Post Dedication) 2’ 

Quail Run Rd (West - Net/Post Dedication) 16’ 

Andaz (South Property Line) 16’ 

Lincoln Plaza Medical Center (East Property Line) 2’  

SUP Guidelines 16’ Minimum 
(Height of the fixture 
determines the setback) 

 
The pole lights have a ML660 Millenia Series hood (with the light source 
recessed into the hood of the fixture), will have shields on all the perimeter 
fixtures to help reduce the amount of light trespass onto the neighboring 
properties, and are proposed to be on from dusk until dawn.  However, several 
pole lights deviate from the SUP Guidelines since approximately 12 pole lights 
encroach into the 16’ recommended setback.  The number of pole lights which 
encroach into the recommended setback has been reduced from 18 to 12 poles.   
Encroachment into the recommended setback is typically discouraged or limited.  

 

• Building Lights.  Five different fixtures will be placed on or around the exterior of 
the resort buildings. All building lights will turn on at dusk, be reduced to 50% 
intensity at 1:00 a.m., and turned off at dawn. A stipulation will be added to 
identify the duration and reduced intensity of the building lights.  Below is a 
summary of the various building light fixtures: 
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o 57 wall sconces (Fixture Type WP) will be placed on the buildings.  The 

light source is shielded by an opaque cover, directed downward, and has 
a color temperature of 2700K.  This is the same as the prior lighting plan.   

o 30 sconces (Fixture Type WS) will be placed in the building patios.  The 
light source is recessed in the hood of the fixture, directed downward, and 
has a color temperature of 3000K.  This is the same as the prior lighting 
plan.   

o 62 accent lights (Fixture Type LT) will be placed on the building trellises 
and on two free standing trellises located in the event lawn.  The light 
source is recessed into the fixture, directed downward, and has a color 
temperature of 2700K. This is an increase of 6 fixtures from the prior 
lighting plan.   

o An estimated 90 accent up-lights (Fixture Type LU) will be placed around 
five of buildings and will highlight the façade of the buildings.  The light 
source is recessed within the fixture, will have a maximum of 250 lumens, 
and have a color temperature of 2700 K. Building accent lighting is 
typically discouraged or limited. This is an increase of 2 fixtures from the 
prior lighting plan.   

o 17 carriage style lights will be placed on four of the buildings, 
predominately on the restaurant and event pavilion buildings.  These are a 
new fixture type since the prior lighting plan.  Some of these carriage lights 
replace proposed sconce fixtures.  These fixtures have a color 
temperature of 3000K, will face Lincoln Drive and Quail Run Road, and do 
not meet all of the Town Code requirements.  The Code requires the light 
source of each fixture to be screened or shielded so they are not visible 
from off the property.   However, the light source on these fixtures are 
located behind semi-opaque or frosted glass panels, which does not 
properly shield the light bulb.   
 

With the exception of the carriage style lights, the building fixtures are compliant 
with the SUP Guidelines.   

 

• Landscape and Path Lights.  One type of bollard, three types of landscape 
fixtures, and one type of handrail fixture will be used to illuminate the landscaping 
and pathways. All landscape lights will turn on at dusk, be reduced to 50% 
intensity at 1:00 a.m., and turned off at dawn: 
 

o 12 bollard lights (Fixture Type BL) will be placed next to the various 
walkways within the campus.  The original plan had 8 bollards in the right-
of-way.  However, the applicant removed all lighting from the right-of-way 
in response to Commission and staff concerns.  The bollards are 
approximately 4’ tall, have the light source recessed in the top of the 
fixture, and have a color temperature of 3000K.  

o 24 ring lights (Fixture Type TR) will be placed on the palm trees.  Each 
ring can hold up to four lights. The lights are directed downward and will 
illuminate from the bottom half of the trees, have a color temperature of 
2700 K, and the light source is recessed in the hood of the fixture.  These 
lights will be limited to a maximum mounted height of 16’ tall.  The majority 
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of the tree lights are located in the event lawn; however, four of these tree 
lights are located at the main entrance off of Quail Run Road. Palm tree 
light rings are typically discouraged or limited.   

o 32 landscape up lights (Fixture Type GU) will placed around the campus.  
18 of these lights were originally going to be placed in the right-of-way.  
However, all light fixtures have been removed from the right-of-way in 
accordance with Planning Commission’s direction.  The color temperature 
is 2700 K.   

o An estimated 11 handrail fixtures (Fixture Type HR) will be placed under 
all the exterior handrails on campus.  The light source is recessed inside 
the fixture, has a color temperature of 2700 K, and the light is directed 
downward on the walking surface.   

o 5 flush mounted up-lights (Fixtures LU) will be placed in the parking lot 
landscape islands adjoining Lincoln Drive in lieu of the bollard lights in the 
right-of-way.  These lights will highlight the trees in the parking lot 
planters.  The light source is recessed within the fixture, will have a 
maximum of 250 lumens, and have a color temperature of 2700 K. 
Building accent lighting is typically discouraged or limited.  

 

• Resort Identification Sign Illumination.  As noted in the previous meetings, a total 
of three sign types will be used at the resort: resort identification, retail signage, 
and directional signage.  Resort identification includes three signs that will face 
Lincoln Drive and one sign that will face Quail Run Road (see Sheets A25 and 
A26).  However, the sign illumination information and details were not included in 
original submittal.  The applicant provided updated plans and a detail illustrating 
the illumination of resort identification signs.  These are backlit signs, with the 
light source located behind opaque aluminum lettering, and a color temperature 
of 2700K.  
 

• Water Feature Lights. 19 water feature lights will be used in the seven water 
features shown on Sheet A12. Each fixture is 250 lumens.    
 

• Output.  The applicant provided an updated photometric plan (Sheet AL5) which 
illustrates the combined output of the proposed exterior lighting.  The updated 
plan accounts for the changes noted above and identifies the minimum, average, 
and maximum output levels which are summarized in the Calculation Summary 
Table.  The SUP Guidelines recommend maximum output levels at the property 
line per use.  Parking lots have a recommended output of 1.6 foot candles at the 
property line and roadway entrances, drop off areas, and driveways have a 
recommended output of 5.0 foot candles measured at the property line.  Please 
reference Section 2 in the SUP Guidelines (Attachment D) for all the 
recommended outputs by use.  It is also recommended that all other areas not 
outlined in the SUP Guidelines comply with the residential output of 0.75 foot 
candles at the property line.   
 
Per the updated photometric plan, the output varies from 0.0 foot-candles to 0.5 
foot-candles at the property lines.  The Calculation Summary Table is broken 
down into three categories of the light trespass, interior drives, and pool deck 
area. The light tress pass areas have an average output of 0.18 foot-candles and 



Date: September 1, 2020  
 

maximum output of 0.5 foot-candles (which is compliant with the recommended 
output of 0.75 foot-candles at the property line).  The interior drives have an 
average output of 1.08 foot-candles and a maximum output of 4.4 (which is 
compliant with the recommended output of 5 foot-candles for driveways and 
entrances).  The pool deck area has an average output of 1.62 foot-candles and 
a maximum output of 4.9 (which is compliant with the recommended output of 5 
foot-candles for pool decks and function areas).       

 
Staff is seeking the Commission’s input regarding the reduced setbacks for the parking 
lot light poles, use of palm tree lighting, and if there are any concerns regarding the 
timing of certain light fixtures.  Refer to Attachment S for the updated lighting plans.  
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Calculation Summary

Label CalcType Units Avg Max Min

Light Trespass Calc Illuminance Fc 0.18 0.5 0.0

Entrance Rd Interior Drives Illuminance Fc 1.08 4.4 0.0

Pool Deck Function Areas Illuminance Fc 1.62 4.9 0.0
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A l l s p e c i f i e d d e t a i l s o n t h e s e d r a w i n g s a r e s u b j e c t t o c h a n g e d u e t o t h e a v a i l a b i l i t y o f m a t e r i a l s a n d / o r c h a n g e s i n t h e m e t h o d o f f a b r i c a t i o n . A i r p a r k s i g n s & g r a p h i c s w i l l d o t h e i r b e s t t o m a i n t a i n t h e d e s i g n s i n t e n t o f t h e s e d r a w i n g s a t a l l t i m e s . I f t h e o w n e r o r o w n e r s ' s r e p r e s e n t a t i v e w i s h e s t o r e c e i v e d e t a i l d r a w i n g s o n a l l c h a n g e s d u r i n g t h e f a b r i c a t i o n p r o c e s s , a i r p a r k s i g n s & g r a p h i c s m u s t b e
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This sign is intended to be installed in accordance with the requirements of
article600of thenationalelectrical codeand/orotherapplicable localcodes.
This includes proper grounding and bonding of the sign.The location of the
disconnectswitchafterinstallationshallcomplywithArticle600.6(A)(1)ofthe
National Electrical Code.All signs fabricated as per 2008 N.E.C. Standards.

Low Voltage Wire

Clear Lexan Back

LED Module

Aluminum Face

12V Power Supply

Disconnect Switch

Aluminum Spacer

1/4”Ø Weep Hole
with Light Shield

Power to Disconnect
Switch Provided by Others

Aluminum Return

Existing Wall

Aluminum Angle

Anchor TBD in Field

scale: nts

TYP. HALO ILLUMINATED LETTER SECTION

1.5" Float From
Wall Surface

1.5"

Custom backlit signage,
light source completely
shielded with no footcandle
impact on ground, 2700K
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Town of Paradise Valley

Action Report

6401 E Lincoln Dr
Paradise Valley, AZ  85253

File #: 20-357

TO: Chair and Planning Commission Members

FROM: Paul Mood, Town Engineer

DATE: September 15, 2020

DEPARTMENT: Engineering Department

AGENDA TITLE:
Discussion of Building Pad Heights for Non-Hillside Lots

SUMMARY STATEMENT:
At the May 14, 2020 and June 25, 2020 Town Council Work Studies, staff presented material
regarding building pad heights on non-hillside lots which is one of the more frequent development
related questions associated with new construction. When vacant lots are developed, or existing
properties redeveloped building pad heights and overall allowable structure heights are often
questioned by surrounding property owners.

Town Code Section 5-10-5, B,2, a states that “The building pad shall not exceed two (2) feet in height
except where required to protect the building against flooding, in which case the pad shall be one (1)
foot above the water surface elevation of the 100-year event”.

This section of the Town Code does not state where the height of the building pad shall be measured
from and is open to interpretation. Historically, staff has interpreted the height of the building pad to
be taken from the “natural grade” of the lot. This can create a situation where the building pad is not
level. In order to get a level building pad, developers may add non-earthen material such as slurry, a
thickened concrete pad or use stem walls and a framed floor to create a level building area. If these
construction methods are used to create a level building surface it does not change the elevation of
the “lowest natural grade” from which the overall height of the structure is measured from.

Information was presented at the Town Council Work Studies regarding information on surrounding
municipal codes related to building pads and residential structure heights, visual impacts to
properties and potential code amendments to require residential properties to more closely follow the
contour of the lot for non-hillside properties. Information related to the unrestricted fill heights for
landscaped areas was also presented. Based on the presentation and discussion, staff was asked to
prepare a list of items to discuss with the Planning Commission to determine if any recommend Town
Code edits are warranted for future Town Council consideration.  These items include:
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File #: 20-357

1. Should there be a limit on building pad height
2. Should there be a limit on finished floor height
3. Should there be a limit on fill height outside of building pad area
4. Update and/or add Definitions in Town Code Article 5-10, Development
5. Impacts to drainage
6. Impacts to surrounding properties
7. Requirement and timing of finished floor elevation certificate
8. Requirement and timing of building height elevation certificate
9. Process for feedback from residents and development community

ATTACHMENT(S):
A PowerPoint Presentation
B Town Code Article 5-10, Development
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TOWN OF PARADISE VALLEY
BUILDING PAD HEIGHT

September 15, 2020



AGENDA 2

Agenda
1.  Prior Council Work Study Meetings
2.  Planning Commission Review & Recommendations



PRIOR COUNCIL WORK STUDY MEETINGS
3

Staff previously presented information related to building pad heights at the May 14, 2020 and
June 25, 2020 Town Council Work Study meetings. Information presented included:

• Questions raised during construction of new homes related to pad and structure heights

• Town Code Section 5-10-5, B related to building pad height

• Staff interpretation of the Town Code

• Definitions (Fill, Pad, Earthen Material, etc.)

• Example projects and visual impacts

• Surrounding municipal height requirements

• Potential Town Code updates

• Fill under patio and landscape areas



TOWN COUNCIL DISCUSSION
4

At the May 14, 2020 Town Council Work Study meeting staff was requested to bring back a
list of items to present to the Planning Commission to review to determine if any revisions to
the Town Code or Community Development Department procedures may be warranted. The
items listed below were discussed at the June 25, 2020 Council Work Study. The items were
to be brought to the Planning Commission for review, discussion and possible
recommendations. Any recommendations from the Planning Commission would then be
presented to the Town Council for consideration. The items for review include:

• Should there be a limit on building pad heights
• Should there be a limit on finished floor heights
• Should there be a limit on fill heights outside of building pad area
• Update and/or add Definitions in Town Code Article 5-10, Development
• Impacts to drainage
• Impacts to surrounding properties
• Requirement and timing of finished floor elevation certificate
• Requirement and timing of building height elevation certificate
• Process for feedback from residents and development community



TOWN CODE OVERVIEW 5

One of the most frequently asked questions associated with new  residential 
construction is in regards to how the building pad heights are determined and what 
affects it has in the overall allowable height of a structure.

Town Code Section 5:  Building & Construction
Town Code Section 5-10-5: Grading & Dust Control Regulations
Town Code Section 5-10-5, B: Grading Permits Required For Land Disturbance

• “Filling” means dumping or depositing earthen material resulting in raising of 
the grade at that location.

• “Earthen Material” means any rock, natural soil or any combination thereof.



TOWN CODE OVERVIEW 6

Town Code Section 5-10-5, B,2, a:  Grading Plans prepared by a Civil Engineer

• The grading plan shall contain the preparing engineers certification of the 100 year water 
surface elevation and finished floor elevation.

• The building pad shall not exceed two (2) feet in height except where required to protect the 
building against flooding, in which case the pad shall be one (1) foot above the water surface 
elevation of the 100 year event

Concrete Slab (Finished Floor)

Building Pad



STAFF INTERPRETATION
7

The building pad shall not exceed two (2) feet in height except where required to protect the building 
against flooding…

• Engineering staff interprets this section of the Town Code to mean that no more than 2 feet of 
earthen material may be placed following the natural contour of a property to raise up the 
building pad unless it is needed to protect the home from flooding.

• Developers and/or property owners desiring a single level home may achieve a level building 
pad by:

a. Addition of non-earthen material such as thickening the slab with 2-sack slurry

b. Use stem walls and framed floor with crawl space

c. Thickened concrete slab

• Building height measurement is taken from same location (lowest natural grade)



EXAMPLE (BUILDING PAD)
8

2’ Earthen Fill

2-Sack Slurry

Natural Grade of Lot

* Lowest Natural Grade  
Under Structure

Not To Scale

* Building height is measured from Lowest Natural Grade  Under Structure



TOWN COUNCIL DISCUSSION
9

At the May 14, 2020 Town Council Work Study meeting staff was requested to bring back a
list of items to present to the Planning Commission to review to determine if any revisions to
the Town Code or Community Development Department procedures may be warranted. The
items listed below were discussed at the June 25, 2020 Council Work Study. The items were
to be brought to the Planning Commission for review, discussion and possible
recommendations. Any recommendations from the Planning Commission would then be
presented to the Town Council for consideration. The items for review include:

• Should there be a limit on building pad heights
• Should there be a limit on finished floor heights
• Should there be a limit on fill heights outside of building pad area
• Update and/or add Definitions in Town Code Article 5-10, Development
• Impacts to drainage
• Impacts to surrounding properties
• Requirement and timing of finished floor elevation certificate
• Requirement and timing of building height elevation certificate
• Process for feedback from residents and development community



EXAMPLE  (1 ACRE LOT)
10

Shaded area indicates use of 2-sack 
slurry to limit earthen fill under slab to a 
maximum of 2 feet.

North



MUNICIPAL FILL & HEIGHT REQUIREMENTS
11

Fill Limits

No other municipalities were found to have restrictions as to how much fill may be added to raise the pad 
elevation above natural grade.  

Building Height Limits (excludes any HOA restrictions)

• Paradise Valley 24’ from lowest natural grade and open space criteria

• Prescott 24’ from rolling plane from natural grade (% of roof area may be raised up to 28’)

• Cave Creek 25’ adjacent natural grade

• Phoenix 30’ from adjacent natural grade

• Glendale 30’ from rolling plane from natural grade

• Scottsdale 30’ from rolling plane from natural grade



EXAMPLE  #1
12

Current Code (typical)



EXAMPLE  #2
13

Current Code Allows (caused concerns)



EXAMPLE  #3
14

Current Code Allows



EXAMPLE  #4
15

Possible Code Amendment (3’ max finished floor from natural grade)



LANDSCAPING FILL 16

Town Code does not limit the amount of 

fill for landscaped areas so long as 

drainage is not affected.

Example grading & drainage plan shows 

approx. 3’ of fill for chipping plateau and 

approx. 5’ of fill for the putting green.

Chipping 
Plateau

Putting 
Green



FILL & HEIGHT REQUIREMENTS
17

Potential Town Code amendments to require non-hillside residential structures to follow the 
contour of the land.

• Remove maximum 2’ fill limitation

• Add maximum finished floor height to 3’ above natural grade

• Continue to measure height from lowest natural grade under structure

• Continue to require open space criteria

• Require building pad height certification and possibly rough grading inspection as part of 
pre-slab inspection



PLANNING COMMISSION DISCUSSION
18

Items identified for Planning Commission review, discussion and possible
recommendations:

• Should there be a limit on building pad heights
• Should there be a limit on finished floor heights
• Should there be a limit on fill heights outside of building pad area
• Update and/or add Definitions in Town Code Article 5-10, Development
• Impacts to drainage
• Impacts to surrounding properties
• Requirement and timing of finished floor elevation certificate
• Requirement and timing of building height elevation certificate
• Process for feedback from residents and development community
• Other



QUESTIONS?

19
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Article 5-10  DEVELOPMENT 
 

5-10-1  Right-of-way Permits and Encroachments 
5-10-2  Uniform Standard Specifications and Details 
5-10-3  Storm Drain Design 2018-14 

5-10-4  Blasting Operations483, 2018-13 

5-10-5  Grading And Dust Control Regulations 594, 2018-14 
5-10-6  Drilling Permits, Restrictions And Penalties 
5-10-7 Dedication of Public Right-of-Way; Drainage Easements, and other 

Requirements 
571

 
5-10-8  Required Improvements 

 5-10-9 Hillside Safety Improvement Measures and Process 2018-09 

 5-10-10 Assessments for Streets, Sidewalks and Other Public Places 2019-13 

2020-08 

 
 
Section 5-10-1  Right-of-way Permits and Encroachments 
 
A. Permits Required 

132 452 462 
 

 
1. Unless otherwise provided by this Code or applicable law, it is unlawful for any 

person, political subdivision or utility without first having obtained a permit from 
the Town to perform any work on, over or under the right-of-way of any public 
road, street or alley. Right-of-way includes, but is not limited to, the air space 
above the surface and the area below the surface of any public roads, streets, 
sidewalks or recreation paths and public ways.  

 
Each permit shall be limited to a specific site and duration. Public utilities may be 

granted annual permits.  
 
2. Continuing or permanent use, work or encroachment in a right of way, road, street 

or alley, drainageway or easement shall be unlawful without an encroachment 
permit issued by the Town Engineer after compliance with the provisions of this 
Article and Town Code.  

 
3. Any public service corporation or public utility which desires to occupy or use the 

rights of way within the town for facilities or system shall first obtain a permit from 
the Town.  

 
4. Permits and permittees shall conform to this Code and rules, regulations and 

procedures adopted by the Town Engineer, subject to review and approval by the 
Town Council. A permit shall become automatically void if the work authorized by 
the permit is not begun within ninety (90) days from the date of issuance of the 
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permit unless a different period is stated in the permit. No permit may be sold, 
transferred, assigned or exchanged in any manner without prior approval of the 
Town. A permit may be revocable or conditional.

462 
 

 
B. Fees 

132 144 452 
 

 
All permit fees and plan checking fees shall be those prescribed in the Town of Paradise 
Valley Fee Schedule. These fees shall reimburse the Town for its permit and inspection 
activities and for costs reasonably related to the costs or damages incurred by or accruing 
to the Town in connection with the grant and administration of the permit and activities 
pursuant to the permit.  
 
C. Standards for Construction, Installation and Maintenance 

132 452 518 
 

 
1. Any person, political subdivision, or utility who excavates, bores, or removes 

pavement, sidewalk, bicycle or recreation path, curb or gutter in a right-of-way 
must comply with the provisions of Section 5-10-2 and any amendments thereto. 
When completed all construction and installation must be called in to the Public 
Works Department within twenty-four hours for inspection.  

 
2. All installation of facilities shall be per plans approved by the Town. No facilities 

shall be installed, maintained or used in such a manner as to damage or 
unreasonably interfere with traffic, other authorized uses over, under or through the 
rights of way, or the Town's placement, construction, use or maintenance of its 
rights of way. The Town reserves the prior right to construct, operate and maintain 
its rights of way. Facilities will be relocated as requested by the Town in the 
exercise of its police powers at the expense of the owner of the utility unless 
expressly required otherwise by law.  

 
3. To maximize public and worker safety, to minimize visual clutter, to minimize the 

amount of disturbance in and along the rights of way, and to the extent authorized 
by law, permittees shall utilize joint trenches and otherwise coordinate activities to 
minimize disruption of traffic and damage to the right of way.  

 
4. To prevent unnecessary disruption and damage to streets and rights-of way the 

Council may designate, by resolution, certain streets to prohibit excavation within 
the right-of- way, from edge of pavement to edge of pavement, for a period 
determined to be appropriate but for no more than five (5) years.  

 
5. Exception: Emergency excavations made pursuant to Section 5-10-1 E of this 

Code.  
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6. 
521

Any person, utility, political subdivision, or other entity (“Entity”) permitted to 
perform any excavation pursuant to this Article shall be responsible for the 
maintenance of such excavation’s street repair and patches. Such responsibility 
shall include, but not be limited to, any sinking, fraying, unraveling, or 
deterioration of the repair or patch for a period of five years. The five-year 
maintenance period shall commence upon final inspection by the Town. Upon 
notification by the Town of the failure of such a repair or patch, the required 
maintenance shall be repaired within a reasonable time limit as determined by the 
Town. Failure of the entity to complete the required repairs within the time allotted 
may result in the Town making the repair and billing said entity for all costs and 
expenses incurred while restoring the repair or patch; said entity agreeing to pay 
such loss or liability by virtue of its application for a right-of-way permit. Any 
applicant for a right-of-way-permit who has defaulted on the maintenance of a prior 
repair or patch shall not be issued a new right-of-way permit until the prior patch is 
restored or repaired, or the Town reimbursed for costs and expensed incurred to 
restore or repair the patch.  

 
D. Assurances 

132 452 
 

 
A permit must not be granted unless the Town has received and approved a form of 
financial assurance satisfactory to the Town which places the Town in a position to restore 
the right-of-way under the standards of Section 5-10-2. A permittee shall provide evidence 
of insurance satisfactory to the Town to protect against loss or damage arising out of or 
related to work performed, or failure to perform, under the permit. No work shall 
commence unless the requirements of this Article have been satisfied.  
 
E. Special Procedures 

132 438 524 
 

 
1. Compliance with the responsibilities contained within Section 5-10-1 A shall be 

required whenever excavation or construction is necessary in response to an 
emergency situation. The requirements set forth in Section 5-10-1 A shall become 
effective at the hour of 9:00 A.M. on the first business day after the emergency 
work is started. In addition, the Paradise Valley Police Department shall be notified 
immediately after it is determined that it will be necessary to perform emergency 
work in the right or way. Furthermore, the Paradise Valley Police Department shall 
be notified whenever any portion of the emergency work is to be performed outside 
the hours of sunrise to sunset.  

 
2. Each person, political subdivision, or utility excavating or constructing under the 

terms of Section 5-10-1 A must use safety and traffic procedures by complying 
with the traffic control manual for highway construction and maintenance 
published by the Arizona Department of Transportation or other guideline 
established by the Town, and comply with all conditions, stipulations and requests 
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for inspection, information, plans or other matters related to the application, the 
permit or work.  

 
3. The permit may be suspended or revoked by the Town Engineer in accordance with 

procedures which afford due process and for any of the following related to the 
permitted work or property(ies) which may connect therewith:  

  
a. Noncompliance with this Article, the Town Code or applicable law, 

regulations, or instructions from the Town;  
 
b. Noncompliance with the terms of the permit, conditions or stipulations, 

application, or representations by the permittee;  
 
c. Construction, operation, use, condition or effect which may cause or constitute 

a detrimental impact on persons, property or the community, or adversely affect 
public safety, health or welfare, or the best interests of the Town.  

 
4. A permittee may appeal the decision of the Town Engineer to the Town Council by 

filing a Notice of Appeal within ten (10) days of the date of the Engineer's decision. 
The decision of the Council is final.  

 
F. Placement of Facilities 

142 167 203 438 452 462 
 

 
1. All utilities and facilities except cable television lines must be buried at least 

twenty-four inches below finished grade. Cable television lines must be buried at 
least eighteen inches below finished grade. Except as permitted by the Zoning 
Ordinance no new, different or additional above ground poles or facilities, and no 
taller poles or facilities, will be permitted in the rights of way. New poles used only 
to replace existing damaged, broken, or unsafe poles will be allowed. This 
paragraph shall apply to private and public rights of way.  

 
2. 

167 192 203 462 
All utilities, except water and sewer, must be located between the back-

of-curb and the nearest right-of-way line. However, utilities may be located in an 
adjoining public utility easement. Whenever the pavement in a right-of-way is 
improved, all utility poles shall be moved at least ten feet (10') away from the back-
of-curb or pavement edge, to reduce the hazard; if the right-of-way line is less than 
ten feet (10') from the street, then the poles must be removed.  

 
3. If extreme difficulty is encountered in complying with the terms of paragraph A or 

paragraph B, or both A and B, the Town Engineer may issue a waiver of either 
paragraph, or both paragraphs.  

 
4. The Town Engineer shall establish standard zones for each utility in compliance 

with paragraphs A and B. All utility entities must conform to the provisions of this 
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Section for new construction and whenever right-of-way improvements require 
relocation of utilities.  

 
5. 

438 452 
No permit may be granted if the proposed work or property(ies) which may 

connect therewith are or would be in violation of the Town Code when connected 
or operated. No permit may be granted if any permit required by the Town Code or 
Zoning Ordinance for the proposed work or property(ies) connecting therewith 
have not been issued, unless such permit requirements have otherwise been waived 
or stipulated to by the Town Council or its designee.  

 
G.  Landscaping in the Public Rights-of-Way 

448 462 
 

 
1. The purpose of this Section is to protect the public safety and welfare and to 

preserve and encourage landscaping native to the Sonoran desert in the right-of-
way. "Right-of-way", for the purpose of this Section, means the area between the 
roadway surface and the adjoining property line. For the purpose of this Section, 
"landscaping" means any tree, shrub, plant or vegetation, or any combination 
thereof, and ground cover. For the purpose of this Section, “Town Engineer” means 
the Town Engineer or designee.  

  
2. Planting, moving, removing or replacing any landscaping in the right-of-way is 

subject to approval by the Town Engineer upon such conditions as are deemed 
necessary and desirable and in accordance with Town Code and regulations. This 
requirement shall not apply to landscaping having a potential growth of less than 
two (2) feet in height, however such landscaping shall comply with all other 
applicable provisions of the Town Code.  

 
3. The Town Engineer shall have general technical and supervisory control of the 

planting, setting out, location, placement, removal, trimming, maintenance and care 
of all landscaping in the rights-of-way.  

 
4. The Town Engineer may grant to the holder of a right-of-way franchise, license or 

permit, upon written application and approval, continuing permit(s) to plant, move, 
remove, or replace landscaping, and maintenance thereof, in the rights-of-way 
without securing separate permits for each project, job or day. Such continuing 
permit shall be conditioned on such stipulations as may be determined by the Town 
Engineer, including but not limited to, advance notification to the Town Engineer 
and Police Department prior to performing the work, and continuing compliance 
with applicable Town Codes and regulations.  

 
5. The property owner shall be responsible for maintenance and watering of any 

landscaping in the rights-of-way abutting the owner's property.  
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6. Any violation of this Section, and any landscaping which constitutes a hazard to 
life, health or safety in the determination of the Town Engineer, is a public 
nuisance. Such nuisance under the control of the abutting property or other person 
may be abated in accordance with Section 8-5-2 of this Code. However the Town 
Engineer may summarily abate or remove any hazard to life, health or safety.  

 
 
Section 5-10-2  Uniform Standard Specifications and Details 
 
A. Uniform Standard Specifications 

32 
 

 
That certain document entitled "Uniform Standard Specifications for Public Works 
Constructions," sponsored and distributed by the Maricopa Association of Governments 
and all amendments and addendums thereto, is hereby adopted by the Town of Paradise 
Valley and made a part of this chapter the same as though said document were set forth in 
full herein; and at least three copies of said document shall be filed in the office of the 
Clerk and kept available for public use and inspection.  
 
B. Uniform Standard Details 

32 33 
 

 
That certain document entitled "Uniform Standard Details for Public Works Construction," 
sponsored and distributed by the Maricopa Association of Governments and all 
amendments and addendums thereto, is hereby adopted by the Town of Paradise Valley 
and made a part of this chapter the same as if said document were set forth in full herein; 
and at least three copies of said document shall be filed in the office of the Clerk and kept 
available for public use and inspection. 
 
Section 5-10-3  Storm Drain Design 

143 146 2018-14
 

 
That certain document, known as the Storm Drainage Design Manual, Town of Paradise 
Valley, three copies of which are on file in the office of the Town Clerk of Paradise 
Valley, Arizona, which document was made a public record by Resolution No. 2018-16 of 
the Town of Paradise Valley, is adopted as a part of this chapter as if fully set forth in this 
section.  
 
Article 5-10-4  Blasting Operations 354 483 2018-13 

 
A. Scope 
 
This Ordinance applies to the possession, storage, and use of explosive materials used in 
conjunction with permitted blasting operations conducted within the Town of Paradise 
Valley. 
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B. Definitions 
 
Approved as applied to a material device, or mode of construction, means approved by the 
Town Engineer. 
 

1. “Approved” as applied to a material device, or mode of construction, means 
approved by the Town Engineer. 

2. "Attended" shall mean an unobstructed view of the on-site explosive material 
storage. 

 
3. "Artificial Barricade" refers to an artificial mound or revetted wall of earth of a 

minimum thickness of one (1) foot, or any other approved barricade that offers 
equivalent protection.  

 
4. "Certification of Fitness" shall mean the documentation and results of any 

examinations to prove the applicant has been found satisfactory to use or transport 
explosives. 

 
5. "Explosive Materials" shall mean Class A, Class B, and Class C explosives, 

including detonators, detonating cord, and blasting agents, used in conjunction with 
blasting operations. 

 
C. Blasting Contractor Requirements 
 
Prior to applying for a permit to conduct blasting operations within the Town limits, the 
blasting contractor shall submit the following documentation to the Town Engineer. 
 

1. A copy of the blasting contractor’s valid Federal Explosives User's Permit or 
Federal Explosives License. 

 
2. A copy of the license issued by the State of Arizona Registrar of Contractors for 

the type of blasting operations proposed to be conducted by the contractor as 
follows: 

 
a. A, General Engineering. Construction in connection with fixed works requiring 

specialized engineering knowledge and skill, including streets and roads, power 
and utilities plants, dams and hydroelectric plants, sewage and waste disposal 
plants, bridges, tunnels, and over-passes. Also included are the scopes of work 
allowed by all other engineering classifications. 

 
b. A-3, Blasting. The use of explosive and explosive devices for the purposes of 

excavation, demolition, geological exploration, mining, or any related blasting. 
Included is any drilling, boring, or earthwork required for the placement of 
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explosive charges, the erection of temporary shelters, artificial barricades and 
associated protective devices, equipment, and enclosures. 

 
c. AE. (As restricted by Registrar.) 
 
d. C-15, Blasting. Use of explosives for movement of earthen materials or for 

demolition (residential in accordance with State of Arizona Registrar of 
Contractor definition.) 

 
 

D. Licensing 
 
The applicant shall be a minimum of 21 years of age and shall require a minimum of two 
(2) years' experience in the conduct of blasting operations. Experience shall include the 
understanding of blasting designs, drilling of holes, loading of holes, decking stemming, 
and wiring methods. 
 
E. Certification of Fitness 
 
Any person requesting permission to conduct blasting operations within the Town shall 
first present a current and valid Certificate of Fitness Card issued by the City of Phoenix. 
 
F. Blasting Site Permit 
 
A blasting site permit shall be applied for with the Town Engineer to conduct a blasting 
operation at a specific site. The permit shall be valid for a period not to exceed 90 calendar 
days, and shall be applied for a minimum of fifteen (15) work days prior to the proposed 
blasting date. Permit fees for blasting site permits shall be in accordance with the Paradise 
Valley Fee Schedule. 
 
G. Certificate of Insurance  
 
The applicant shall furnish the Town of Paradise Valley with a valid Certificate of 
Insurance on a standard insurance industry ACORD form, subject to approval by the Town 
Attorney as to form and limits of coverage. The Certificate shall be issued by an insurance 
company authorized to transact business in the State of Arizona, or be named on the listed 
Unauthorized Insurers maintained by the Arizona Department of Insurance. The following 
information shall be identified: 
 

1. The contractor and property owner shall be named as the insured. If the insurance 
is provided by an individual, company, or partnership other than the contractor, the 
contractor shall be named as an additional insured. 

 
2. The Town of Paradise Valley, a municipal corporation, shall be named as an 

additional insured and Certificate Holder. 
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3. General liability limits, including contractual liability, in the amount of $5,000,000 

combined single limit. 
 
Note: Greater amounts than that stated above, may be required in certain cases as 

deemed necessary by the Town Engineer or his authorized representative. 
 
3. A description of the operations covered under the insurance, relating to the blasting 

operations and storage of explosive materials if applicable. 
 

H. Hold Harmless  
 
The contractor shall submit a Hold Harmless Agreement in a form approved by the Town 
Attorney in favor of the Town for each blasting site location or permit applied for. 
 
I. Documentation  
 
The contractor shall submit a blasting schedule.  The blasting schedule must identify the 
site’s phased location (if applicable), the proposed number of holes, the date and time for 
the loading of shots, and a time for the blast. The contractor shall also submit to the Town 
Engineer an accurately scaled drawing (1" = 100 feet) of the proposed blasting area 
identifying: 
 

1. Property lines. 
 
2. Proposed blasting location. 
 
3. Structures within a 500-foot radius of the proposed blasting site and the 

structure(s)' owner and street address, if applicable. Greater distances may be 
required in certain areas or under certain circumstances, as determined by the Town 
Engineer or his authorized representative. 

 
a. Location of all aboveground and underground utilities, i.e., natural gas piping 

and lines, electric lines, phone lines, water lines. 
 
b. At the time of application for a blasting site permit, the contractor shall submit 

proof that a pre-blast survey has been conducted of any and all structures within 
a 500-foot radius of the proposed blasting area. Pre-blast surveys of the 
structures located at distances greater than a 500-foot radius may be required in 
certain areas or under certain circumstances, as determined by the Town 
Engineer or his authorized representative. 

 
c. The blasting contractor or his authorized representative shall document whether 

there are structures within a 500-foot radius of the blasting area, in what form 
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the pre-blast survey was conducted, and where a copy of the preblast survey 
can be located. 

 
d. The contractor shall make a minimum of four (4) attempts to contact the 

owner/occupant of a structure in the pre-blast survey area. At least two (2) of 
the contacts shall be made during the day and two (2) of the contacts shall be 
made between 6 p.m. and 9 p.m. If unsuccessful, a notarized statement detailing 
the address, dates, times, and the name of the person making the contacts shall 
be submitted to the Town Engineer as part of the permit application package.  
Upon successful contact with the owner/occupant and with the written consent 
of the owner/occupant, the applicant shall submit a video record of the exterior 
of the owner/occupant’s structure within the pre-blast area and provide a copy 
of the video to the Town and the owner/occupant prior to commencement of 
blasting.   

 
e. The pre-blast survey shall identify all existing damage, including cracks in 

walls, floors, and ceiling, cracks in and around windows, loose brick, and other 
defects found inside of and outside of buildings. 

 
f. In addition to the information specified above, the applicant may be required to 

furnish, at his own expense, such additional information as may be required to 
evaluate the permit application. This may include, but is not limited to, the 
submission of a report prepared by a geological or geophysical engineer 
registered in the State of Arizona if the proposed blasting is to occur in a 
geologically sensitive area. 

 
g. Failure to provide the required information at the time of permit application 

may cause the application to be returned to the contractor for resubmittal. 
 

J. Blasting Site Permit Renewal 
 
The contractor shall apply for blasting site permit renewal a minimum of two (2) work 
days prior to current permit expiration, and shall follow the requirements specified under 
"Blasting Site Permit," above. Permit fees for blasting permit renewal shall be in 
accordance with the Paradise Valley Fee Schedule. 
 
K. Conducting Blasting Operations 483 2018-13 

 
1. Any and all utility companies servicing the blasting area shall be advised of the 

blasting operation a minimum of five (5) work days prior to conducting the blasting 
operation. 

 
2. Prior to conducting any blasting operations, the contractor shall request that the 

blasting area be blue-staked when buildings or structures are located within a 500- 
foot radius of the proposed blast site. 
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3. Blasting operations shall be conducted on weekdays, between the hours of 8:00 

a.m. and 5:00 p.m. No blasting operations shall be conducted at any time on 
Saturday, Sunday, or legal holidays, except by special written permission of the 
Town Engineer or his authorized representative. The special written permission 
shall be obtained by the contractor a minimum of two (2) working days prior to the 
proposed blasting date. 

 
4. Explosive materials shall not be loaded into the ground until a valid blasting 

operations permit, issued by the Town Engineer is on site. This does not, however, 
prohibit the drilling of holes. 

 
5. The contractor shall provide and install signs reading "BLASTING ZONE 1000 

FEET" and "TURN OFF 2-WAY RADIOS AND CELLULAR TELEPHONES" on 
all roads within 1,000 feet of blasting operations.  

 
6. The Certificate of Fitness Cardholder shall be in attendance at the blast area when 

the explosive material are loaded into the ground and shall remain in attendance 
until the blasting operation is completed. 

 
7. Type II magazines, as defined by Article 77 Section 203 of the Uniform Fire Code, 

shall be used for transporting explosive materials, except blasting agents, from 
storage magazines to the blasting area.  

 
8. The blasting contractor shall be required to provide written notification to the 

owner/occupant of each building or structure within a 500-foot radius of the blast 
site. The notification shall be required a minimum of (5) work days prior to a 
blasting operation. 

 
9. Seismic and/or air blast monitoring shall be conducted when buildings are located 

within a 500-foot radius of the blasting site. Prior to blasting, contractor personnel 
monitoring seismic and/or air blasts, shall be submit a letter to the Town Engineer 
or his authorized representative documenting the individuals who have received 
formal training on the equipment proposed to be used, the company name who 
provided the training, and the specific machine and model number the personnel 
where trained on. 

 
10. An accurate blasting log shall be maintained by the individual holding the 

Certificate of Fitness to conduct blasting operations. The log shall contain the 
Town Engineer permit number, the location of the blasting operation, date and time 
of each blasting occurrence, the seismic and/or air blast readings received, if 
applicable, and the name of the individual who conducted the monitoring, if 
applicable, and any other pertinent information required by the Town Engineer. 
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11. A current copy of the blasting log shall be available at the blast site, and at the 
contractor's office. A copy of the blasting log shall be submitted to the Town 
Engineer within seven (7) calendar days after the expiration of the blasting permit 
or when requested by the Town Engineer or his authorized representative. 

 
12. Failure to submit the blasting log within the required time frame may cause the 

Town Engineer or his authorized representative to discontinue permit issuance. 
 
13. Explosives materials shall not be left lying around or in unlocked magazines where 

they may be accessible to children or unauthorized persons. 
 
14. Empty containers which held explosive materials shall be removed from the site at 

the end of each work day and disposed of properly. Empty containers shall not be 
reused. 

 
15. No explosive materials shall be left in the ground overnight. 
 
16. After a blast, all wires shall be carefully traced and a search made for any 

unexploded explosive materials. 
 
17. After waiting one (1) hour, all misfires shall be investigated by the Certificate of 

Fitness Cardholder who shall determine the safe method of disposal. 
 
18. Blasting wires and any items or devices marked EXPLOSIVE or BLASTING CAP 

shall be removed from the site at the end of each blasting day and disposed of 
according to the manufacturers recommendations. 

 
19. The mixing of blasting agent components is not permitted. 
 
20. No person under the influence of intoxicants, narcotics, or controlled substances 

shall handle or use explosive materials in any manner. 
 
21. Prior to the disposal of any explosive material, the manufacturer of the product 

shall be consulted for most current product information and the recommended 
method of disposal and/or destruction. 
 

22. No explosive material shall be disposed of within the Paradise Valley Town limits. 
 

23.  Blasting mats or other means of protection shall be used to prevent fragments from 
being thrown and control dust when blasting operations occur within 500 feet of 
any structures or roadways. 

 
24. The Town Engineer, or a designated inspector, shall be on site at the time of all 

blasting. 
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25. A video recording of the blasting shall be created and provided to the Town and 
maintained consistent with Town’s record retention schedule. 

 
26. Prior to conducting blasting operations, the Town or a third-party inspector shall 

verify the documentation provided in 5-10-4 (I).  
 

 
L. One-Day Supply of Explosive Materials On-Site  

 
1. One-day supply of explosive materials shall be the quantity required to conduct one 

(1) day blasting operations only. 
 
2. No explosive materials shall be stored overnight and not more than a one-day 

supply shall be brought into the Town at anytime.  
 
3. A one-day supply of explosive material shall be transported to the blasting site in 

Type II magazine(s) as defined by Article 77 Section 203 of the Uniform Fire 
Code. 

 
4. Detonators shall not be stored with high explosives. 
 
5. Explosive material storage shall be located a minimum of a 300-foot radius from 

the blasting site. 
 
6. At no time shall the explosive be left unattended. 
 
 

Section 5-10-5  Grading And Dust Control Regulations 360 454 552 577 594 2018-14 2020-08 

 
A. Purpose 
 
The Town Council has adopted a General Plan which encourages preservation of natural 
features. The Town Council also desires to reduce air pollution by limiting fugitive dust, 
and further seeks to minimize the possible impact of property flooding due to storm water 
drainage. 
 
These goals have in common that they are all furthered by maintaining the surface of the 
earth in an undisturbed natural state. Disturbance of the earth’s surface should occur only 
when necessary, and should be done in a manner which reflects an understanding of the 
unique local environment. 
 
B. Grading Permits Required for Land Disturbance 454 552 2018-14 2020-08 
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1. For the purpose of this Article, the following terms shall have the meanings 
respectively ascribed to them in this Section: 

 
a. Grading means any excavating or filling or otherwise changing the gradient of 

land. 
b. Excavating means the removal of earthen material resulting in a lowering of the 

grade at that location. 
c. Filling means dumping or depositing earthen material resulting in raising of the 

grade at that location. 
d. Earthen material means any rock, natural soil or any combination thereof. 
e. Land disturbance or disturb the land or similar words means clearing, grading, 

grubbing, scraping, excavating, filling, uncovering, destabilizing, moving or 
otherwise modifying the earth's surface. 

f. Vacant lot shall mean developed land upon which no person or persons reside 
or use for the purpose for which the land was developed. 

 
2. No land disturbance may occur on any lot or parcel in the Town without a grading 

permit being first obtained from the Town Engineer, and, if necessary, a hauling 
permit and payment of the hauling permit fees, as prescribed in the “Town of 
Paradise Valley Fee Schedule,” except as otherwise provided herein. No grading 
permit may be issued without the following submittals, each in a form approved by 
the Town Engineer: 

 
a. A grading plan prepared by a Civil Engineer. 

 
a) Where excavation is to occur the top four (4) inches of excavated native soil 

shall remain on the site and shall be reused in a manner that takes advantage 
of the natural soil seed bank it contains. 

 
b) The grading plan shall contain the preparing engineer’s certification of the 

100 year water surface elevation and finished floor elevation. 
 
c) The building pad shall not exceed two (2) feet in height except where 

required to protect the building against flooding, in which case the pad shall 
be one (1) foot above the water surface elevation of the 100 year event. 

 
d) A stabilization plan describing how areas potentially prone to erosion will 

be protected. 
 
e) A drainage plan showing washes in an undisturbed state except for 

modifications approved by the Town Engineer that are required to 
accommodate storm water. Washes shall not be realigned except as 
approved by the Town Engineer and Community Development Director 
when necessary to accommodate storm water or to restore a disturbed wash 
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to a more natural state.  Realignments and modifications of washes shall be 
consistent with the Storm Drainage Design Manual. 

 
b. Dust control plan meeting the requirements of Rule 310 of the Maricopa 

County Air Pollution Control Regulations, as amended. 
 
c. A native plant inventory, native plant salvage plan, and revegetation plan using 

plants from the Town’s approved plant palette in accordance with Article 5-8-4 
of the Town Code. 

 
d. A fencing plan showing the location and means of temporary fencing that 

separates the construction area from the portions of the site which will not be 
disturbed. 

 
e. Such other information as may be required by the Town Engineer. 
 

3. The following activities are exempt from the requirements of a grading permit: 
 

a. Percolation or test borings or similar soil tests (100 square feet maximum in 
size) prior to issuance of a building or grading permit; 

 
b. Landscaping alterations or improvements made by a person in residence on the 

affected premises, provided that there will be no land disturbance which affects 
any storm water drainageway or storm water storage area. 

 
C. Dust Control 
 
Prior to the issuance of grading, building, or demolition permits or recording of a final 
subdivision plat or lot split, the owner or contractor causing or performing any grading, 
landscaping, building or demolition must furnish a written plan specifying the method or 
means of controlling dust. For the purpose of this Section, dust means all fugitive 
particulate matter as defined by applicable Maricopa County Fugitive Dust Regulations. 
 
If, after grading, a person causes or allows any vacant lot or parcel to remain unused, 
vacant, or undeveloped for more than fifteen (15) days the person shall first implement 
reasonably available control measures to effectively prevent or minimize fugitive dust. 
 
D. Parking Sites 
 
All unpaved areas used to park vehicles or construction equipment must be paved, 
vegetated, or chemically stabilized to prevent fugitive particulate matter. 
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E. Enforcement, Revegetation/Stabilization Plan 577 594 

 
Any person who has disturbed land and not complied with this Article is required to 
submit a Stabilization/Revegetation Plan for approval to the Town within fifteen (15) days 
of receipt or service of a Notice of Violation or citation under this Section. All permits for 
the development of the property are suspended until the revegetation has been completed 
and approved. The Stabilization/Revegetation Plan is in addition to the Native Plant 
Preservation Plan required in Section 5-8-4. 
 
Section 5-10-6  Drilling Permits, Restrictions And Penalties 
 
A. Drilling Permits Required; Restrictions and Revocation 
 

1. Permits required. Unless otherwise provided by this Code or applicable law, it is 
unlawful for any person, political subdivision, or utility, without first having 
obtained a permit from the Town Engineer, to drill on, under or into the surface of 
the earth on any private property, streets or roads. Each permit shall be limited to a 
specific site and duration. Drilling shall mean to make or cause to make a circular 
hole in the ground where the depth exceeds fifteen feet with a diameter of forty 
(40) inches or less. 

 
2. Restrictions on Drilling Operations 
 

a. Hours of drilling shall be limited to 7:00 a.m. to 6:00 p.m. Monday through 
Friday, and shall be prohibited on all legal holidays recognized by the Town, 
except by special written permission of the Town Engineer or his authorized 
representative. The special written permission shall be obtained by the 
contractor a minimum of two (2) working days prior to the proposed blasting 
date. 

 
b. All gasoline or diesel powered motors shall be properly muffled and use sound 

screening to deflect noise. Nothing in this section shall be construed as a waiver 
of Article 10-7 of the Paradise Valley Municipal Code. 

 
c. Prior to the issuance of the permit a written plan specifying the method or 

means of controlling dust shall be submitted pursuant to Section 5-10-5 C of 
this code. 

 
d. Written notification shall be provided to all immediate property owners a 

minimum of forty eight (48) hours before drilling begins. 
 

3. Revocation of Permit. The Town Engineer or his designee shall have the authority 
to revoke a permit, via a Cease and Desist order, upon violation of the terms of the 
permit or other Town of Paradise Valley Code provisions by the permittee or by 
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persons under the control of the permittee. Issuance of a Cease and Desist Order 
does not limit the Town’s ability to issue penalties pursuant to Section 5-10-6 B. 

 
 
 

B. Penalty 
 
Any person who shall violate any of the provisions of this Ordinance shall be guilty of a 
Class 1 Misdemeanor and upon conviction thereof shall be punished by a fine not to 
exceed two thousand five hundred dollars ($2,500.00) or by imprisonment for a period not 
to exceed six months or by both fine and imprisonment. Each day that a violation 
continues shall be a separate offense punishable as described. In the alternative to the 
criminal penalty, civil prosecution may proceed pursuant to this Article by citation for civil 
sanction(s). The procedure for civil actions shall be as outlined in Section 8-6-5 of this 
Code. 
 
Section 5-10-7 Dedication of Public Right-of-Way; Drainage Easements, and other 

Requirements 
571

 
 
A. General 
 
No permit shall be issued, no structure shall be erected or enlarged, and no certificates of 
occupancy shall be issued for buildings or structures not completed as of the effective date 
of this section, if the property upon which such permit is to be issued or the structure is to 
be erected, enlarged or occupied abuts on a public right-of-way, or contains a watercourse 
as herein defined, unless and until the following requirements are met and in compliance 
with applicable law:  
  
B. Dedication of Right-of-Way. 
 
One-half of the public right-of-way located adjacent to such property shall be dedicated as 
a public right-of-way in conformance with the Town General Plan, as it may be amended 
from time to time. If such dedication would render the subject property in violation of 
Town zoning laws, the Town may, in lieu of dedication, accept an easement for public 
right-of-way over the same amount of land as would be required by dedication. For the 
purpose of this paragraph, "permit" includes:  
 

1. A Special Use Permit or Major Amendment to a Special Use Permit as designated 
in Section 1101 et seq. of the Zoning Ordinance;  

 
2. A subdivision, lot split, or other land division subject to Chapter 6, Sections 6-1-1 

et seq. of the Town Code on Subdivisions.  
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3. A building permit for any new residence or reconstruction or alteration to an 
existing residence, the cost of which construction, reconstruction, or alteration 
exceeds $500,000. Cost shall be computed on the basis of accumulated costs during 
any 730 consecutive day period.  

 
 

C. Drainage Easements. 
513 601

 
 

1. For the purposes of this section, "watercourse" means any creek, stream, wash, 
arroyo, channel or other body of water having historical banks and a bed at least 
two (2) feet deep and five (5) feet wide through which waters flow on a recurrent 
basis.  

 
2. Whenever any watercourse is located in an area being developed, provision shall be 

made for an adequate drainage easement along the main channel and each side of 
the watercourse for the purpose of widening, deepening, relocating, improving, or 
protecting the watercourse for drainage purposes. The drainage easement is for the 
purposes stated above, but the maintenance responsibility for the watercourse, as 
required by Town Code, shall remain the responsibility of the property owner.  

 
3. In addition to the drainage easement requirement, drainage easement maintenance 

agreements shall be required for any watercourse located on the property. Said 
agreements shall: 

 
a. Be in a form acceptable to the Town Engineer,  
b. Grant easement rights and a right of entry in, over, and across the drainage 

easement area,  
c. Specify that the maintenance responsibility for the drainage easement area 

remains private, and  
d. Be recorded in the Maricopa County Recorder’s office.  
 

4. The property owner shall clean, repair and maintain the watercourse within the 
drainage easement area in a safe, clean, and properly operating condition and in 
compliance with all applicable town codes.  

 
D. Other Requirements. 
 
Approval of a Special Use Permit or Major Amendment to a Special Use Permit as 
designated in Section 1101 et seq. of the Town's Zoning Ordinance, or a subdivision, lot 
split or other land division subject to Chapter 6, Sections 6-1-1 et seq. of the Town Code 
on Subdivisions, shall also require the following, and maintenance thereof, unless 
otherwise specified and subject to rules and regulations of the Town: 

448 
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1. Landscaping. The right-of-way between the roadway surface and the abutting 
property line shall be preserved with existing native vegetation as follows, or 
landscaped with an average of the following every one hundred (100) linear feet 
unless otherwise approved by the Town where there is existing right-of-way 
landscaping or where other special circumstances occur: 

448 
 

 
a. A minimum of four (4) fifteen gallon trees native to the Sonoran Desert; and 

448 
 

b. A minimum of five (5) one-gallon shrubs native to the Sonoran Desert. 
 

2. Recreation Path. A minimum six-foot wide meandering recreation path shall be 
constructed, and right-of-way granted therefore as may be necessary, abutting the 
entire property in accordance with the Town's General Plan and the determination 
of the Town Engineer. 

448
 

 
 
 

Section 5-10-8  Required Improvements
183 380 571

 
 
A. Definitions.  As used in this Section. 
 
"Development" includes construction of any new residences or reconstructions or 
alterations to existing residences, the cost of which construction, reconstruction or 
alteration exceeds $500,000. Cost shall be computed on the basis of accumulated costs 
during any 730 consecutive day period.  
 
B. Drainage  
 

1. No development shall be permitted to occur within the Town which causes an 
increased flow of surface water discharged from the subject site. On-site storm 
water retention areas shall be adequate to contain the volume of water required by 
the Town's Storm Drain Design Manual, current edition. The tributary area used in 
the computation shall be the area of the site.  

 
2. Exception: The requirements for on-site retention may be waived or modified by 

the Town Engineer if he determines that said retention is impractical because of, 
but not limited to, steep terrain, poor percolation, or incompatibility with existing 
or surrounding improvements. The Town Engineer may require of the developer or 
owner additional drainage studies or reports in such cases to determine if a critical 
drainage problem will be created on adjacent or downstream properties.  

 
3. If the Town Engineer decides after review of the studies or reports in paragraph B 

that construction of drainage facilities would best be made off-site, he may require 
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the developer to furnish the Town financial assurance in an amount and form 
satisfactory to the Town to accomplish the construction of drainage facilities.  

 
C. Sewers 

459 478 
 

  
1. No development of property shall take place unless or until the developer or owner 

constructs either before, or simultaneously with development, sanitary sewer lines 
and a connection to private wastewater treatment or Town sanitary sewer in 
accordance with Town and Maricopa County Health Department standards. At the 
discretion of the Town Manager, the Town may accept cash or other guarantee in 
lieu of construction at the time of development. 

 
2. The requirement of paragraph A of this Section may be waived, in whole or in part, 

if, prior to commencing development, the owner demonstrates to the Town 
Manager one or more of the following:  

 
a. All sewers required under paragraph A have been completed.  
 
b. All sewers required under Paragraph A are within a sewer improvement district 

over which the Town has passed a resolution of intention pursuant to A.R.S. 
Title 48, Chapter 4.  

 
c. The cost of complying with paragraph A would be more than ten percent (10%) 

of the cost of development.  
  

3. The Town Manager may consider the extent of the Town's participation as a factor 
in his decision.  

 
D. Fire Hydrants  
  

1. No development of property shall take place unless or until the developer or owner 
constructs a fire hydrant in accordance with Town and Fire Department standards.  

 
2. The requirement of paragraph A of this Section may be waived, in whole or in part, 

if, prior to commencing development, the owner demonstrates to the Town 
Manager one or more of the following:  

 
a. All fire hydrants required under paragraph A have been completed.  
 
b. All fire hydrants required under Paragraph A are within a fire hydrant 

improvement district over which the Town has passed a resolution of intention 
pursuant to A.R.S. 48, Chapter 4.  
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c. The cost of complying with paragraph A would be more than ten percent (10%) 
of the cost of development.  

 
3. The Town Manager may consider the extent of the Town's participation as a factor 

in his decision. 
 
 
 

E. Electrical and Electronic Services 
571 

 
 
No development shall take place unless or until the developer or owner undergrounds all 
electrical and electronic wires and cables from the property line to the electrical service 
panel. Remodels and building additions shall be required to remove all overhead utility 
services and place them underground from the property line to the electrical service panel 
as directed by the building official.  
 
F. Street Improvements 

571 
 

 
No of development shall take place unless or until the developer or owner constructs street 
improvements, necessary for safe vehicular and pedestrian travel (not to exceed the 
requirements of the general plan). Such improvements may be required as a condition of a 
building permit.  
 
 
Section 5-10-9.   Hillside Safety Improvement Measures and Process 2018-09 

 
That a certain document, known as the Hillside Safety Improvement Measures and Process 
Manual, Town of Paradise Valley (three copies of which are on file in the office of the 
Town Clerk of Paradise Valley, Arizona and also available to the public online at the 
Town of Paradise Valley website) is adopted as a part of this chapter as if fully set forth in 
this section. 
 
5-10-10  Assessments For Streets, Sidewalks and Other Public Places 2019-13 

 
5-10-1 Definitions 

 
The following words, terms and phrases, when used in sections 5-10-1 through 5-

10-8, shall have the meanings set forth below, unless the context clearly indicates a 
different meaning: 

 
“Benefited party” means the owner of property creating a demand for or otherwise 

utilizing special public improvements resulting in a special benefit for which the owner 
of such property has not specifically contributed to the Costs in providing such special 
public improvements. 
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“Costs” means the actual Town approved cost of: 
 
(1)  Right-of-way or easement acquisition. 
(2)  Construction of the special public improvements as determined by the actual 

costs. 
(3)  Inspection, testing and permit fees. 
(4)  Engineering and design fees, including any staking required for preparation 

of plans and specifications. 
(5)  Incidental fees, expenses and charges, including but not limited to 

capitalized interest required to complete the improvements. 
(6)  Financing costs to Town, where applicable. 
 
“Developer” means the party that incurs the Costs and installs the special public 

improvements. 
 
“Development Agreement” means an agreement between one or more parties and 

the Town pursuant to A.R.S. § 9-500.05. 
 
“General public benefit” means that portion of the special public improvement that 

benefits the property owner in the same way or amount as the public at large. This is in 
contrast to a special benefit that is necessary for development of the property being 
assessed. 

 
“Public improvement” means any water line, reclaim water line, sewer line, storm 

sewer line and system, drainage facility, asphaltic and concrete paving, curb, gutter and 
sidewalks, street lights, traffic signals, landscaping, or any other improvement intended 
to be dedicated to the Town for public use, including the land upon which the public 
improvement is constructed. 

 
“Reimbursement amount” means the portion of the Costs that may be fixed, levied, 

and assessed by the Town, pursuant to A.R.S. § 9-500.05 and this chapter, against real 
property where the benefited party or its predecessors in interest did not construct or pay 
for any of the Costs of a special public improvements providing benefit to such property. 

 
“Reimbursement share” means a benefited party's share of the reimbursement 

amount based on one of the following: 
 
(1)  Costs apportioned by traffic volume generated as the result of the special 

public improvement; 
(2)  Costs apportioned per frontage foot of the special public improvement; 
(3)  Costs apportioned per acre of all properties that utilize a special public 

improvement; 
(4)  Costs apportioned by demand of the special public improvements; or 
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(5)  Costs apportioned based on the assessed valuation of all properties that 
receive a special benefit from the special public improvement. 

 
“Repayment agreement” means a Development Agreement between a Developer 

and the Town pursuant to A.R.S. § 9-500.05 that addresses the repayment of the 
reimbursement amount by the benefited parties. 

 
“Special public improvement” means any public improvement within a specified 

benefiting area that the Town Council has determined is eligible for repayment because 
the public improvement is either: 1)  in excess of those normal and customary public 
improvements necessary to develop and support the project for which they are being 
constructed; or 2) deemed necessary by the Town for the orderly development of public 
improvements in the Town. 
 

“Town” means Town of Paradise Valley, Arizona. 
 
5-10-2 Policy  
 
Sections 5-10-1 through 5-10-8 intend to provide for the completion and extension of 
special public improvements within developed areas and into undeveloped areas of the 
Town by encouraging the completion or extension of such special public improvements 
and providing for the reimbursement of the Costs other than those costs which are for 
general public benefit by the benefiting parties. 
 
5-10-3 Construction of special public improvements 
 
(a)  Before the Town will issue a permit to construct a special public improvement 
for which repayment of a reimbursement amount is being requested, or for which the 
Town Council determines to be necessary as a matter of convenience and for the orderly 
development of public improvements in the Town, the following requirements shall be 
met: 
 

(1)  A diagram describing all property which will be benefited by the special 
public improvement shall be provided to the Town Engineer or designee. 

(2)  The engineering plans and specifications required for the special public 
improvement shall be prepared by the Developer or the Town.  If 
prepared by the Developer, they must be approved by the Town Engineer 
or designee prior to beginning construction.   

 
(b)  The construction of a special public improvement shall be bid in accordance 
with the provisions pertaining to public works projects contained in A.R.S. title 34 and 
Town Code.  The construction portion of the Costs shall be determined prior to the 
commencement of construction and shall be approved by the Town.  In the event the 
approved construction portion of the Costs increase, the repayment agreement may be 
amended by the Town manager, provided the amount of the increase does not exceed 
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$50,000.00 individually or cumulatively with other previous amendments, and the 
increase has been approved by the Town Engineer.  Any request to increase the 
construction portion of the Costs in an amount exceeding $50,000.00 must be approved 
by Town Council. 
 
(c)  The Town will perform the review, approval of plans and inspections during the 
design and construction and shall, if applicable, charge the Developer for the plan 
review and inspections of the special public improvements. 
 
(d)  The ownership of all special public improvements upon completion, inspection, 
and acceptance by the Town shall be vested in the Town. 
 
5-10-4 Authorization of repayment agreements 
 
(a)  Upon development of any property within the Town, or outside of the Town 
limits that may be subsequently annexed into the Town, for which a special public 
improvement will be constructed, the Developer of the special public improvement may 
request the Town Manager or his/her designee on behalf of the Town to enter into a 
repayment agreement to collect a reimbursement amount from the benefited parties 
located within the Town or outside the Town limits that may be subsequently annexed 
into the Town. 
 
(b)  The Town Manager shall be authorized to enter into amendments to repayment 
agreements for the limited purposes set forth in Section 5-10-3.  
  
(c)  Repayment agreements shall be recorded in the office of the Maricopa County 
Recorder. 
 
5-10-5 Repayment agreements; terms; collections; and costs 
 
(a)  The repayment agreement shall designate the parcels, the benefited parties, the 
reimbursement amount and the reimbursement share.  The repayment agreement shall 
include a diagram of the benefited parties' parcels and the method for calculating 
reimbursement shares.   
 
(b)  The repayment agreement shall set forth the total of the reimbursement amount 
which shall not exceed approved Costs of the special public improvements, less 
Developer's share of the Costs. 
 
(c)  The repayment agreement shall become effective upon signature of all parties 
and recordation of the agreement.  The term of the repayment agreement shall be 
twenty years from the date the first reimbursement share is paid by a benefited party, or 
when the reimbursement amount has been repaid, whichever is earlier. 
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(d)  The Town shall have sole and exclusive control of connections to the special 
public improvement.  Connections to or use of the special public improvement may 
only be made upon issuance of a written permit from the Town.  It shall be unlawful to 
make a connection to or use a special public improvement without a permit.  A 
connection to a special public improvement made without a permit may be removed by 
the Town and the costs of removal may be assessed to the party making the connection. 
 
(e)  Prior to allowing a benefited party to connect to or use of a special public 
improvement, or at an earlier time as identified in the repayment agreement (e.g., prior 
to approving a final plat), Town shall verify that the benefited party has paid its 
reimbursement share to the Developer. 
 
(f)  The Developer shall administer the repayment agreement and collect the 
reimbursement amount from the benefited parties.  Developer shall also promptly 
notify the Town, in writing, each time a benefited party pays its reimbursement share. 
 
(g)  The Developer may assign the benefits arising out of a repayment agreement 
with the Town to a person or entity that has purchased some or all of Developer’s 
property.  An assignment shall not relieve the Developer from its duties and obligations 
under the repayment agreement unless the assignor executes a written acceptance of the 
rights and duties of Developer under the repayment agreement.  Any assignment shall 
require written approval of the Town. 
 
(h)  Those portions of special public improvements that are for the benefit of a 
Developer shall not be subject to repayment under the provisions of this chapter. 
 
 
5-10-6 Town Reimbursement 
 
(a)  When the Costs of a special public improvement are paid for by the Town, using 
general funds, special funds or any other funding source of the Town, the Town may 
require the benefited party to reimburse the Town such benefited party’s 
reimbursement share prior to (i) such benefited party connecting to or using the special 
public improvement, or (ii) prior to the Town Council approval of a rezoning, special 
use permit, major or intermediate amendment to a special use permit, or final plat 
within such benefited party’s property.  
  
(b)  It shall be unlawful for any benefited party to utilize or extend service from a 
special public improvement without first paying its reimbursement share and obtaining 
a permit issued by the Town Engineer. 
 
5-10-7 Notice of intention to approve special public improvements 
  
(a)  Upon the determination of the Town Engineer that the public health, safety, 
welfare and/or convenience requires the construction of a special public improvement, 



BUILDING AND CONSTRUCTION 

 
 

Effective 07/25/2020 – Ordinances 2020-07 & 2020-08 
5-61 

a map depicting the boundaries of the benefited parties' properties and indicating each 
benefited party's reimbursement share of the Costs shall be prepared by the Town 
Engineer and filed in the office of the Town Clerk.  The map for the special public 
improvement shall contain: 
 

(1)  A description of the special public improvement. 
(2)  A general description of the estimated Costs and the Reimbursement 

Amount. 
(3)  A description of the special public improvement project area and a map 

and list of the benefited properties. 
(4)  A determination of that a portion of the Costs shall be allocated to the 

general public benefit, if any. 
(5)  A preliminary estimate of the portion, if any, of the special public 

improvement which will be financed with general obligation bonds, 
development fees, special assessments, improvement district assessments 
or other public funding sources, and the portion which will be financed 
with repayments for special public improvements. 

 
(b)  Each benefited party shall receive notice in writing of the proposed 
reimbursement amount and such benefited party’s reimbursement share of the Costs for 
a special public improvement. 
 
(c)  The map described in 5-10-7(a)(3) shall be recorded with the Maricopa County 
Recorder. 
 
Sec. 5-10-8 Assessment districts, improvement districts; general obligation bond projects; 
cost apportionment 
 
(a)  Upon collection by the Town of a reimbursement share such funds shall be 
deposited with the finance department.  The funds shall be applied against the 
outstanding indebtedness for which bonds or assessments were issued. 
 
(b)  Reimbursements for special public improvements pursuant to Section 5-10-6 
may be used in combination with a general obligation bond issue, provided that the 
general obligation bond issue question submitted to the qualified electors indicates that 
such reimbursements may be required of benefited parties.  All amounts collected from 
such reimbursements shall be deposited in the general obligation bond fund from which 
the special public improvement project is financed. 
 
(c)  In the event the Town uses improvement district bonds, assessment district 
bonds, or general obligation bonds to fund the Costs of a special public improvement, 
an owner who has paid all or part of the debt service upon any such bonds shall have no 
claim to the reimbursement amounts repaid to the Town under this chapter. 
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6401 E Lincoln Dr

Paradise Valley, AZ  85253Town of Paradise Valley

Minutes - Draft

Planning Commission

6:00 PM Council ChambersTuesday, September 1, 2020

IN-PERSON ATTENDANCE AT PUBLIC MEETINGS HAS BEEN SUSPENDED UNTIL 

FURTHER NOTICE. WATCH LIVE STREAMED MEETINGS AT:

https://paradisevalleyaz.legistar.com/Calendar.aspx

1.  CALL TO ORDER

Chairman Wainwright called the meeting to order at 6:12 p.m., allowing 

time for Commissioner Lewis to access remotely. 

STAFF MEMBERS PRESENT

Town Attorney Andrew M. Miller (attended remotely)

Senior Planner George Burton

Planning Manager Paul Michaud

Town Engineer Paul Mood (attended remotely) 

2.  ROLL CALL

Commissioner Covington left the meeting shortly before the vote on the 

extension. 

Commissioner Lewis left the meeting shortly before the vote on the extension 

and returned remotely shortly after the vote on that item.

Commissioner Jonathan Wainwright

Commissioner Charles Covington

Commissioner Pamela Georgelos

Commissioner Daran Wastchak

Commissioner Orme Lewis

Commissioner Thomas G. Campbell

Commissioner James Rose

Present 7 - 

3.  EXECUTIVE SESSION

None

4.  CITIZEN REVIEW SESSION AND STUDY SESSION ITEMS

Page 1Town of Paradise Valley
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A. 20-327 Continued Discussion of a Major Special Use Permit Amendment 

(SUP-18-05) - 7101 E Lincoln Drive - Smoke Tree Resort

For disclosure purposes, Chairman Wainwright indicated that Commissioner 

Georgelos and himself met with the applicant prior to the meeting. 

Commissioner Rose spoke with the applicant over the phone last week. 

Commissioner Covington indicated he previously met with the applicant and 

one other Commissioner via Zoom. 

Commissioner Campbell stated that he teleconferenced with the applicant and 

two other Commissioners prior to the meeting. 

Commissioner Wastchak indicated that Commissioner Covington, Campbell, 

and himself met with the applicant at the same time. 

Commissioner Lewis indicated he also met with the applicant since the last 

meeting. 

Discussion was made on the schedule for special meetings on the item moving 

forward. 

Chairman Wainwright opened the meeting up for public comments on the 

extension request. No comments were offered. 

Commissioner Campbell expressed that he was in favor of the extension and 

preferred holding meetings on this item in the fall rather than the summer. 

Commissioner Covington commented that he was in favor of the extension 

request. 

Commissioner Georgelos agreed with Commissioners Campbell and 

Covington. She expressed concern that the special meeting schedule would be 

too tight.

Paul Gilbert, attorney for the applicant, stated that he felt the schedule allowed 

for enough time to get what they needed done. 

Taylor Robinson, property owner, suggested keeping the proposed applicant 

timeline to have Planning Commission recommendation by early November.  

He believed it allowed for sufficient time and that the Planning Commission 

could request more time if the deadline for review was set for December 15, 

2020 as suggested by the Planning Commission.  

Commissioner Campbell inquired if everyone was available for a meeting every 

Tuesday in October. He indicated that he would be available. 

Commissioner Wastchak indicated he would be available for all four meetings 

in October. He suggested that the Planning Commission go with the longer 

timeline so that if things went longer than expected they would not have to 
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request an extension again. 

Chairman Wainwright agreed with going with the longer timeline. 

Commissioner Lewis stated he did not have any conflicts with the proposed 

meetings in October, but expressed concern about when the Planning 

Commission would have in-person meetings for the public to attend. 

Commissioner Rose expressed that he would also be available for all four of the 

October meetings, but wondered if a week between meetings allowed the 

applicant enough time to address possible comments in-between. 

Paul Michaud explained that when meetings took place a week apart that it 

could be a challenge to get new information out to the Commission. 

Commissioner Campbell noted that they have done this in the past and pointed 

out that they could also stager topics more than one week apart to allow the 

applicant more time to address comments. 

No Reportable Action

5.  PUBLIC HEARINGS

None

6.  ACTION ITEMS

A. 20-328 Recommendation of a Statement of Direction (SOD) Extension for a Major 

Special Use Permit Amendment (SUP-18-05) - 7101 E Lincoln Drive - 

Smoke Tree Resort

A motion was made by Commissioner Campbell, seconded by Commissioner 

Georgelos, to recommend that the Town Council modify the Statement of 

Direction (SOD) to extend the Planning Commission hearing date for the Smoke 

Tree Resort application (SUP-18-05) from September 30, 2020 to December 15, 

2020.  The motion carried by the following vote:

Aye: Commissioner Wainwright, Commissioner Georgelos, Commissioner Wastchak, 

Commissioner Campbell and Commissioner Rose

5 - 

Absent: Commissioner Covington and Commissioner Lewis2 - 

7.  CONSENT AGENDA

A. 20-321 Approval of August 4, 2020 Planning Commission Minutes

A motion was made by Commissioner Campbell, seconded by Commissioner 

Lewis, to approve the minutes.  The motion carried by the following vote:

Aye: Commissioner Wainwright, Commissioner Georgelos, Commissioner Wastchak, 

Commissioner Lewis, Commissioner Campbell and Commissioner Rose

6 - 

Absent: Commissioner Covington1 - 
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B. 20-326 Approval of August 18, 2020 Planning Commission Minutes

A motion was made by Commissioner Campbell, seconded by Commissioner 

Lewis, to approve the minutes with an edit on page 7 that the eight feet of 

building would show over the oleander bushes west of the Lincoln Plaza Medical 

Center.  The motion carried by the following vote:

Aye: Commissioner Wainwright, Commissioner Georgelos, Commissioner Wastchak, 

Commissioner Lewis, Commissioner Campbell and Commissioner Rose

6 - 

Absent: Commissioner Covington1 - 

8.  STAFF REPORTS

None

9.  PUBLIC BODY REPORTS

None

10.  FUTURE AGENDA ITEMS

Mr. Michaud commented that there will be a public hearing for Smoke Tree at 

their next meeting. He noted there were several other items that could possibly 

come up during their October meetings, but they did not know for certain at this 

time. 

Mr. Michaud stated that the Planning Commission would need to talk about the 

building pad height at some point.  He recommended this be at the September 

15, 2020 meeting. 

Discussion was made on when they might begin to hold public meetings in 

person again. 

11.  ADJOURNMENT

A motion was made by Commissioner Wastchak at 6:58 p.m., seconded by 

Commissioner Lewis, to  The motion carried by the following vote:

Aye: Commissioner Wainwright, Commissioner Georgelos, Commissioner Wastchak, 

Commissioner Lewis, Commissioner Campbell and Commissioner Rose

6 - 

Absent: Commissioner Covington1 - 
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Paradise Valley Planning Commission

By: ____________________________

            Paul; Michaud, Secretary
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