
 
 

November 15, 2018      Paul Mood, P.E. 
Town Engineer 
Town of Paradise Valley 

Jeremy Knapp, AICP 
Community Development Director 
Town of Paradise Valley 
 
 
RE:   Lincoln Drive Median Access from Mockingbird Lane to the Eastern Town Limits 
 
The Smoke Tree Resort and Lincoln Medical Plaza have submitted applications for Major 
Special Use Permit Amendments.  Through the Statement of Direction Process (SOD) the 
Planning Commission and Staff were asked to look at the traffic and access related issues.  The 
traffic and access related items from the SODs are as follows: 
 
Smoke Tree Resort & Lincoln Medical SOD: 
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.  
 

• Number of access points in/out of the site  
• Coordination with Town improvements along Lincoln, i.e. the entry/exit and roadway 

medians  
• Deceleration turn lane for eastbound traffic entering the site  
• Full build-out of The Ritz-Carlton Resort Special Use Permit  
• Any cross-access easement(s) with the owners of the AJs to the east/Andaz to the 

south/Smoke Tree to the west. 
 
The Town recently completed 30% design plans for the CIP roadway improvement project for 
Lincoln Drive from Mockingbird Lane to the eastern Town limits.  Traffic data was not available 
from the Smoke Tree Resort or Lincoln Medical Plaza at the time the plans were developed.  The 
30% design plans called for a westbound left turn median break into the Applewood Pet Resort 
and a solid median from Quail Run Rd. to the eastern town limits.  This raised median provides 
for only right in/right out access to the SUP properties. 
 
CivTech was retained by the applicants to provide three potential access options as follows: 
 
Option 1*:  full median access for Smoke Tree Resort and Lincoln Medical Plaza 
Option 2*:  shared full median access for Smoke Tree Resort and Lincoln Medical Plaza 
Option 3*:  right in/right out only access for Smoke Tree Resort and Lincoln Medical Plaza 
 
*All access options include full median access for the Applewood Pet Resort at their western 
driveway. 
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Both applicants have expressed a desire to maintain full access (left in/left out) onto Lincoln 
Drive as their preferred access option.  Since CivTech is a subconsultant on the Town’s Lincoln 
Drive CIP project, Kimley-Horn was retained as a 3rd party to review the following: 
 

• Traffic volume calculations 
• Left turn lane geometry including storage length and minimum taper lengths 
• The need for exclusive right turn lanes 
• Review and comment on the three access options 

 
A copy of Kimley-Horn’s Lincoln Drive Median Access from Mockingbird Lane to the Eastern 
Town Limits 3rd Party Traffic Review Memorandum is attached.  Below are general comments 
from the memorandum as well as brief review of each access option: 
 

• Median access options were reviewed against The American Society of State Highway 
and Transportation Officials (AASHTO) and City of Scottsdale design standards.   

• A traffic volume of 13,870 vpd on Lincoln Drive was taken from the 2015 Ritz Carlton 
Traffic Impact Analysis. 

• Using the projected year 2025 peak hour volumes, the daily traffic volumes on Lincoln 
Drive are estimated to exceed 20,000 vpd. 

• Left turn lanes at Mockingbird Land and Quail Run Road are shown per the Five Star 
Development Agreement for the Ritz Carlton Resort. 

• A new traffic signal at Quail Run Road is shown per the Five Star Development 
Agreement for the Ritz Carlton Resort. 

• Field observations were conducted on October 30, 2018 during the AM and PM peak 
hours.  Eastbound traffic backed up in the inside lane and blocked both of the Lincoln 
Medical Plaza driveways and the Smoke Tree Resort eastern driveway on three occasions 
in the AM peak hour and five occasions in the PM peak hour. 

• Motorists left gaps when traffic backed up so that westbound traffic could turn into the 
AJ’s Shopping Complex.  Near miss collisions were observed by Kimley-Horn. 

• Lincoln Drive does not have sufficient width for U-turn movements. 
 

Applewood Resort Full Median Access 
• Full median access is shown at the Applewood Resort’s western driveway. 
• The western driveway is approximately 714’ east of Mockingbird Lane and 612’ west of 

Quail Run Rd. 
 
Staff Comments:  Staff recommends that the full median access be moved to the Applewood 
Pet Resort’s western driveway in order to maximize the distance from Mockingbird Lane and 
Quail Run Road.  This location will also be positioned for the future South Lincoln Drive 
Development Area access point if necessary.  No other median breaks are recommended between 
Mockingbird Lane and Quail Run Road. 
 
 
Option 1:  Full Median Access (left in/left out) 
Lincoln Medical Access 

• The eastern driveway is right in/right out only and is in its current location. 
• The western driveway has a median break for full access and is in its current location.  
• The western driveway minimum left turn taper length is 90’.  Only 43’-3” is provided. 
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• The western driveway minimum left turn storage requirement is 70’.  A storage length of 
70’ is provided and is adequate. 

• Driveway spacing is approximately 132’ and does not meet the minimum requirement of 
250’.  It should be noted that the Lincoln Medical Plaza only has approximately 200’ of 
frontage on Lincoln Drive. 
 

Smoke Tree Resort Access 
• The western driveway is right in/right out only and is in its current location. 
• The eastern driveway has a median break for full access and is moved to a new location 

approximately 183’ from the Lincoln Medical Plaza western driveway (approximately 
154 feet from the eastern property line).  

• The eastern driveway minimum left turn taper length is 90’.  Only 40’ is provided. 
• The eastern driveway minimum left turn storage requirement is 55’.  A storage length of 

75’ is provided and is adequate. 
• The driveway spacing does not meet the minimum requirements of 250’ from Quail Run 

Rd. or other adjacent driveways. 
 
Staff Comments:  Staff does not recommend full access for both properties as shown since 
driveway spacing is not met and left turn taper lengths do not meet the minimum standards 
necessary to safely transition vehicles from the Lincoln Drive through lane into the left turn 
lanes.  Kimley-Horn’s traffic observations also show that eastbound traffic will back up in front 
of the Lincoln Medical Plaza’s driveways. Lincoln Medical Plaza access should be restricted to 
right in/right out to mitigate potential collisions. 
 
 
Option 2:  Shared Full Median Access (left in/left out) 

• The Lincoln Medical Plaza eastern driveway is right in/right out only and is in its current 
location. 

• The Lincoln Medical Plaza western driveway has been removed. 
• The Smoke Tree Resort western driveway is right in/right out only and is approximately 

134’ east of Quail Run Rd.   
• The shared access driveway minimum left turn storage length on Lincoln Drive is 115’.  

Only 90’ is of storage is provided. 
 
Staff Comments:  Staff recommends that that left in/left out shared access can be provided so 
long as the minimum left turn storage length on Lincoln Drive is extended from 90’ to 115’.  The 
Smoke Tree Resort western driveway shall be removed since it cannot meet the minimum 
spacing requirement of 250’ from both Quail Run Rd. and the shared access driveway.  A 
dedicated right turn deceleration lane (minimum 100’ storage and 90’ taper) is also 
recommended for the shared access driveway.  Additionally, a non-vehicular access easement  
(NVAE) shall be placed along the eastern and southern property lines of the Lincoln Medical 
Plaza parcel to prevent future access from the AJs Shopping Complex and Andaz Resort. 
 
Option 3:  Right In/Right/Out Access 

• The Lincoln Medical Plaza eastern and western driveways are right in/right out only and 
in their current locations. 

• The Smoke Tree Resort western driveway is right in/right out only and is in its current 
location approximately 134’ east of Quail Run Rd.  
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• The Smoke Tree Resort eastern driveway is right in/right out only and is approximately 
66 ’ west of the Lincoln Medical Plaza western driveway (32 feet west of the property 
line).   

 
Staff Comments:  Staff recommends that right in/right out access can be provided so long the 
Smoke Tree Resort driveways and Lincoln Medical Plaza driveways are consolidated into one 
driveway for each property.  The driveways should be located to maximize spacing and each 
driveway shall have a dedicated right turn deceleration lane (minimum 100’ storage and 90’ 
taper).   The right in/right out turning movements are the safest turning movements but may 
result in motorists trying to make U-turns on Lincoln Drive that is not wide enough.   
 
 
Staff Recommendation:  Staff recommends Option 2 (shared full median access) with the 
modifications listed below.  This alternative will achieve full left in/left out access for the Smoke 
Tree Resort and Lincoln Medical Plaza, minimum driveway spacing, minimum left turn storage 
length and minimum taper length required per AASHTO and City of Scottsdale requirements.   
 
Option 2 (shared full median access) should be modified as follows: 

• Extend left turn storage length on Lincoln Dr. from 90’ to 115’. 
• Relocate the shared access driveway location as required to accommodate additional left 

turn storage. 
• Add dedicated right turn lane at shared access driveway (minimum 100’ storage and 90’ 

taper). 
• Eliminate western Smoke Tree Resort driveway. 
• Eliminate western Lincoln Medical Plaza driveway. 
• Provide shared access easement between the Smoke Tree Resort and Lincoln Medical 

Plaza. 
• Provide a non-vehicular access easement (NVAE) along the eastern and southern 

property lines of the Lincoln Medical Plaza parcel. 
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MEMORANDUM

To: Paul Mood, Town Engineer
Paradise Valley, Arizona

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

Date: November 9, 2018

Subject: Lincoln Drive, Mockingbird Lane to Town of Paradise Valley (TOPV) Jurisdiction
Median Breaks and Access
Third Party Traffic Review Comments

Dear Paul:

As requested by Town Staff, Kimley-Horn has conducted a third-party traffic review of the Lincoln Drive
Access Assessment Exhibits (Options 1 through 3) prepared by CivTech for Lincoln Drive, from
Mockingbird Lane to the TOPV jurisdictional boundary. We understand that raised medians are
proposed for installation as part of the TOPV capital improvements projects.  We also understand that
two developments (Smoke Tree Resort and Lincoln Medical Plaza) are also proposed within the
corridor.  The developments will generate additional traffic and would like to maintain full access to their
parcels from Lincoln Drive. The purpose is to review each of the Access Assessment Options, traffic
analysis, and data provided by CivTech.  Kimley-Horn’s (KH) evaluation and review consisted of the
following:

l Review of the traffic volume calculations prepared by CivTech, which is the basis for calculating
the storage length requirements

l Left turn lane geometric requirements1 including minimum storage length requirements and
minimum median opening taper rates

l Observation of existing traffic operations and safety during a typical weekday morning and
afternoon peak hour

l Review and comment on the Access Assessment Options exhibits prepared by CivTech

l Evaluate the need for exclusive right turn lanes based on the traffic volumes generated

1 Based on AASHTO, Geometric Design of Highways and Streets and Design Standards, 2011; and City of
Scottsdale, Design Standards & Policies Manual, 2018

Expires: 03/31/21

11/09/18
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TRAFFIC VOLUMES AND OPERATIONS REVIEW AND COMMENTS
Lincoln Drive is classified as a major arterial in the TOPV 2012 General Plan, has a 40-mph posted
speed limit between Mockingbird Lane and TOPV jurisdictional boundary, and 13,870 vpd, which was
provided in the 2015 daily traffic volumes collected as part of the Ritz Carlton Resort Traffic Impact
Analysis, prepared by CivTech, 2016.  Using the projected year 2025 peak hour volumes provided by
CivTech, the daily traffic volumes are estimated to exceed 20,000 vpd.

l Existing peak hour turning movement counts were collected at each of the intersections and
existing driveways within the corridor on Thursday May 31, 2018.

KH Comment 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.

Response to Comment 1: CivTech updated the traffic volumes to reflect a seasonal adjustment
(factored by 1.03).

l Trips were generated based on the Institute of Transportation Engineers (ITE) Trip Generation
Manual, 10th Edition to determine the number of vehicles entering and exiting the driveways of the
proposed developments.  A summary of the trip generation analysis by CivTech is provided in
Appendix 1.

KH Comment 2: Through coordination with TOPV staff we understand the Smoke Tree Resort
is proposed to develop 150 rooms and 30 residential units.  The trip generation analysis conducted
was based on 132 rooms and 20 residential units and is provided in Appendix 1. We recommend
the trip generation be updated to match the proposed development improvements.

Response to Comment 2: CivTech has updated the trip generation rates to reflect 150 rooms, 30
residential units, and 3500 square foot quality restaurant.  The revised trip generation and
calculations are provided in Appendix 2.

KH Comments 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).

Response to Comment 3: CivTech has updated the trip generation rates to reflect a blended rate
between LUC 310 and 330.  The trip generation calculation and approach were considered
acceptable.
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KH Comments 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).  The results of this process are presented
below and KH redlines provided in Appendix 1.

Resort hotel (LUC 330) AM peak hour between 7-9am

· The number of rooms is way out of range of the data extremes; the lowest number of
rooms in the manual is roughly 370 compared to the 132 that are proposed

· If you follow the equation, which happens to be a straight line and not a logarithmic
function, then 132 rooms will generate a very low number of trips

· The number of data points is equal to 6
· The R2 value is close to the required 0.75, so you could argue it either way
· The standard deviation is less than 55% of the average rate

Because the rooms are not within the data extremes and the R2 value is less than 0.75, we
recommend the weighted rates be used.  Using the rates as opposed to the equation results
in double the trips being generated in the AM peak hour.

Resort hotel PM peak hour between 4-6pm

· The number of rooms is just outside of the data extremes
· The number of data points is greater than 6
· The R2 value is well above the required 0.75
· The standard deviation is less than 55% of the average rate

Because the number of data points and the R2 value are high enough and the standard
deviation requirement is met, the use of the equation during the PM peak is appropriate.

Response to Comment 4: CivTech has updated the trip generation rates to reflect a blended rate
between LUC 310 and 330 as discussed in response to comment #3. The trip generation
calculations were also revised to reflect 150 rooms, 30 residential units, and 3500 square foot
quality restaurant.  The revised trip generation calculations and approach were considered
acceptable.  The revised trip generation calculations, based on 150 rooms, 30 residential units, and
3500 square foot quality restaurant, are provided in Appendix 2.

KH Comments 5:  A proposed growth of 1.125 was utilized through year 2025.  Please provide
background support on for the growth rate being utilized.

Response to Comment 5: CivTech developed future background volumes by comparing historic
counts from 2012 to 2014 on Scottsdale Road between Indian Bend and Lincoln Drive.

LEFT TURN LANE GEOMETRIC REQUIREMENTS

The physical geometry of the left turn is generally made up of storage length and deceleration length.
Each of the components as it relates to this project are described in more detail as follows:
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l Storage length is described as the queue length necessary to sufficiently store the estimated
number of left turning vehicles during a critical period. In this case, the critical period is the during
the peak hour.  This storage length should be long enough to avoid vehicles from spilling back or
stopping in the through lanes. If the storage length is not sufficient, there is a potential for rear end
collisions due to the spill back or stopping of vehicles in the through lanes.

Per American Association of State Highway and Transportation Officials (AASHTO), A Policy on
Geometric Design for Highways and Streets, 6th Edition, the storage length at unsignalized
intersections should be determined as follows:

“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 for additional support.

Based on this review, the storage length calculation2 is summarized as:

L or Q = (V * s * k) / N = (2.0 x V x 25) / 30

L or Q = Storage Length (ft)
V = Estimated left turn volume (vph) during the peak hour
N = Number of cycles per hour, which (Per AASHTO) is based on a two-minute period at
unsignalized intersections (N = 3600 (sec/hr) / 120 (sec/cycle) = 30 cycles/hr)
s = Average vehicle length, including space between vehicles assumed to be 25 feet
k = Factor of 2.0 is commonly used for major arterials to account for the longest expected queue

KH Comment 6: All storage lengths should be updated based on the revised traffic volumes
previously commented above.

Response to Comment 6: CivTech updated exhibits and calculations.  See KH Comments 9
through 13.

KH Comment 7: Calculation presented by CivTech uses 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 high opposing volumes on Lincoln Drive, we recommend that no less than a two-minute period
be utilized. For this reason, all 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.

2 Per Transportation Research Board (TRB), Access Management Manual, Second Edition, Section 16-1.
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Response to Comment 7: CivTech updated calculations.  See KH Comments 9 through 13.

l Deceleration Length is described as the maneuver distance to decelerate from the through lane
into the turn bay (opening taper) plus the distance necessary to complete a stop.  Per AASHTO
Table 9-22, 275 feet of deceleration is necessary for a 40-mph speed.  Where constraints, such as
closely spaced driveways or adjacent intersections exist, deceleration by drivers can be
accomplished before entering the left turn bay as part of the opening taper length.  In this case, the
opening taper is being utilized for deceleration as well as the transition from through lane to the left
turn lane.

The opening taper length is also a function of speed as well as the rate at which vehicles traverse
from the through lane to the left turn lane.  Per AASHTO, an 8:1 rate for design speeds up to 30
MPH and 15:1 rate for design speeds up to 50 MPH or greater.  In short, when a vehicle moves
one (1) foot laterally, the same vehicle will need 8 feet (for 30 mph) or 15 feet (for 50 mph) to travel
longitudinally. Example calculations include:

Traverse Distance from Through Lane to Left Turn Lane = 12 foot
Taper Length (30 mph) = 8 x 12 = 96 feet
Taper Length (50 mph) = 15 x 12 = 180 feet.

It should be noted that AASHTO also suggests that shorter tapers can be utilized in urban
conditions when peak periods result in slower speeds.  In this case and recognizing that the Town
of Paradise Valley may follow the City of Scottsdale Standards, Kimley-Horn defaulted to the City
of Scottsdale’s, Design Standards & Policies Manual, 2018 and Standard Detail 2225 shown on
the next page.  Per the detail, a minimum taper of 90 feet should be provided for a 40 to 50 mph
roadway.
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KH Comment 8: Posted speed limit of Lincoln Drive within the project limits is 40 MPH. We
recommend that at a minimum an opening taper length of 90 feet be provided at all left turn bays
to allow for the deceleration and safe transition of vehicles from the through lane into the left turn
lane.

OBSERVATION OF TRAFFIC OPERATIONS AND SAFETY
Kimley-Horn conducted a field observation on Tuesday, October 30th during the morning (from 7:30 to
8:30 am) and afternoon (from 4:30pm to 5:45 pm) peak hours.  The following was observed:

· Eastbound traffic on Lincoln Drive at Scottsdale Road, queued (stacked) to just west of the existing
Smoke Tree Resort eastern most driveway during both the AM and PM peak hours.  Lincoln
Medical Plaza as well as the eastern most driveway to Smoke Tree Resort was blocked during
these queueing events.  Three of these events were observed during the AM peak hour and five
were observed during the PM peak hour.

· During the afternoon peak, the side friction associated with vehicles turning in/out of the existing
driveways (AJ’s Shopping Center, Lincoln Apartments, and Spectrum Office), between Scottsdale
Road and Smoke Tree Resort eastern driveway, contributed to the stacking of the eastbound
vehicle queuing length.

· The queueing occurred in the inner most eastbound lane leaving the outer lane free for vehicles to
drive to the Lincoln Drive and Scottsdale Road intersection.

· Eastbound traffic provided gaps for left turning vehicles destined for the commercial parcels (AJ
Shopping Center) on the south side of Lincoln Drive.  However, near misses or potential collisions
between eastbound vehicles on Lincoln Drive traveling in the outer eastbound lane and left turning
vehicles were observed.

ACCESS ASSESSMENT OPTION EXHIBITS
Kimley-Horn reviewed the Access Assessment Options, prepared by CivTech, considering the
comments listed above.  The exhibits as well as Kimley-Horn comments are provided in Appendix 3.
A summary of the comments are as follows:

KH Comment 9: This comment applies to all CivTech exhibits prepared.  Traffic volumes were
not available for the driveways between Mockingbird Lane and Quail Run.  In the absence of these
volumes, AASHTO A Policy on Geometric Design of Highways and Street (2011), TRB Access Control
Manual (2nd Edition), City of Scottsdale Design Standards & Policy Manual (2018), and engineering
judgement was utilized to comment and make recommendations for full median break
recommendations on Lincoln Drive between Mockingbird Lane and Quail Run.

· Lincoln Drive functional classification is Major Arterial, per TOPV 2012 General Plan
· Posted Speed Limit = 40 MPH
· Westbound 95% queue length at Mockingbird Lane (301 feet) per CivTech Synchro Results
· Eastbound 95% queue lengths at Quail Run (322 feet) per CivTech Synchro Results
· Per AASHTO (page 9-182), “Ideally driveways should be placed upstream and downstream

outside the functional area of an intersection or the influence area of adjacent driveways.”  Per
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AASHTO, the influence area includes the impact length or distance back from the driveway
that cars begin to be affected, the perception-reaction distance, and the car length.

· Per TRB Access Control Manual (Exhibit 14-12), the Ideal Downstream Functional Distance
Based on Decision Sight Distance to Stop is 690 feet for 40 MPH urban condition.

· Per City of Scottsdale, Design Standards and Policy Manual, Section 5, on minor arterials, full
median breaks should be no closer than 1/8-mile intervals with preferable 1/4 mile spacing.

· Through discussion with Town staff, we understand the southwest quadrant of Quail Run and
Lincoln Drive will be redeveloped in the future.  Access to this future development is expected
to be located on Lincoln Drive west of Quail Run.  While a traffic study has not been completed,
additional traffic is expected to be generated.  The need to accommodate this storage should
be factored into the location of median break and full access Lincoln Drive between
Mockingbird Lane and Quail Run.

· The existing spacing between Mockingbird Lane to Quail Run (centerline to centerline) is
approximately 1325 feet (+/-).

Based on the bullet points above, we recommend that the full access median break distance on Lincoln
Drive between Mockingbird Lane and Quail Run be maximized at 660-foot spacing between the
intersections.  Currently, Applewood Pet Resort western most access is positioned approximately 714
feet east of Mockingbird Lane and approximately 612 feet west of Quail Run (centerline to centerline)
and provides the most desirable location for a full access median break.

Access Assessment Option #1 (Individual Full Access) Exhibit
KH Comment 10: Storage length at Spectrum Office Driveway/AJ Driveway calculation ((29 vph
x 25 feet x2)/30) is 48 feet. Per AASHTO, the minimum storage length is 50 feet.  Exhibit illustrates a
minimum of 50 foot being provided.  This is considered acceptable.

KH Comment 11: As shown in Option #1 exhibit, access improvements include closure of the
existing eastern access on Smoke Tree Resort, a new Smoke Tree Resort access approximately 183
feet west of Lincoln Medical Plaza access, and the existing Smoke Tree Resort western access to
remain as right in/right out.  The proposed improvements result in the following spacing (centerline to
centerline) of driveways:

· Approximately 134 feet from Quail Run to Smoke Tree Resort western right in/right out driveway;
· Approximately 183-feet from Smoke Tree Resort western right in/right out to the proposed Smoke

Tree Resort full access median break;
· Approximately 183-feet from the proposed Smoke Tree Resort full access median break to the

proposed Lincoln Medical Plaza full access median break; and
· Approximately 132 feet from the proposed Lincoln Medical Plaza full access median break to the

eastern Lincoln Medical Plaza right in/right out access.

Per City of Scottsdale Design Standards & Policy Manual (2018), the minimum driveway spacing is
presented in the Figure on the following page. It should be noted that a major arterial in the City of
Scottsdale is configurated as a six-lane divided roadway.  Lincoln Drive is a four-lane divided roadway,
so a minor arterial classification was utilized to determine the minimum spacing required (250 feet) on
Lincoln Drive.
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Based on the results, Kimley-Horn recommends the western Smoke Tree Resort driveway be closed
to achieve the minimum spacing from Quail Run.

KH Comment 12: The storage length shown in Option #1 exhibit for Lincoln Medical Plaza is 70
feet.  Per AASHTO calculations, storage length should be no less than 70 feet to adequately store the
estimated number of vehicles generated by Lincoln Medical Plaza.  This is considered acceptable.  The
storage length for the Smoke Tree Resort eastern driveway is 75 feet.  Per AASHTO calculations,
storage length should be no less than 55 feet to adequately store the estimated number of vehicles
generated by the Smoke Tree Resort.  This is considered acceptable.

KH Comment 13: As shown in Option 1 exhibit prepared by CivTech, opening bay tapers are 40
feet at Smoke Tree Resort and 43-3” feet at Lincoln Medical Plaza.  KH recommends that no less than
a 90-foot opening taper be utilized to safely traverse traffic from the through lane to the left turn lane on
Lincoln Drive, per the criteria and discussion on Page 4, 5, and 6 of this document.  Kimley-Horn
recommends the median be extended and access points to Lincoln Medical Plaza be restricted to right
in/right out only movements for two reasons:

a) A minimum spacing of 290 feet (centerline to centerline), from Spectrum Office Driveway to
Lincoln Medical Plaza driveway, is necessary to adequately store the estimated vehicles
without spilling back into the Lincoln Drive through lanes as well as safely transition vehicles
from the through lane to left turn lane.  Currently the spacing (centerline to centerline) is
approximately 220 feet (+/-) and is less than adequate.  Calculations are summarized as
follows:
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· Peak Hour Left Turn Volume at Lincoln
Medical Plaza = 42 vph

· Lincoln Medical Plaza Storage Length = 2 x
25 x 42 / 30 = 70 feet

· Opening Taper Length = 90 feet (see KH
Comment #8)

· Spectrum Office Storage Length = 50 feet
(minimum per AASHTO)

· Distance (Spectrum centerline to median
nose) = 40-foot (see COS Figure 5-3.28)

· Distance (Lincoln Medical Plaza centerline
to median nose) = 40-foot (see COS Figure
5-3.28)

· Total length (centerline to centerline) = 290 feet

b) The observed queueing during the peak hours coupled with the near misses observed between
the left turning vehicles (discussed on page 6 of this document) further support restricting
Lincoln Medical Plaza access points to right in/right out to mitigate potential collisions between
left turning vehicles into/out of Lincoln Medical Plaza and eastbound Lincoln Drive traffic.

Access Assessment Option #2 (Shared Full Access) Exhibit

KH Comment 14: As shown in Option #2 exhibit, access improvements include closure of the
western Lincoln Medical Plaza access, a new shared access for the Smoke Tree Resort / Lincoln
Medical Plaza approximately 55 feet from the shared Smoke Tree Resort / Lincoln Medical Plaza parcel
line, and right in/right out to all other access points between Quail Run and TOPV jurisdictional
boundary line.  The proposed improvements in this option result in the following spacing (centerline to
centerline) of driveways:

· Approximately 134 feet from Quail Run to Smoke Tree Resort western right in/right out driveway;
· Approximately 284-feet from Smoke Tree Resort western right in/right out to the proposed shared

Smoke Tree Resort/Lincoln Medical Plaza full access median break;
· Approximately 221-feet from the proposed shared Smoke Tree Resort/Lincoln Medical Plaza full

access median break to eastern Lincoln Medical Plaza right in/right out access.

Per City of Scottsdale Design Standards & Policy Manual (2018), the minimum driveway spacing is
presented the minimum spacing required (250 feet) on Lincoln Drive.  Kimley-Horn recommends the
western Smoke Tree Resort driveway be closed to achieve the minimum spacing from Quail Run.

KH Comment 15: As shown in Option 2 exhibit prepared by CivTech, opening bay taper to the
shared Smoke Tree Resort and Lincoln Medical Plaza is 90 feet.  This is considered adequate.

KH Comment 16: The storage length shown in Option #2 exhibit for the shared Smoke Tree
Resort/Lincoln Medical Plaza access is proposed at 90 feet.  Per AASHTO calculations, storage length
should be no less than 115 feet to adequately store the estimated number of vehicles generated by
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Smoke Tree Resort and Lincoln Medical Plaza.  For this option, the shared access should move a
minimum of 25 feet west of the location shown in the CivTech exhibit to accommodate the minimum
storage length necessary to adequately store the estimated left turn volumes without spilling back into
Lincoln Drive through lanes.  This would result in placing the shared driveway a minimum of 80 feet
from the Smoke Tree resort/Lincoln Medical Plaza parcel line.

It should also be noted that moving the driveway west will further improve the spacing between the
shared Smoke Tree Resort/Lincoln Medical Plaza driveway and the Lincoln Medical Plaza eastern right
in/right out driveway.

Access Assessment Option #3 (Full Median - Right In / Right Out Only) Exhibit

KH Comment 17: As shown in Option #3 exhibit, all existing driveways between Quail Run and
eastern Lincoln Medical Plaza access points, will remain and be restricted to right in/right out only.  This
results in the following spacing (centerline to centerline) between the existing driveways:

· Approximately 134 feet from Quail Run to Smoke Tree Resort western right in/right out driveway;
· Approximately 308-feet from Smoke Tree Resort western right in/right out to the existing eastern

Smoke Tree Resort driveway;
· Approximately 67-feet from the eastern Smoke Tree Resort Driveway to the western Lincoln

Medical Plaza driveway; and
· Approximately 132-feet from the western Lincoln Medical Plaza driveway to the eastern Lincoln

Medical Plaza driveway.

Per City of Scottsdale Design Standards & Policy Manual (2018), the minimum driveway spacing is
presented the minimum spacing required (250 feet) on Lincoln Drive.  Kimley-Horn recommends the
western Smoke Tree Resort driveway be closed to achieve the minimum spacing from Quail Run.  We
further recommend that with the improvements to both Smoke Tree Resort and Lincoln Medical Plaza
that the driveways be improved to achieve the minimum spacing.

KH Comment 18: This option does provide the safest option by removing the conflict points that
would occur with left in/left out maneuvers. It should be noted that Lincoln Drive does not provide
enough pavement width necessary to safely make U-turn maneuvers.  Providing an access point that
is located to safely transition and adequately store the estimated left turn volumes will reduce the need
for U-turn maneuvers.  Allowing shared access between the Smoke Tree Resort and Lincoln Medical
Plaza parcels would remove the need for any U-turn maneuvers.  For this option, should it be
determined that shared access will not be provided, Kimley-Horn recommends U-turns be restricted.

EXCLUSIVE RIGHT TURN EVALUATION
Kimley-Horn evaluated the need for exclusive right turn lanes based on the City of Scottsdale, Design
Standards & Policy Manual, 2018, per Section 5-3.206 Deceleration Lanes.  Per Section 5-3.206 (p
325), the criteria to determine the need for exclusive right turn deceleration lanes is provided below:

A. At least 5,000 vpd are expected to use the street;
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Daily traffic volumes collected in 2015 indicate 13,870 vpd travel on Lincoln Drive within the
project limits.  This criterion is met is only expected to increase overtime as the developments
in this area are built out.

B. The 85th percentile traffic speed on the street is at least 35 mph;

Posted speed limit on Lincoln Drive within the project limits is 40 mph.  This criterion is met.

C. At least 30 vehicles will make right turns into the driveway during a 1-hour period.

· All the driveways, shown in Access Assessment Option 1 exhibit, are estimated to generate
less than 30 vehicles.  For Option 1 this criterion is not met.

· The proposed shared Smoke Tree Resort / Lincoln Medical Plaza access, shown in Access
Assessment Option 2 exhibit, is estimated to generate less than 30 vehicles during the
peak hour.  For Option 2, this criterial is met is not met.  However, with the recommended
removal of the Smoke Tree Resort western driveway, the estimated right turn volumes
would increase to 24 vehicles during the AM peak hour at the single access point to Smoke
Tree Resort. In this case, we recommend a right turn deceleration lane (minimum 100-foot
storage with 90-foot taper) be installed at the shared Smoke Tree Resort / Lincoln Medical
Plaza access.

· Review of Access Assessment Option 3 exhibit is summarized as:

o The western access to Lincoln Medical Plaza is estimated to generate more than 30
vehicles during the AM peak hour. The eastern access to Lincoln Medical Plaza falls
short by 4 vehicles from meeting this criterion.  This criterion is met at the Lincoln
Medical Plaza western driveway.  However, Kimley-Horn recommends a right turn
deceleration lane (100-foot storage and 90-foot taper) be installed at both locations. It
should be noted that the western Lincoln Medical Plaza driveway shown in the exhibit
does not have enough frontage along their parcel and would impact the Smoke Tree
Resort parcel to install the recommended right turn deceleration lane.   Consolidation
of the west and eastern Lincoln Medical Plaza driveways into one driveway would
improve the driveway spacing.

o The western driveway to Smoke Tree Resort is estimated to generate 30 vehicles
during the PM peak hour.  This criterion is met at the Smoke Tree Resort western
driveway western driveway.   However, as discussed in KH Comment #17, the spacing
between Quail Run and Smoke Tree Resort western driveway is not available and
should be considered for closure to improve spacing.  It is recommended that the two
Smoke Tree Resort driveways be consolidated to achieve the minimum driveway
spacing between Quail Run on the west and Lincoln Medical Plaza on the east.  With
the consolidation of the two driveways, the estimated right turn volumes would increase
to 42 vehicles during the AM peak hour and 50 vehicles during the PM peak hour.  We
recommend that right turn deceleration lane (100-foot storage and 90-taper) be
installed.  In this option, placing the consolidated access point a minimum of 250 east
of Quail Run would also achieve approximately 270 feet separation from the Lincoln
Medical Plaza western access point.
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APPENDIX 1
CivTech Trip Generation Calculation

Kimley-Horn Trip Generation Review and Redlines
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APPENDIX 2
CivTech Revised Trip Generation Calculations
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APPENDIX 3
Kimley-Horn Comments on

CivTech Access Assessment Option 1 through 3



9(
10
)

7(
13
)

27
(3
2)

11
(2
0)

10
(1
7) 6(
8)

42
(2
1)

7(
32
)

6(
28
)

9(
4)

13
(7
)

5(
21
)

3(
4)

2(
4)

Q
ua
il 
Ru

n 
ac
ce
ss
 to

 
Sm

ok
e 
Tr
ee66(93)

0(0)
26(14)

12
(2
5)

90
5(
98
3)

4(
2)

11
5(
85
)

10
79
(9
40
)

5(
3)

1(2)
0(0)
9(3)

14(38)
0(0)
6(8)

12
(1
0)

89
2(
93
4)

20
(7
)

29
(8
)

10
87
(1
02
1)

38
(4
6)

57(74)
0(3)

32(53)

AA
SH

TO
 =
 5
0’

AA
SH

TO
 =
 7
0’

AA
SH

TO
 =
 5
0’

AA
SH

TO
 =
 5
0’

Le
ge
nd

xx
(x
x)
 –
AM

(P
M
) P

ea
k 
Ho

ur
 V
ol
um

es
 

253(169)
96(52)
86(70)

48
(7
1)

97
2(
10
25
)

25
(2
7)

24
2(
26
6)

10
56
(9
59
)

32
(3
1)

6(8)
37(67)
25(22)

ܣܣ
ܪܵ

ܱܶ
	ܳ
	݈݁
݊݃
݄ݐ

ൌ
2∗

݁ݒ
݄݅
݈ܿ݁

ݏ
݋݄
ݎݑ

30
ݕܿ
݈ܿ݁

ݏ
݋݄
ݎݑ

∗ܽ
݁ݒ
ܽݎ
݃݁
݁ݒ	

݄݅
݈ܿ݁

	݈݁
݊݃
݄ݐ

Ea
st
 D
riv

ew
ay90

 fo
ot 

mi
nim

um
 ta

pe
r is

 re
co

mm
en

de
d t

o f
or

 th
e d

ec
ele

ra
tio

n
an

d s
afe

 tr
an

sit
ion

 of
 ve

hic
les

 fr
om

 th
e t

hr
ou

gh
 la

ne
 to

 th
e l

eft
tur

n l
an

e.

13
1'-

7"
18

3'-
1"

18
2'-

8"
13

3'-
3"

Ide
al 

an
d r

ec
om

me
nd

ed
 lo

ca
tio

n f
or

 fu
ll a

cc
es

s
me

dia
n b

re
ak

 be
tw

ee
n M

oc
kin

gb
ird

 La
ne

 an
d Q

ua
il

Ru
n. 

 T
his

 lo
ca

tio
n w

ill 
all

ow
 fo

r w
es

tbo
un

d q
ue

uin
g

at 
Mo

ck
ing

bir
d L

an
e a

nd
 ea

stb
ou

nd
 qu

eu
ing

 at
Qu

ail
 R

un
 w

ith
ou

t b
loc

kin
g t

he
 dr

ive
wa

y. 
 W

ill 
als

o
ac

co
mm

od
ate

 th
e s

pa
cin

g n
ec

es
sa

ry 
for

 fu
tur

e l
eft

tur
n s

tor
ag

e a
nd

 ta
pe

r.

Spectrum Office
Lincoln Apartments
Driveway

21
9'-

1"
15

3'-
11

"

AA
SH

TO
 =

 55
'



66(93)
0(0)
26(14)

12
(2
5)

90
5(
98
3)

4(
2)

11
5(
85
)

10
79
(9
40
)

5(
3)

1(2)
0(0)
9(3)

14(38)
0(0)
6(8)

12
(1
0)

89
2(
93
4)

20
(7
)

29
(8
)

10
87
(1
02
1)

38
(4
6)

57(74)
0(3)

32(53)

253(169)
96(52)
86(70)

48
(7
1)

97
2(
10
25
)

25
(2
7)

24
2(
26
6)

10
56
(9
59
)

32
(3
1)

6(8)
37(67)
25(22)

ܣܣ
ܪܵ

ܱܶ
	ܳ
	݈݁
݊݃
݄ݐ

ൌ
2∗

݁ݒ
݄݅
݈ܿ݁

ݏ
݋݄
ݎݑ

30
ݕܿ
݈ܿ݁

ݏ
݋݄
ݎݑ

∗ܽ
݁ݒ
ܽݎ
݃݁
݁ݒ	

݄݅
݈ܿ݁

	݈݁
݊݃
݄ݐ

Le
ge
nd

xx
(x
x)
 –
AM

(P
M
) P

ea
k 
Ho

ur
 V
ol
um

es
 

16
(4
6)

15
(1
2)

18
(5
2)

69
(5
3)

3(
4)

2(
4)

Q
ua
il 
Ru

n 
ac
ce
ss
 to

 
Sm

ok
e 
Tr
ee

AA
SH

TO
 =
 5
0’

AA
SH

TO
 =
 1
15
’

AA
SH

TO
 =
 5
0’

9(
10
)

7(
13
)

13
(7
)

5(
21
)

13
3'-

7"
28

3'-
9"

Spectrum Office
Lincoln Apartments
Driveway

54
'-5

"

22
0'-

10
"

Ide
al 

an
d r

ec
om

me
nd

ed
 lo

ca
tio

n f
or

 fu
ll a

cc
es

s
me

dia
n b

re
ak

 be
tw

ee
n M

oc
kin

gb
ird

 La
ne

 an
d Q

ua
il

Ru
n. 

 T
his

 lo
ca

tio
n w

ill 
all

ow
 fo

r w
es

tbo
un

d q
ue

uin
g

at 
Mo

ck
ing

bir
d L

an
e a

nd
 ea

stb
ou

nd
 qu

eu
ing

 at
Qu

ail
 R

un
 w

ith
ou

t b
loc

kin
g t

he
 dr

ive
wa

y. 
 W

ill 
als

o
ac

co
mm

od
ate

 th
e s

pa
cin

g n
ec

es
sa

ry 
for

 fu
tur

e l
eft

tur
n s

tor
ag

e a
nd

 ta
pe

r.

Re
co

mm
en

d r
em

ov
al

of 
thi

s d
riv

ew
ay

.

Pe
r A

AS
HT

O 
ca

lcu
lat

ion
s, 

the
 m

ini
mu

m 
sto

ra
ge

 le
ng

th 
re

qu
ire

d
is 

11
5 f

ee
t. T

he
 st

or
ag

e l
en

gth
 pr

es
en

ted
 w

ill 
no

t a
de

qu
ate

ly
sto

re
 th

e e
sti

ma
ted

 nu
mb

er
 of

 ve
hic

les
.  M

ov
e t

his
 dr

ive
wa

y a
mi

n. 
25

 fe
et 

we
st 

to 
ac

hie
ve

 th
e m

ini
mu

m 
sto

ra
ge

 le
ng

th.



66(93)
0(0)
26(14)

12
(2
5)

90
5(
98
3)

73
(5
5)
*

11
5(
85
)

10
79
(9
40
)

5(
3)

1(2)
0(0)
9(3)

14(38)
0(0)
6(8)

12
(1
0)

89
2(
93
4)

20
(7
)

*4
5(
53

)
10
87
(1
02
1)

38
(4
6)

57(74)
0(3)

32(53)

3(
4)

2(
4)

Q
ua
il 
Ru

n 
ac
ce
ss
 to

 
Sm

ok
e 
Tr
ee

38
(1
9)

8(
37

)

26
(1
3)

11
(2
0)

25
(3
0)

17
(3
0)

17
(2
0)

AA
SH

TO
 =
 5
0’

10
(4
4)

AA
SH

TO
 =
 5
0’

253(169)
96(52)
86(70)

48
(7
1)

97
2(
10
25
)

25
(2
7)

24
2(
26
6)

10
56
(9
59
)

32
(3
1)

6(8)
37(67)
25(22)

ܣܣ
ܪܵ

ܱܶ
	ܳ
	݈݁
݊݃
݄ݐ

ൌ
2∗

݁ݒ
݄݅
݈ܿ݁

ݏ
݋݄
ݎݑ

30
ݕܿ
݈ܿ݁

ݏ
݋݄
ݎݑ

∗ܽ
݁ݒ
ܽݎ
݃݁
݁ݒ	

݄݅
݈ܿ݁

	݈݁
݊݃
݄ݐ

Le
ge
nd

xx
(x
x)
 –
AM

(P
M
) P

ea
k 
Ho

ur
 V
ol
um

es
 

*N
ot
e:
 1
6(
45
) a

re
 

tr
ip
s f
ro
m
 L
M
C 

tu
rn
in
g 
to
 h
ea
d 
w
es
t

*N
ot
e:
 6
9(
53
) a

re
 

tr
ip
s f
ro
m
 L
M
C 

tu
rn
in
g 
to
 h
ea
d 
ea
st

Ide
al 

an
d r

ec
om

me
nd

ed
 lo

ca
tio

n f
or

 fu
ll a

cc
es

s
me

dia
n b

re
ak

 be
tw

ee
n M

oc
kin

gb
ird

 La
ne

 an
d Q

ua
il

Ru
n. 

 T
his

 lo
ca

tio
n w

ill 
all

ow
 fo

r w
es

tbo
un

d q
ue

uin
g

at 
Mo

ck
ing

bir
d L

an
e a

nd
 ea

stb
ou

nd
 qu

eu
ing

 at
Qu

ail
 R

un
 w

ith
ou

t b
loc

kin
g t

he
 dr

ive
wa

y. 
 W

ill 
als

o
ac

co
mm

od
ate

 th
e s

pa
cin

g n
ec

es
sa

ry 
for

 fu
tur

e l
eft

tur
n s

tor
ag

e a
nd

 ta
pe

r.

13
3'-

7"
30

7'-
10

"
66

'-5
"

13
1'-

8"

Re
co

mm
en

d d
riv

ew
ay

 be
 m

ov
ed

 w
es

t to
 in

cre
as

e t
he

sp
ac

ing
 fr

om
 Li

nc
oln

 M
ed

ica
l P

laz
a w

es
ter

n d
riv

ew
ay

.  W
e

fur
the

r r
ec

om
me

nd
 th

at 
the

 w
es

ter
n d

riv
ew

ay
 be

 re
mo

ve
d t

o
inc

re
as

e t
he

 sp
ac

ing
 fr

om
 Q

ua
il R

un
.

31
'-1

1"




