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1.0 INTRODUCTION 
The purpose of this study is to improve traffic operations on State Routes 87 and 260 through the 
Town of Payson, Arizona, particularly during summer holiday periods.  The Payson area is 
commonly subject to extremely high traffic volume on summer weekends, related in part to 
recreational traffic from the Phoenix metropolitan area.  High traffic volume leads to long travel 
times and extended queues, which severely impact the ease and reliability of local trips. 
 
The study’s purpose also includes developing and evaluating improved traffic signal timing and 
evaluating traffic signal interconnectivity and coordination in the Payson area. 
 
The study included the following tasks: 

• Construction of models of the study area using Synchro software, which allows effective 
modeling of changes to the network’s signal timing. 

• Construction of models of the study area using VISSIM micro-simulation software, which 
allows effective evaluation of many types of traffic alternatives, including changes to lane 
geometry, signal operations, and other features. 

• Identification of signal timing improvements that could be implemented. 
• Identification of projects that could be implemented to improve traffic capacity in the 

network. 
• Detailed analysis of a roundabout at the intersection of SR 87 and SR 260, including 

preparation of a footprint-level concept plan that incorporates a preferred lane configuration. 

1.1 Study Area 
The study area covers approximately milepost 250.9 to 253.3 on SR 87 and milepost 251.8 to 253.6 
on SR 260.  All the traffic signals on the state highways within these limits are included in the study 
area, as shown in Figure 1.  The following traffic signals are included in the study: 

• SR 87 and SR 260/Longhorn Road 
• SR 87 and Forest Drive 
• SR 87 and Malibu Drive/Rumsey Drive 
• SR 87 and Bonita Street 
• SR 87 and Main Street 
• SR 87 and BIA 101 (Casino) 
• SR 260 and Payson Village Shopping Center 
• SR 260 and Manzanita Drive/Granite Dells Road 
• SR 260 and Tyler Parkway 

1.2 Coordination 
A technical advisory committee (TAC) was established to review and oversee the study.  The TAC 
consisted of members of ADOT, the Town of Payson, and Lee Engineering staff.  Following is a 
summary of TAC meetings held; minutes from each meeting are provided in Appendix A. 

• February 19, 2019:  Kickoff meeting, Payson 
• July 9, 2019:  Progress meeting, Payson 
• August 13, 2019, Progress Meeting, Payson 
• February 13, 2020:  Progress Meeting, Payson 
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Figure 1:  Study Area 

 

2.0 DATA 
Several sources of data were used for the study, including the following: 
 

• Traffic Counts.  Independent of the current study, ADOT collected turning movement count 
data at the study intersections over Labor Day weekend in 2017:  August 31 through 
September 4. 
 

• ARID Travel Time.  Lee Engineering collected travel time data in the study area using 
Anonymous Re-identification (ARID) devices over Memorial Day weekend in 2019.  Travel 
time data was collected on a holiday weekend in order to calibrate the VISSIM traffic 
simulation models.  ARID devices detect the unique signatures of mobile electronic 
equipment, such as cellular telephones, when they pass by.  Lee Engineering deployed six 
ARID devices throughout the network.  When the same mobile equipment is detected at 
multiple sites, a travel time can be determined for that equipment.  The ARID devices were 
able to collect many thousands of travel time pairs during the weekend, leading to a very 
good diurnal depiction of travel patterns. 
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However, it was determined that traffic patterns over Memorial Day 2019 were very 
different than conditions over Labor Day 2017, when traffic volumes were collected.  In 
particular, anecdotal observations indicate that traffic volume was much lighter during the 
2019 data collection period than in the 2017 data collection.  It is hypothesized that 
unusually cool temperatures in the Phoenix area that weekend discouraged a considerable 
amount of traffic from traveling through Payson. 
 

• INRIX Travel Time.  In order to provide an additional travel time data source, ADOT 
provided travel time data from INRIX.  INRIX uses Global-positioning System (GPS) data 
from travelers to generate travel time profiles for specific corridors.  Historical travel time 
data is also available.  As such, ADOT provided travel time data from INRIX that 
corresponded to the same weekend in 2017 when turning movement counts were collected. 
 

• Calibration Data.  Over Memorial Day 2019, Lee Engineering, via a subcontractor, also 
collected several data sources intended to assist with calibration of the microsimulation 
models: 

1. Turning speed.  Lee Engineering deployed tube count devices to measure the speeds 
of vehicles making the right turn from northbound SR 87 to eastbound SR 260.  This 
turn is channelized, but drivers frequently stop or yield at the departure of the turn 
because of a desire to make a left turn at a downstream intersection. 

2. Queues.  Lee Engineering deployed video cameras near the intersection of SR 87 and 
SR 260 to measure queue lengths by time of day.  The video data was manually 
reviewed according to a consistent protocol to determine queue lengths for 
movements approaching the intersection from the south and east. 

3. Weaving behavior.  Video cameras were also used to capture driver weaving 
behavior on eastbound SR 260 between SR 87 and Manzanita Drive.  The high-
density retail land use in this area, combined with the high driveway density, 
encourages considerable movements to and from SR 260, and cameras were used to 
ensure that this behavior is reasonably captured by the VISSIM models. 

 
• Supplemental Turning Movement Counts.  ADOT’s 2017 traffic count data were focused 

on holiday weekend periods, and the study team did not have access to traffic data collected 
during more conventional traffic periods.  As such, the Memorial Day 2019 traffic data 
collection period included turning movement data on Thursday, May 30, three days after the 
Monday holiday and believed to represent more typical conditions.  On May 30, data was 
collected and processed from 6:00 to 8:00 a.m., 11:00 a.m. to 1:00 p.m., and 4:00 to 
6:00 p.m. 

3.0 TRAFFIC MODEL CONSTRUCTION 

3.1 Peak Hours 
The peak hours during a holiday weekend in Payson are very different than a typical traffic study, 
which may have weekday morning and afternoon peak periods that correspond to traditional 
commuter traffic.  Rather, in Payson, traffic volume reaches a relatively high plateau during the late 
morning and remains at a similar level for several hours before beginning to taper off in the 
afternoon.  To illustrate this condition, Figure 2 and Figure 3 show the amount of traffic at all study 
intersections combined on the Friday and Sunday before Labor Day in 2017.  On both days, only a 



 

 
Payson Area Traffic Study Page 4 

single midday peak is observed.  On Friday, near-peak volumes are evident from about 11:00 a.m. to 
5:00 p.m., and on Sunday, a peak lasts from about 11:00 a.m. to 2:00 p.m., with overall slightly 
higher volume demands than Friday. 

Figure 2:  Diurnal Traffic Pattern on Friday, September 1, 2017 

 
 
The peak hour was determined for the intersection of SR 87 and SR 260, since it is in many ways the 
bottleneck of the network and is the key focus of analysis.  This intersection experienced its highest 
60-minute traffic demand on Friday between 11:30 a.m. and 12:30 p.m. and on Sunday between 
12:00 and 1:00 p.m.  However, the peak-hour volumes are very similar to time periods near the peak, 
as discussed.  In addition, observations show that queues tend to be slightly longer just following the 
peak volume period. 
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Figure 3:  Diurnal Traffic Pattern on Sunday, September 3, 2017 

 
 
During the TAC meeting on July 9, 2019, the group reached consensus to model these highest-
volume hours as part of the study.  The group agreed that the highest-volume periods are appropriate 
to consider since they represent worst-case volume conditions for the microsimulation model.  The 
group also acknowledged that queueing and travel time data from later in the afternoon can be 
considered as appropriate, recognizing that these measures may not peak at the same time as traffic 
volume. 
 
Using data collected on Thursday, May 30, 2019, considered a typical weekday, it was determined 
that traffic volume in Payson on a weekday is also higher during the midday than either the morning 
or afternoon.  On May 30, the morning peak hour was determined to be 7:00 to 8:00 a.m., when the 
study area intersections processed a total of about 11,800 vehicles.  The afternoon peak hour, 4:15 to 
5:15 p.m., experienced considerably more vehicles, about 18,000.  However, neither of these peaks 
experienced as much traffic as the midday peak between 11:45 a.m. and 12:45 p.m., when the 
network processed nearly 21,500 vehicles.  As such, the TAC determined that the study should 
evaluate typical weekday conditions from 11:45 a.m. to 12:45 p.m. in addition to the holiday peaks. 
 
In summary, following are the three one-hour time periods evaluated in this study: 

• Friday before a Monday holiday, 11:30 a.m. to 12:30 p.m. 
• Sunday before a Monday holiday, 12:00 to 1:00 p.m. 
• Typical weekday, 11:45 a.m. to 12:45 p.m. 
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3.2 Synchro Model Construction 
Synchro models of the study area network were constructed for each of these three time periods, 
using existing signal timing plans provided by ADOT, actual roadway geometry collected in the 
field and using aerial photography, and traffic volumes provided by ADOT and collected as part of 
this study. 

3.3 VISSIM Model Construction and Calibration 
The three peak periods were modeled in VISSIM based on traffic counts collected during each time 
periods.  The model construction relied on the following additional elements: 
 

• Roadway geometry was entered in the models in the exact same configuration as in the field, 
using recent aerial photography supplemented by corridor video recordings made as a part of 
this study. 

• The appropriate peak-hour volume was used as vehicle input into the three models. 
• Vehicle routing decisions were created based on turning movement counts at each 

intersection.  For minor movements such as entrances to driveways where traffic count data 
is not available, the routing decision is based on engineering judgment and trip attraction in a 
way to make it as similar as possible to the real world. 

• For each intersection, signals and detectors were defined based on the actual signal layout 
and timing. 

• Conflict areas were defined in the models to show the appropriate right of way wherever 
there are two conflicting movements. 

• Reduced speed areas were applied in left- and right-turning movements to mimic typical 
driver turning behavior. 

 
After creating the models using default VISSIM parameters, the simulations were run ten times each 
and the averages of the runs were used as a starting point to calibrate the VISSIM models.  
Calibration of a microsimulation model is an essential step to ensure that the model is sufficiently 
representative of real-world conditions.  While VISSIM models are particularly detailed, they cannot 
include all the factors that influence the operational performance of a real-world network, including 
driver lane-change behavior, pass-by trips attracted to nearby businesses, and the influence of 
multiple driveways.  The models were calibrated based on two factors:  volume (vehicle throughput) 
and travel time. 
 
The volumes output by the models were compared against the actual field volumes with the goal of a 
difference less than 10 percent.  Likewise, travel time output by the models was compared to INRIX 
travel time data provided by ADOT for the exact dates of data collection over Labor Day 2017.  The 
INRIX data allowed four travel-time segments to be created and used for comparison and calibration 
purposes.  Two of the segments measure travel time eastbound and westbound on SR 260; an 
additional two segments measure travel time northbound and southbound on SR 87.  Start and end 
points of the segments were coded in the VISSIM models to precisely match the limits of the INRIX 
segments, to provide an accurate comparison of travel time data from both sources. 
 
The congested nature of the study-area network caused difficulties in accurately calibrating VISSIM 
travel times.  The following steps were taken to adjust the VISSIM and INRIX data to improve the 
ability to calibrate travel time between models and INRIX data: 
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• INRIX data was found to include several “outliers” that are not representative of typical 
travel time conditions.  These outliers were eliminated and new travel time averages were 
computed based on more typical traffic conditions. 
 

• In a highly congested network, it is difficult to achieve travel times in which the average 
travel time in the model is within a certain range of the average INRIX travel time.  During a 
meeting on February 13, 2020, the TAC agreed that rather than using the average INRIX 
travel time as a basis for comparison, it is acceptable to use a range of travel times, for 
instance, a range from the 25th percentile to the 75th percentile.  When the average VISSIM 
travel time is within this range of INRIX travel times, the model can be considered 
calibrated. 

 
The initial runs of the uncalibrated models were not sufficiently representative of field conditions, so 
several steps were taken to improve the operations, as follows: 
 

• At congested intersections, priority rules were defined to prevent vehicles from getting stuck 
in an intersection.  Congestion sometimes causes a queue to develop immediately 
downstream of an intersection, such that vehicles entering the intersection cannot move 
through it fully.  Where this occurs, priority rules were used to cause entering vehicles wait 
before entering the intersection until there is enough space for them downstream. 

 
• Vehicle routing decisions for the Sunday model along SR 260 westbound were modified 

slightly when compared with the Thursday and Friday models because of heavy congestion 
for the left turn from westbound SR 260 to southbound SR 87.  To accommodate the long 
queue of vehicles making a left turn, a “super left turn” routing decision was defined from 
the beginning of the westbound corridor, which helped form the queue in the model the same 
as in the real scenario. 
 

• The VISSIM models were modified to include right-turn movements into and out of certain 
driveways along the corridor, to better mimic the slowing that occurs when vehicles leave 
the mainline. 
 

• VISSIM driver parameters were adjusted as needed to improve the match between field and 
models. 

 
Following the calibration adjustments, the models were determined to be sufficiently calibrated to 
proceed with analysis of the alternatives.  The calibrated models of existing conditions were 
delivered to ADOT on February 25, 2020, and ADOT accepted the calibrated models on March 2, 
2020, after a review by TAC members. 
 
Table 1 shows the results of the traffic volume comparisons between the field and calibrated 
VISSIM models; Table 2 shows results of the travel time comparisons. 
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Table 1:  Peak Hour Calibration Volume Comparisons 

A: Weekday (Thursday) Peak Hour (5/30/2019) 
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B: Friday Peak Hour (9/1/2017) 
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C: Sunday Peak Hour (9/3/2017) 
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Table 2:  Peak-Hour Calibration Travel Time Comparisons 

Route Segment Length VISSIM VISSIM (MAX) VISSIM (MIN) INRIX Difference % Difference
Northbound SR 87 approach to SR 260 1.2 280.6 302.2 267.0 209.9 70.7 34%
Southbound SR 87 from SR 260 1.2 202.0 210.1 195.5 144.9 57.1 39%
Westbound SR 260 approach to SR 87 1.2 190.9 197.8 185.4 123.6 67.3 54%
Eastbound SR 260 from SR 87 1.2 165.83 168.30 162.06 138.2 27.7 20%

Travel Time Comparison - Thursday (05/30/2019)
Travel Time (sec)

 
 
 

Route Segment Length VISSIM(ave) VISSIM (Max) VISSIM (Min) INRIX Difference % Difference
Northbound SR 87 approach to SR 260 1.2 280.6 302.2 267.0 370.5 -89.9 -24%
Southbound SR 87 from SR 260 1.2 202.0 210.1 195.5 171.0 31.0 18%
Westbound SR 260 approach to SR 87 1.2 190.9 197.8 185.4 252.2 -61.3 -24%
Eastbound SR 260 from SR 87 1.2 165.8 168.3 162.1 182.4 -16.6 -9%

Travel Time Comparison - Friday (09/01/2017)
Travel Time (sec)

 
 
 

Route Segment Length VISSIM(ave) VISSIM (Max) VISSIM (Min) INRIX Difference % Difference
Northbound SR 87 approach to SR 260 1.2 235.8 248.6 225.3 198.2 37.6 19%
Southbound SR 87 from SR 260 1.2 157.8 164.2 152.0 193.4 -35.6 -18%
Westbound SR 260 approach to SR 87 1.2 290.3 448.6 249.3 200.0 90.4 45%
Eastbound SR 260 from SR 87 1.2 205.9 216.0 196.9 140.9 65.0 46%

Travel Time Comparison - Sunday (09/03/2017)
Travel Time (sec)
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4.0 ALTERNATIVES 
In conjunction with the TAC, Lee Engineering proposed several alternatives for potential evaluation. 
Some of these alternatives selected for evaluation by the TAC, and others were rejected. 
 
Alternatives considered for Phase 1 are those that can be implemented in a short time with minimal 
need for construction.  Alternatives considered for Phase 2 are considered “medium-term” projects 
that require larger cost and construction effort.  No truly “long-term” alternatives, such as a bypass 
roadway around Payson, were considered. 

4.1 Alternatives Evaluated 
The following alternatives were evaluated: 
 

• Phase 1 
 

1. Signal retiming/coordination/interconnectivity 
 

• Phase 2 (All of these options also include signal timing/coordination changes): 
 

2. Modify the median on northbound SR 87 approaching SR 260 to lengthen the 
northbound left-turn lane.  (All subsequent alternatives also include this change.) 

 
3. Lengthen the existing northbound right-turn lane from approx. 430 feet to approx. 

750 feet. 
 

4. Modify the northbound lane configuration to allow right turns from the right-most 
through lane.  (Right turns would be made from both sides of the porkchop.) 

 
5. Widen the northbound approach to provide a second right-turn lane.  No additional 

eastbound receiving lanes.  Configured with one right-turn lane on each side of the 
(modified) porkchop. 

 
6. Convert the existing westbound right turn to free operation by adding a northbound 

receiving lane north of the intersection.  Drop the lane as a right-turn lane at the 
driveway about 750 feet north of SR 260 (behind the shopping center on the 
northeast corner). 

 
7. Install a roundabout at SR 87 and SR 260.  (See Section 5.0 for more information on 

this alternative.) 
 

8. At the Payson Village Shopping Center signal (first signal east of SR 87 on SR 260), 
convert outbound movements to right-turn only both northbound and southbound.  
(This would eliminate one signal phase for improved efficiency.) 

 
9. This alternative includes the following elements: 

 On eastbound Rumsey Drive approaching SR 87, restripe the approach for 
three lanes instead of the existing two.  The third lane would be formed by 
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eliminating one of the westbound lanes for a short segment.  The three lanes 
would be allocated one each for lefts, throughs, and rights. 

 On eastbound Main Street approaching SR 87, restripe the approach for three 
lanes instead of the existing two, in the same manner as the bullet above. 

 
Results of the analysis of these alternatives are presented in Section 6.0 of this document. 

4.2 Alternatives Considered and Eliminated 
The following alternative was considered and eliminated: 

• At SR 87 and SR 260, eliminate eastbound and westbound through movements.  This 
alternative would serve pedestrians on the south leg with southbound or eastbound left turns 
and would serve pedestrians on the north leg with westbound left turns.  The eastbound and 
westbound through lanes would be converted to right-turn lanes. 

 
This alternative was rejected after consultation with the TAC because it was considered too 
disruptive to local trips.  While it was agreed that the alternative is likely to significantly benefit 
holiday weekend delays and queuing, its disadvantages to local travelers would be experienced all 
day, every day, not just during holidays. 
 
Several roundabout configurations were also considered and rejected before selecting a 
recommended roundabout alternative, discussed further in the next section. 

4.3 Alternatives for Further Consideration 

4.3.1 Alternative 10:  Northbound Right-Turn Lane 
Independent of this study, ADOT conducted Synchro analysis of an alternative that would provide a 
second northbound right-turn lane from SR 87 to SR 260 and a receiving lane for this turn lane that 
would extend along eastbound SR 260 as a fourth travel lane, dropping as a right-turn lane at the 
Manzanita Drive traffic signal.  A third lane would extend further east, to the Giant Gas Station, 
about 3,590 feet east of the SR 87 intersection.  In this study, this alternative is labeled “Alternative 
10.” 
 
While Alternative 10 was not selected by the TAC for VISSIM evaluation in this study, a Synchro 
analysis was conducted; the results of this analysis are presented in Section 6.1.5. 

4.3.2 Payson Village 
The TAC recognized that Alternative 8 in the list above is potentially disruptive to local traffic 
because it reduces mobility to, from, and between the shopping centers on the north and south sides 
of SR 260 east of SR 87.  An additional alternative was proposed to improve operations of the 
SR 260/Payson Village intersection without the elimination of traffic movements, as proposed in 
Alternative 8.  This alternative would include the following components: 

• On the north leg of the intersection, restripe for three southbound lanes instead of two. 
• On the south leg, reconstruct a portion of the parking lot to eliminate several parking spaces 

in order to provide a three-lane northbound approach. 
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This alternative was not selected for formal evaluation in the study, but it appears to have merit from 
a traffic operational perspective.  Further study of this alternative may be indicated if Alternative 8 is 
not selected for implementation. 

5.0 ROUNDABOUT ALTERNATIVE 
As discussed earlier, ADOT requested that the study include evaluation of a roundabout to replace 
the existing traffic signal at the intersection of SR 87 and SR 260.  For a roundabout to be feasible, it 
must accomplish two objectives:  it must provide acceptable traffic operational performance, and it 
must fit in the intersection without unacceptable impacts on adjacent parcels.  Initial assessment of 
both of these objectives was conducted as part of this study. 

5.1 Operational Analysis 
Traffic operational analysis of a roundabout with many combinations of lane configurations was 
conducted using SIDRA software.  The operational results were compared with the existing 
signalized intersection to provide an understanding of the change in delay a roundabout would cause. 
 
To provide an indication of intersection performance, signalized and unsignalized intersections are 
typically reported in terms of levels of service (LOS).  Signalized intersection analysis is based on 
average control delay per vehicle, which includes initial deceleration delay, queue move-up time, 
stopped delay, and final acceleration delay for all movements. Unsignalized intersection analysis is 
based on the minor street approach or critical movement, whichever is applicable. The HCM level of 
service criteria for signalized and unsignalized intersection analysis are presented in Table 4.  A 
roundabout is evaluated under the category of unsignalized intersections. 

Table 3:  Level of Service Criteria for Signalized/Unsignalized Intersections 

 
Level of Service  

(LOS) 

 
Average Control Delay (sec/veh) 

 
Signalized 

 
Unsignalized 

 
A 

 
≤ 10.0 

 
≤ 10.0 

 
B 

 
>  10.0 and ≤  20.0 

 
>  10.0 and ≤  15.0 

 
C 

 
>  20.0 and ≤  35.0 

 
>  15.0 and ≤  25.0 

 
D 

 
>  35.0 and ≤  55.0 

 
>  25.0 and ≤  35.0 

 
E 

 
>  55.0 and ≤  80.0 

 
>  35.0 and ≤  50.0 

 
F 

 
>  80.0 

 
>  50.0 

Source: Highway Capacity Manual 2017, Transportation Research Board 
 
The operational analysis results of the various roundabout alternatives are presented in Table 4. 
 
As shown in the table, the existing signalized intersection operates with LOS F conditions during all 
three peak hours studied when considering the combination of all approaches.  Some approaches 
improve to LOS D conditions during some periods, but the intersection has poor overall operational 
performance. 



 

 
Payson Area Traffic Study Page 15 

 
No roundabout configuration evaluated can prevent LOS F conditions on at least one approach 
during at least one of the three peak hours.  However, some of the larger roundabouts provide overall 
operational improvements over the existing signalized intersection. 
 
It should be noted that larger (3-lane) roundabout configurations are relatively uncommon, 
particularly in a small community such as Payson where many drivers are non-local travelers.  It 
may not be realistic to expect drivers to adapt to larger roundabouts in such a way that the 
intersection would be able to achieve the performance indicated in the table. 
 
Pedestrian accommodations at larger roundabouts are more complicated than at more common, 
single-lane roundabouts.  There is no federal requirement that roundabout crosswalks be controlled.  
However, the proposed Public Rights of Way Accessibility Guidelines (PROWAG) would require 
controlled crossings or similar treatments on multilane crossings at roundabouts.  PROWAG has not 
been adopted and there is no indication when or if it will be, but ADOT is attempting to comply with 
PROWAG where feasible.  Even in the absence of PROWAG, providing controlled pedestrian 
crossings is likely to be essential for safe and comfortable pedestrian accommodations. 
 
If the crossings are to be controlled, the control would typically be either Rectangular Rapid-
Flashing Beacons (RRFBs) or Pedestrian Hybrid Beacons (PHBs).  Both of these treatments have 
advantages and disadvantages that would need to be considered further during later stages of project 
development if a roundabout alternative is selected for further evaluation.  However, it is also 
possible that pedestrian control treatment could impact the operational performance of the 
roundabout.  Certainly, on approaches with high pedestrian volume, the triggering of a controlled 
pedestrian crossing could increase vehicular delay.  However, it is also possible that other 
approaches may see reductions in delay, depending on the actual volume and pattern of crossings. 
 
Even the largest roundabouts evaluated in the study have some approaches with high delays and long 
queues.  This is often the case because one high-volume approach limits the availability of gaps for a 
downstream approach.  It may be possible to mitigate the lack of gaps using a pre-signal, which 
stops traffic on an approach for a period long enough to reduce queues on one or more other 
approaches.  Pre-signals can be installed at an existing intersection a block upstream of a roundabout 
or at another location.  Further investigation of pre-signal needs may be required if a roundabout is 
evaluated further in the study area. 
 
During a meeting on February 13, 2020, the study’s TAC met to discuss the roundabout alternatives 
shown in the table.  After considerable discussion, the group agreed to proceed with a footprint 
analysis of Layout J as an ultimate solution, with Layout E to be evaluated as an interim, expandable 
treatment. 
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Table 4:  Roundabout Operational Analysis Results 

Table A.  Intersection Capacity Analysis Results – SR 87 at SR 260 – Existing Signal 
Existing Signal Control with Existing Lanes 

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 
Friday 116.7 (F)1 122.0 (F) 64.0 (E) 195.5 (F) 50.1 (D) 
Sunday 91.8 (F) 57.2 (E) 153.1 (F) 63.0 (E) 62.8 (E) 

Weekday 80.8 (F) 66.7 (E) 56.2 (E) 126.8 (F) 44.7 (D) 
 1 Delay in seconds/vehicle (Level of Service) from Synchro 10 HCM 6 methodology 

 
Table B.  Intersection Capacity Analysis Results – SR 87 at SR 260 – No Auxiliary Lanes 

Layout A – 2x2x2x1 Roundabout 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 128.9 (F)1 442.7 (F) 80.1 (F) 83.0 (F) 38.7 (E) 
Sunday 110.3 (F) 219.5 (F) 156.8 (F) 25.5 (D) 112.8 (F) 

Weekday 64.1 (F) 195.8 (F) 63.1 (F) 41.1 (E) 41.3 (E) 

Layout B – 2x2x2x2 Roundabout 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 119.3 (F) 99.1 (F) 70.4 (F) 212.7 (F) 42.7 (E) 
Sunday 102.4 (F) 48.7 (E) 181.6 (F) 97.7 (F) 37.0 (E) 

Weekday 55.9 (F) 37.8 (E) 68.4 (F) 63.2 (F) 39.8 (E) 

Layout C 1 – 2x2x2x3 Roundabout with 3 Lanes Southbound 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 112.3 (F) 97.1 (F) 68.5 (F) 210.4 (F) 18.7 (C) 
Sunday 85.8 (F) 65.1 (F) 181.6 (F) 42.9 (E) 28.5 (D) 

Weekday 50.8 (F) 37.8 (E) 68.4 (F) 63.2 (F) 19.5 (C) 

Layout C 2 – 2x2x2x3 Roundabout with 3 Lanes Westbound 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 107.4 (F) 103.4 (F) 29.4 (D) 206.5 (F) 45.6 (E) 
Sunday 95.6 (F) 50.0 (E) 45.7 (E) 28.1 (D) 236.5 (F) 

Weekday 44.8 (E) 38.4 (E) 25.1 (D) 63.2 (F) 41.0 (E) 
 1 Delay in seconds/vehicle (Level of Service) from SIDRA HCM 6 methodology 
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Table C.  Intersection Capacity Analysis Results – SR 87 at SR 260 – 2 Lane Roundabout Comparison 

Layout B – 2x2x2x2 Roundabout 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 119.3 (F) 99.1 (F) 70.4 (F) 212.7 (F) 42.7 (E) 
Sunday 102.4 (F) 48.7 (E) 181.6 (F) 97.7 (F) 37.0 (E) 

Weekday 55.9 (F) 37.8 (E) 68.4 (F) 63.2 (F) 39.8 (E) 

Layout D – 2x2x2x2 Roundabout with Westbound Right Turn Lane 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 105.3 (F) 103.4 (F) 21.9 (C) 206.5 (F) 45.6 (E) 
Sunday 93.1 (F) 49.1 (E) 67.3 (F) 29.6 (D) 202.2 (F) 

Weekday 44.6 (E) 38.4 (E) 24.3 (C) 63.2 (F) 41.0 (E) 

Layout E – 2x2x2x2 Roundabout with Westbound and Northbound Right Turn Lanes 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 44.1 (E) 110.1 (F) 46.3 (E) 10.6 (B) 48.4 (E) 
Sunday 86.3 (F) 49.1 (E) 67.3 (F) 6.9 (A) 202.2 (F) 

Weekday 24.4 (C) 41.9 (E) 25.8 (D) 6.9 (A) 41.3 (E) 

Layout F – 2x2x2x2 Roundabout with Northbound Right Turn Lane 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 65.6 (F) 68.4 (F) 168.9 (F) 11.7 (B) 24.6 (C) 
Sunday 93.6 (F) 48.6 (E) 181.6 (F) 7.6 (A) 97.7 (F) 

Weekday 36.2 (E) 39.9 (E) 74.9 (F) 6.9 (A) 37.7 (E) 
 1 Delay in seconds/vehicle (Level of Service) from SIDRA HCM 6 methodology 
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Table D.  Intersection Capacity Analysis Results – SR 87 at SR 260 – 3 Lane Roundabout Comparison 

Layout C 1 – 2x2x2x3 Roundabout with 3 Lanes Southbound 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 112.3 (F) 97.1 (F) 68.5 (F) 210.4 (F) 18.7 (C) 
Sunday 85.8 (F) 65.1 (F) 181.6 (F) 42.9 (E) 28.5 (D) 

Weekday 50.8 (F) 37.8 (E) 68.4 (F) 63.2 (F) 19.5 (C) 

Layout C 2 – 2x2x2x3 Roundabout with 3 Lanes Westbound 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 107.4 (F) 103.4 (F) 29.4 (D) 206.5 (F) 45.6 (E) 
Sunday 95.6 (F) 50.0 (E) 45.7 (E) 28.1 (D) 236.5 (F) 

Weekday 44.8 (E) 38.4 (E) 25.1 (D) 63.2 (F) 41.0 (E) 

Layout G – 2x2x2x3 Roundabout with 3 Lanes Southbound and Westbound Right Turn Lane 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 99.7 (F) 103.4 (F) 21.9 (C) 206.5 (F) 19.8 (C) 
Sunday 61.8 (F) 109.8 (F) 67.2 (F) 42.8 (E) 60.8 (F) 

Weekday 39.9 (E) 38.4 (E) 24.3 (C) 63.2 (F) 19.9 (C) 

Layout H – 2x2x2x3 Roundabout with 3 Lanes SB Plus Westbound & Northbound Right Turn Lanes 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 36.2 (E) 103.4 (F) 43.3 (E) 10.9 (A) 20.4 (C) 
Sunday 51.4 (F) 109.8 (F) 67.2 (F) 8.1 (A) 60.8 (F) 

Weekday 18.6 (C) 38.4 (E) 25.8 (D) 6.9 (A) 20.0 (C) 

Layout I 1 – 2x2x2x3 Roundabout with 3 Lanes Southbound and Northbound Right Turn Lane 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 62.5 (F) 62.9 (F) 168.9 (F) 12.0 (B) 13.9 (B) 
Sunday 75.4 (F) 65.1 (F) 181.6 (F) 8.1 (A) 28.5 (D) 

Weekday 31.2 (D) 36.7 (E) 74.9 (F) 6.9 (A) 18.9 (C) 

Layout I 2 – 2x2x2x3 Roundabout with 3 Lanes Westbound and Northbound Right Turn Lane 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 46.9 (E) 103.4 (F) 64.2 (F) 10.9 (B) 43.7 (E) 
Sunday 89.1 (F) 50.0 (E) 45.7 (E) 6.8 (A) 236.5 (F) 

Weekday 24.2 (C) 38.4 (E) 26.6 (D) 6.9 (A) 41.3 (E) 

Layout J – 2x2x3x3 Roundabout with 3 Lanes SB & WB Plus WB & NB Right Turn Lanes 
Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 

Friday 30.4 (D) 103.4 (F) 21.8 (C) 10.9 (B) 20.4 (C) 
Sunday 45.8 (E) 114.5 (F) 35.5 (E) 8.1 (A) 75.8 (F) 

Weekday 16.0 (C) 37.4 (E) 16.6 (C) 6.8 (A) 19.9 (C) 
 1 Delay in seconds/vehicle (Level of Service) from SIDRA HCM 6 methodology 
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5.2 Footprint Analysis 
ADOT provided a GIS layer with the approximate right-of-way line at the SR 87/SR 260 
intersection, and this line was overlaid on an aerial photograph to provide an estimate of the 
available right-of-way at the intersection.  (The right-of-way limits should be considered 
approximate because no survey has been conducted.) 
 
A potential roundabout footprint is shown in Figure 4.  This footprint is based on Layout E, which 
includes two approach lanes in each direction, plus right-turn bypass lanes on both the northbound 
and westbound approaches. 
 
In the northbound direction, the right-turn bypass lane enters SR 260 with a dedicated receiving lane, 
similar to existing conditions.  This condition is important to retain because of the high-volume 
northbound right-turn movement, particularly during the Friday peak period.  In the westbound 
direction, the right-turn bypass lane has a merge condition rather than a dedicated receiving lane.  
This design was selected to minimize the impact on the parcel in the northeast corner of the 
intersection, and also in recognition of the much smaller westbound right-turn volume. 
 
The footprint shown in Figure 2 has a minimal encroachment outside existing right-of-way in the 
northwest corner of the intersection.  This corner clip measures about 10 feet along the north-south 
axis and about 30 feet along the east-west axis.  It appears that this clip would not impact any 
developed land and should not impact the use of the parcel.  No other right-of-way encroachments 
are shown in Figure 2; however, it should be noted that the right-of-way line provided by ADOT 
does not encompass the entirety of Longhorn Road on the southwest corner of the intersection.  Part 
of the existing roadway appears to be outside the right-of-way line as shown.  In general, the 
proposed footprint in Figure 2 would stay within the limits of the existing roadway in this area.  
ADOT may wish to investigate whether the right-of-way line needs adjustment. 
 
The Town of Payson provided copies of right-of-way deeds that indicate additional right-of-way is 
available on the south side of Longhorn Drive, when compared to the right-of-way line provided by 
ADOT.  Copies of the right-of-way deeds are provided in Appendix D. 
 
The literature defines three general cases on dealing with trucks in roundabouts: 
 

• Case 1 roundabouts are designed such that trucks encroach into adjacent lanes while 
entering, circulating, and exiting a roundabout. 

 
• Case 2 roundabouts are designed such that trucks enter the roundabout without encroaching, 

but may encroach into adjacent lanes when circulating and exiting the roundabout.  In many 
cases, case 2 roundabouts have a painted “gore” area between lanes on the approaches, but 
this characteristic is not always present. 

 
• Case 3 roundabouts are designed such that trucks can stay within their lanes as they enter, 

circulate, and exit the roundabout (i.e., no encroachment).  In many cases, Case 3 
roundabouts have a painted gore area between lanes on the approaches, but not always.  
Typically, case 3 roundabouts require a truck in the inside circulating lane to use a truck 
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apron on the central island to stay in the lane, but not always.  Often the outside circulating 
lane is wider than the inside lane, to allow trucks to stay in lane.1 

 
The footprint shown in Figure 2 is designed as a Case 1 roundabout, in which large vehicles may 
encroach on adjacent lanes.  Considering the preponderance of heavy vehicles in the Payson area and 
the central nature of the intersection, it may be desirable to use a different case for roundabout 
design purposes.  However, Case 1 involves the minimum impact to adjacent parcels; considerably 
more impact would be involved with a Case 2 or Case 3 roundabout. 
 
ADOT suggested Layout E, as shown in Figure 2, as an interim treatment, with the ultimate goal to 
expand the roundabout to Layout J.  This expansion would involve adding a lane on the southbound 
and westbound approaches to provide three approach lanes to the circulating roadway.  While these 
additional lanes are not shown in Figure 2, they too would increase the roundabout’s impact on 
adjacent parcels. 
 
As with most roundabouts, it is possible to adjust the center of the intersection slightly during design 
to change the parcels impacted by the overall footprint.  While the footprint shown in Figure 2 
impacts the northwest corner, if right-of-way acquisition on this corner proves to be infeasible, it 
would likely be possible to shift the impacts to other quadrants. 
 

 
1 Roundabout case information is cited from:  Short Elliott Hendrickson Incorporated. DLZ, National, and Roundabouts 
and Traffic Engineering Joint Roundabout Truck Study: Draft Report for Phase 1; Synthesis of Current Design Practice. 
Draft Report Prepared for Wisconsin and Minnesota DOT, 2011. 
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Figure 4:  Possible Roundabout Footprint 
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6.0 RESULTS 

6.1 Synchro Analysis 
Synchro was used to evaluate Alternative 1 (the only Phase 1 alternative in the study).  A summary 
of Synchro results is provided below for each of the modeled time periods, and more complete 
results of the Synchro analysis are provided in Appendix B. 

6.1.1 Weekdays 

Existing Conditions 
The morning and afternoon periods are not coordinated and offer adequate green time to 
accommodate pedestrian actuations and service without disruption to the overall signal timing2 only 
at SR 260. The midday period is coordinated and uses four different cycle lengths. The four cycle 
lengths vary by segment as follows: 

• SR 87 & Casino to SR 87 & Bonita Street (120 sec cycle length) 
• SR 87 & Bonita Street to SR 87 & SR 260 (120 sec / 180 sec cycle lengths) 
• SR 87 & SR 260 to SR 87 & Malibu Drive/Rumsey Drive (180 sec / 120 sec cycle lengths) 
• SR 87 & Malibu Drive/Rumsey Drive to SR 87 & Forest Drive (Periodic cycle lengths – 120 

sec / 60 sec) 
• SR 87 & SR 260 to SR 260 & Payson Village (Periodic cycle lengths – 120 sec / 90 sec) 
• SR 260 & Payson Village to SR 260 & Tyler Parkway (90 sec cycle) 

 
The midday coordination includes the end signals at SR 87 & Casino and SR 260 & Tyler Parkway. 
The midday coordination fits crossing pedestrians at SR 87 & Main St, SR 87 & Bonita St, and 
SR 87 & SR 260. 
 
In existing conditions, the same signal timing plan is used for both morning and afternoon peak 
periods.  While this operation is reasonable when considering necessary green times, the Synchro 
analysis determined that overall operations can be improved by using significantly different offsets 
during morning and afternoon peaks.  As such, separate morning and afternoon peak plans were 
developed and are discussed as follows. 

Proposed Plan – AM 
The proposed plan for the weekday AM period is the optimization of the main intersection of the 
study of SR 87 & SR 260, first with a cycle length of 90 seconds and building coordination away 
from this intersection. Also, not retaining cross street pedestrian fits with less than 10 
pedestrians/hour and coordinating the remaining signals with the same cycle length of 90 seconds 
without including SR 260 & Tyler Parkway (1.3 miles) and SR 87 & Casino (0.35 miles) due to 
distance. 
 
As a result of removing the pedestrian fit for SR 87 & SR 260 in the eastbound and westbound 
directions (3 pedestrians/hour), improves the cycle length to 90 seconds as compared to 120 seconds, 

 
2 The concept of offering adequate green time to accommodate pedestrians without disruption to the overall signal cycle 
is referred to in this report as pedestrian crossings that “fit” within the cycle.  Where pedestrian crossings do not fit, a 
pedestrian actuation typically impedes mainline progression.  (See also Section 6.1.3.) 
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and the intersection delay will drop from 31 sec/veh to 24 sec/veh. It is also proposed to remove 
pedestrian fits for SR 87 & Bonita Street (2 pedestrians/hour) and SR 87 & Main Street 
(2 pedestrians/hour). 
 
The link green bands on SR 87 in the northbound direction will range from 32 to 50 seconds and will 
range from 29 to 53 seconds in the southbound direction. The link green bands on SR 260 in the 
eastbound direction will range from 13 to 62 seconds and will range from 15 to 38 seconds in the 
westbound direction. 
 
As a result, the westbound left-turn traffic volume from SR 260 (316 vehicles per hour) should be 
able to get through SR 87 & Bonita Street and SR 87 & Main Street after turning, and the 
northbound right-turn traffic volume from SR 87 (346 vph) turning on red should be able to get 
through SR 260 & Payson Village and SR 260 & Manzanita after turning. Also, all southbound 
released traffic at the SR 87 & SR 260 signal (410 vph) should be able to get through SR 87 & 
Bonita Street and SR 87 & Main Street. 

Proposed Plan – PM 
Like the AM period, the proposed weekday PM plan starts at SR 87 & SR 260 with a cycle length of 
90 seconds and builds coordination away from this intersection, making the same assumption about 
pedestrian fit considering the similar pedestrian volumes (2 pedestrians/hour). 
 
In the PM, removing pedestrian fit improves the cycle length to 90 seconds as compared to 125 
seconds, and the intersection delay will drop from 33 sec/veh to 26 sec/veh.  As with the AM period, 
it is proposed to remove pedestrian fits for SR 87 & Bonita Street (9 pedestrians/hour) and SR 87 & 
Main Street (2 pedestrians/hour). Cross street pedestrian fit is allowed at SR 87 & Forest Drive in the 
east and west direction (12 pedestrians/hour). 
 
Westbound left-turn volume from SR 260 (477 vph) should be able to get through SR 87 & Bonita 
Street and SR 87 & Main Street after turning, and the northbound right-turn volume from SR 87 
(568 vph) turning on red should be able to get through SR 260 & Payson Village and SR 260 & 
Manzanita after turning. Also, all the northbound released traffic at the SR 87 & SR 260 signal (571 
vph) should be able to get through SR 87 & Malibu Drive/Rumsey Drive and SR 87 & Forest Drive. 

6.1.2 Holidays 

Proposed Plan – Friday 
The proposed plan for holiday Friday starts by optimizing SR 87 & SR 260 first with a cycle length 
of 130 seconds and building coordination away from this intersection.  The remaining signals are 
coordinated with the same 130-second cycle length, but the signals farthest afield, SR 260 & Tyler 
Parkway (1.3 miles) and SR 87 & Casino (0.35 miles), are excluded due to distance.  Pedestrian data 
is not available, but it is possible to do some cross-street pedestrian fits. 
 
At SR 87 & Forest Drive, a half cycle was used to avoid over-capacity conditions, resulting in the 
lack of fit for eastbound/westbound pedestrians.  Cross-street pedestrians fit at SR 87 intersections 
with Malibu Drive/Rumsey Drive, Bonita Street, and Main Street, and at SR 260 intersections with 
Payson Village and Manzanita Drive.  A few intersections (SR 87 at Bonita and SR 260 at Payson 
Village and Manzanita) experience LOS F conditions due to the long cycle length, but this allows 
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mainline traffic to flow well.  Westbound left turn traffic volume from SR 260 should be able to get 
through SR 87 & Bonita Street and SR 87 & Main Street and out of town after turning.  Southbound 
left-turning traffic from SR 87 to SR 260 should be able to get through SR 260 at Payson Village 
and SR 260 at Manzanita and out of town. 

Proposed Plan – Sunday 
The proposed holiday Sunday plan also starts by optimizing SR 87 & SR 260 with a 130-second 
cycle length and building coordination away from this intersection. As on Friday, the most distant 
signals at SR 260 and Tyler Parkway and SR 87 & Casino Drive are not coordinated due to distance. 
Pedestrian data is not available, but it is possible to do some cross-street pedestrian fits. 
 
Most notable conditions in the holiday Friday plan also exist in the Sunday plan, including the half-
cycle at SR 87 & Forest Drive and LOS F conditions at SR 87 at Bonita Street and SR 260 & Payson 
Village.  Most westbound left-turn traffic from SR 260 should be able to get through SR 87 & 
Bonita Street, but may get stopped at SR 87 & Main Street.  Southbound left-turning traffic from 
SR 87 to SR 260 should be able to get through SR 260 at Payson Village and SR 260 at Manzanita 
and out of town. 

6.1.3 Pedestrian Accommodations 
At intersections where pedestrian movements are not accommodated within the signal cycle length, a 
pedestrian actuation will take the intersection out of coordination, which is likely to have some 
impact on traffic operational performance.  In general, the deterministic nature of the Synchro 
analysis is not able to quantify these performance impacts, but the measured low volumes of 
pedestrians and the need to maintain maximum vehicular throughput on weekdays suggests that the 
advantages of the shorter cycle length outweigh the disadvantage of occasional loss of coordination. 

6.1.4 Interconnectivity 
Synchro is not able to directly model the differences between an interconnected network and a 
disconnected network.  However, in general, if each intersection is dependent on its own controller’s 
internal time clock to maintain coordination, it is possible for the clocks at nearby intersections to 
slowly drift out of synch.  As this drift occurs, the quality of the signal timing plan gradually 
worsens, because the signals are no longer serving offsets that were expressly designed in the signal 
timing plan. 
 
Several methods are available to avoid “time clock creep.”  Interconnectivity is one such method, but 
other methods, such as obtaining a wireless time clock synchronization, are also available. 
 
However, aside from day-to-day traffic operational performance, interconnectivity offers several 
other benefits.  In most cases, interconnectivity allows staff remote access to review and modify 
signal timing parameters.  More advanced treatments permit automated traffic signal performance 
measures, which can alert an operator when a signal experiences anomalous behavior, such as a 
phase that is served to its maximum green every cycle, which could indicate a malfunctioning 
detector.  Agencies have found these advanced features to be very helpful in quickly diagnosing and 
resolving non-recurring issues that can have a major impact on network performance. 
 
As such, while interconnectivity is not directly modeled by Synchro, it is regarded by most agencies 
as a helpful and often necessary component of traffic signals, particularly those in a closely-spaced, 
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congested, coordinated network.  It is understood that ADOT is already taking some steps to 
interconnect the signals in the Payson area, which should provide overall network benefits. 

6.1.5 Alternative 10 
The results of the Synchro analysis of Alternative 10 are presented in Table 5. 

Table 5:  Results of Synchro Analysis of Alternative 10 

 
 
The top half of Table 5 shows that the existing signalized intersection of SR 87 and SR 260 
experiences overall failing levels of service during all three peak hours evaluated.  Conditions are 
notably worse during the Friday and Sunday peak hours, but overall delay just exceeds the 80-
second LOS F threshold during the weekday peak hour also.  Delays on the various approaches to 
the existing intersection vary.  Only the southbound approach lacks LOS F conditions during any of 
the three peak hours. 
 
The bottom half of Table 5 shows that Alternative 10 has significant potential to alleviate the 
existing excessive delay.  Its main benefits accrue on the northbound approach, where delays are 
expected to drop from 196 seconds per vehicle during the Friday peak hour to about 35 seconds per 
vehicle, LOS C conditions.  Improvements to a lesser extent are also observed during the other two 
peak hours. 
 
Overall intersection delay is also expected to decrease in all three peak hours.  Friday holiday delay 
would drop from about 117 seconds to about 60 seconds, a delay reduction of nearly 50 percent.  
Sunday holiday delay would decrease slightly, from 92 to 83 seconds (about 10 percent), an 
acknowledgement that Alternative 10 does not address the high-volume westbound conditions 
observed on holiday Sundays.  However, typical weekday peak hours would also benefit from a 
delay reduction, with delay dropping from 81 to 46 seconds (about 43 percent), reducing overall 
intersection LOS from F to D. 
 
The Synchro analysis of Alternative 10 maintained the same signal timing as in existing conditions, 
and consequently, the delays for the eastbound, westbound, and southbound approaches are the same 
in both halves of Table 5.  Additional signal timing adjustments may be possible to better balance 
delays among all four approaches and further reduce overall intersection delay. 
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It should be noted that while Alternative 10 provides significant benefits in the form of delay 
reduction, it also may introduce potential merging and weaving concerns, particularly related to 
traffic from eastbound Longhorn Drive and southbound SR 87 turning right into the Payson Village 
shopping center.  In Alternative 10, this traffic would need to change two lanes in about 350 feet 
after passing through the signalized intersection to reach the first driveway, or in about 700 feet to 
reach the Payson Village traffic signal.  This weaving could introduce new merging conflicts. 
 
Nevertheless, this alternative provides considerable operational value for Friday holiday and 
weekday peak traffic periods.  Furthermore, if Alternative 10 is selected for implementation, one 
measure that could be considered to partially mitigate the merging and weaving issues is closure of 
the first driveway to the Payson Village Shopping Center east of SR 87.  Alternatively, the driveway 
could be closed to entering traffic but remain open for only exiting movements. 

6.2 VISSIM Analysis 
VISSIM was used to evaluate the Phase 2 alternatives, itemized in Section 4.0.  (However, VISSIM 
was not used to evaluate Alternative 7, the roundabout, which is presented in detail in Section 5.0.) 
 
Table 6 presents a summary of the changes in delay experienced at each intersection during VISSIM 
analysis of each alternative by time period.  Complete results of the VISSIM analysis are shown in 
Appendix C. 
 
Unlike Synchro, which uses deterministic formulas to calculate traffic operational results, VISSIM is 
stochastic software, which obtains results by simulating the actual environment.  Since every 
simulation run is slightly different, the VISSIM model of each alternative was run 10 times and the 
results of the runs were averaged to obtain results.  However, the stochastic nature of VISSIM means 
that results are sometimes affected by random variation in addition to results due to changes in the 
geometry of the alternatives.  As such, small changes in delay or travel time should not be 
interpreted to mean an alternative is causing such changes, particularly when they occur some 
distance from the changes that are part of an alternative.  Rather, larger changes in delay and travel 
time can be considered more representative of an alternative’s actual impact.  As such, in Table 6, 
changes in delay of 10 seconds or more are highlighted. 
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Table 6:  VISSIM Delay Results Summary 

2 3 4 5 6 8 9

SR 87 & Green Valley Pkwy 0 0 0 0 0 0 -1

SR 87 & Main St 0 -1 2 -1 0 -1 -1

SR 87 & Bonita St -1 0 3 0 -1 0 -1

SR 87 & SR 260 0 0 6 1 -1 4 -2

SR 87 & Malibu Dr 0 0 8 0 -1 0 -1

SR 87 & Forest Dr 0 0 1 0 2 0 0

SR 260 & Payson Village Access 0 0 4 1 0 -5 0

SR 260 & Manzanita/Granite Dells 0 0 2 9 0 0 -1

SR 260 & Tyler Pkwy 0 0 0 0 0 0 0

SR 87 & Green Valley Pkwy 0 0 0 0 -1 -1 0

SR 87 & Main St 0 0 0 0 0 0 1

SR 87 & Bonita St 0 0 0 4 0 0 -2

SR 87 & SR 260 0 3 5 2 -2 3 -4

SR 87 & Malibu Dr 0 0 0 0 2 0 5

SR 87 & Forest Dr 0 0 0 0 1 0 5

SR 260 & Payson Village Access 0 -1 -1 0 -1 -6 -1

SR 260 & Manzanita/Granite Dells 0 0 0 0 0 -2 -1

SR 260 & Tyler Pkwy 0 0 0 0 0 0 0

SR 87 & Green Valley Pkwy 1 0 1 0 0 1 0

SR 87 & Main St 0 0 2 -1 0 0 -1

SR 87 & Bonita St 0 1 3 0 1 1 0

SR 87 & SR 260 0 0 10 2 -1 -2 -4

SR 87 & Malibu Dr 2 2 16 0 0 4 -1

SR 87 & Forest Dr 4 0 8 -1 -1 0 -1

SR 260 & Payson Village Access -4 1 5 0 -5 -43 0

SR 260 & Manzanita/Granite Dells -2 3 14 3 1 -7 -4

SR 260 & Tyler Pkwy 0 0 0 0 0 0 0

W
ee

kd
ay

Fr
id

ay
Su

nd
ay

Alternative No.

Change in delay by intersection for each alternative compared with the calibrated model of existing 
conditions (seconds per vehicle)

 
Note:  Alternative 7 (the roundabout) is discussed in Section 5.0. 
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In general, the VISSIM analysis showed relatively small changes in delay for most alternatives.  One 
reason for this appears to be the very high volumes in the study area, which limit the ability of the 
network to avoid considerable congestion and queueing. 
 
Alternative 2, modification of the median on northbound SR 87, and Alternative 3, lengthening of 
the northbound right-turn lane, both showed very little change in delay at any intersections in the 
network.  Both are viable mitigation measures with no significant disadvantages, and it is possible 
that a more focused study area network may demonstrate more positive delay results for each of 
these alternatives.  However, the study’s VISSIM network does not indicate significant 
improvements in delay. 
 
Alternative 4, allowing right-turns from the right-most through lane, showed increases in delay at the 
main SR 87/SR 260 intersection during all three time periods.  In this case, the shared nature of the 
lane appears to be a disbenefit to traffic at the intersection.  When the signal is green for northbound 
traffic, a right-turning vehicle in the shared lane must slow significantly to turn, which delays 
trailing through traffic.  The problem is exacerbated when a conflicting pedestrian is present.  
Likewise, when the signal is red for northbound traffic, most right-turning vehicles are likely to 
avoid the shared lane so they can take advantage of the free-flowing adjacent right-turn lane, where 
they will not be delayed by stopped through traffic ahead.  Similar lane configurations elsewhere 
sometimes result in considerable last-minute lane changing as vehicles jockey for position depending 
on the color of the signal indication, which is a potential disadvantage of this alternative. 
 
Alternative 5, a second northbound right-turn lane, and Alternative 6, a free westbound right-turn 
lane, did not yield significant benefits in the VISSIM analysis.  The advantages of the second 
northbound right-turn lane are offset by the need for vehicles to merge back into the same number of 
eastbound travel lanes on SR 260 as before.  However, from a traffic engineering perspective, 
Alternative 5 is a better configuration than Alternative 4 if ADOT does choose to provide a second 
right-turn lane.  Alternative 5 provides a shorter pedestrian crossing distance and avoids the shared-
use lane that can create confusion and increase lane-changing behavior. 
 
Alternative 6 did show an improvement in delay in all time periods, but its peak delay improvement 
was only 5 seconds on Sunday.  The 5-second improvement on Sunday does correspond to the time 
period when westbound traffic is heaviest.  The alternative is also promising to improve intersection 
operations, but the westbound right-turn movement is relatively low in volume compared to other 
movements, and improving this movement does not allow a reallocation of green time that might 
help the intersection overall, because right-turning traffic seldom has much impact on green splits. 
 
Alternative 8, eliminating northbound and southbound through movements at the Payson Village 
intersection, is the one alternative that showed the most improvement at a single intersection, with a 
43-second reduction in average delay at the Payson Village intersection on Sunday.  Sunday is the 
highest-volume westbound period, when westbound vehicles are likely to be queued through the 
Payson Village intersection.  As such, providing additional westbound green time can maximize the 
amount of traffic getting through this minor intersection to the nearby signal at SR 87.  This 
alternative did improve operations in both Friday and weekday periods, but the results were less 
pronounced than on Sunday, with improvements of 6 and 5 seconds, respectively.  Alternative 8 did 
not cause significant changes at the SR 87 and SR 260 intersection, which is expected because it 
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does not include any geometric changes there.  However, the alternative can increase throughput and 
is expected to generate significant advantages to mainline traffic. 
 
The primary disadvantage of Alternative 8 is the reduction in mobility between the shopping centers 
on the north and south sides of SR 260.  While these movements are relatively small, particularly 
compared with holiday traffic on SR 260, any reduction in mobility is potentially concerning to 
nearby residents and businesses.  Even though alternative routes are available, some drivers may not 
consider them as direct. 
 
Alternative 9 involves changes to Malibu Drive/Rumsey Drive and Main Street.  The VISSIM 
results showed no significant improvements in overall delay at either of these intersections with 
Alternative 9, but from a traffic operational perspective, the changes are expected to be an overall 
improvement with few disadvantages. 

7.0 CONCLUSIONS AND RECOMMENDATIONS 
It is without question that traffic volume in the study area network is extreme during holiday 
weekends, and the high volume of traffic complicates attempts to improve traffic operational 
performance using short-term and medium-term improvements. 
 
In Phase 1, the study determined that retiming and coordinating the traffic signals provides 
considerable benefits to traffic operations, both during typical weekday operations and during 
holiday weekends.  However, LOS F conditions remain at several intersections, suggesting that 
Phase 1 improvements are not sufficient to address all congestion in the study area during the highest 
traffic demand periods. 
 
Several alternatives proposed in Phase 2 were also determined to have traffic operational benefits, 
most notably the elimination of northbound and southbound through traffic at the SR 260/Payson 
Village traffic signal in Alternative 8, which helped reduce intersection delay by 43 seconds on 
Sunday.  No other Phase 2 alternative provided operational benefits on the same magnitude in the 
VISSIM analysis, though several offer fundamental traffic engineering benefits. 
 
The following steps are recommended for action: 

7.1 Phase 1 
• ADOT should consider retiming and coordinating the traffic signals in the study area using 

signal timing plans similar to those developed in the Synchro Analysis of Alternative 1. 
 

• If coordination is implemented, ADOT should consider using different signal timing plans 
for morning and afternoon peak periods to ensure that offsets are optimized separately for 
each period. 

 
• ADOT should consider interconnecting the signals in the Payson network, particularly those 

for which coordination is recommended (including all the study area signals except SR 260 
at Tyler Parkway and SR 87 at the Casino).  It is understood that this effort is already 
underway. 
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7.2 Phase 2 
• Alternative 10 offers significant benefits to intersection performance, mainly during Friday 

and weekday peak periods.  ADOT should consider implementing Alternative 10 but may 
wish to further consider the merging and weaving concerns this alternative may exacerbate. 
 

• Several medium-term concepts, evaluated as part of the VISSIM analysis, were not shown to 
have significant operational benefits, but do make sense from a traffic engineering 
perspective and are likely to improve local traffic operational performance without notable 
disadvantages.  ADOT should consider implementing the following medium-term 
improvements as budget becomes available.  These improvements are listed in priority order: 

o Modify the median on northbound SR 87 approaching SR 260 to lengthen the 
northbound left-turn lane. 

o On eastbound Rumsey Drive approaching SR 87, restripe the approach for three 
lanes instead of the existing two.  The third lane would be formed by eliminating one 
of the westbound lanes for a short segment.  The three lanes would be allocated one 
each for lefts, throughs, and rights. 

o On eastbound Main Street approaching SR 87, restripe the approach for three lanes 
instead of the existing two, in the same manner as the bullet above. 

o Lengthen the existing northbound right-turn lane from approx. 430 feet to approx. 
750 feet. 

o Convert the existing westbound right turn to free operation by adding a northbound 
receiving lane north of the intersection.  Drop the lane as a right-turn lane at the 
driveway about 750 feet north of SR 260 (behind the shopping center on the 
northeast corner). 
 

• One alternative evaluated in the VISSIM analysis demonstrated significant operational 
benefits:  eliminating north-south through movements at the Payson Village Shopping Center 
signal on SR 260.  This improvement should be considered for implementation, but because 
of its potentially negative effects on circulation and mobility, a public process should be 
followed to determine and evaluate public support for the option before proceeding further 
with project development. 

 
• If ADOT and the Town of Payson are interested in pursuing this change at the Payson 

Village Shopping Center signal, it may be possible to implement the change as a “trial” 
during a particular holiday period so travelers can understand its impacts.  The lane 
configuration could be changed using temporary traffic control devices, and the signal 
controller could be adjusted to avoid serving northbound-southbound through traffic (except 
when a pedestrian is present).  If the trial period is successful, it may provide more 
confidence to move forward with a permanent installation.  (Alternatively, the agencies may 
elect to reinstall the temporary configuration only during holiday weekends when high 
volumes are expected, thus avoiding the mobility disbenefits during other times.) 
 

• The roundabout at SR 87 and SR 260 appears to have promise from an operational and 
geometric perspective.  However, questions remain about its ability to accommodate all 
movements with reasonable delay and whether pre-signals would be needed to reduce large 
queues during certain time periods.  ADOT may wish to consider further evaluation of a 
roundabout. 
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8.0 COST ESTIMATES 
In a parallel effort to this study, ADOT prepared cost estimates to implement Phases 1 and 2 
recommendations.  Detailed cost estimates prepared by ADOT are included in Appendix E. 

8.1 Phase 1 
The Phase 1 cost includes interconnecting the signals in the study area and implementing the 
recommended signal phasing changes to provide an “adaptive” signal system that can optimize the 
performance of the existing signals as a system as traffic demands change.  The estimated 
construction cost of Phase 1 is $957,000. 

8.2 Phase 2 
The Phase 2 cost consists of construction of Alternative 10, including placement of an additional 
right turn lane that begins roughly 650 feet south of the SR 87/SR 260 intersection on the right side 
of SR 87 and leads to four lanes (this adds a fourth lane to an existing three-lane section) on SR 260 
eastbound that goes through the Payson Village intersection and ends as a right-turn only lane at the 
Manzanita Drive/Granite Dells Intersection. 
 
This four lane section then becomes a three lane section eastbound (this adds a third lane to an 
existing two lane section) from the Manzanita Drive/Granite Dells Intersection and ends as a right-
turn only lane into the Giant Gas Station.  This right-turn only location is approximately 3,590 feet 
east of the SR 87/SR 260 intersection. 
 
A taper about 1,000 feet long leads back to the existing two lanes eastbound on mainline SR 260 
from the turnout to the Giant Station.  This taper length was used because of the recreational vehicles 
and trailers (hauling boats, etc.,) that comprise part of the tourist traffic in that area. 
 
The estimated construction cost of Phase 2 (Second Right Turn Lane option) is $1,989,000.  That 
estimate includes costs for the following: 

• Moving the existing portions of the traffic signals at the Payson Village Shopping Center and 
Manzanita Drive/Granite Dells intersections as necessary to accommodate the additional 
right-turn lane 

• A retaining wall needed to contain existing side slopes in the vicinity of the Payson Village 
Shopping Center by placing an additional right-turn lane 

• Drainage modifications needed to maintain drainage that is now being conveyed by an open 
channel ditch on the south side of SR 260 west of the Giant Station.  To maintain drainage 
when adding an additional lane on SR 260, by not relocating the open channel ditch outside 
of the right of way available to ADOT, it is proposed to convey that drainage by concrete 
pipes to where the open channel drainage outfalls now. 
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Tuesday, February 19, 2019 
1:30 PM - 3:00 PM 
303 N. Beeline Highway, Payson – Police Department Training Room 

Moderator: Ray Leon 
Attendees: See Sign-In Sheet 
 
 
Introductions were made by all in attendance. 
 
Ray Leon gave a brief background on the history of the project.  After a brief discussion, the group agreed 
that the project’s proposed scope of work is adequate to address the traffic operational concerns in the 
area. 
 
Nate said the District’s goal is to review the corridor of SR 87/SR 260 to identify suitable projects to 
address ongoing congestion, and have a strategy for funding.  Possible funding sources include District 
Minor (Max $4 M, adjustable annually, funds rotated among districts) and Statewide Planning Process 
Funds. 
 
Past history included Simon Ramos (TSMO) trying to improve operations only by making signal 
adjustments, including with interconnection.  This project is to still consider interconnect with or without 
additional lanes or other changes, as interconnection remains a goal of TSMO in rural signal networks such 
as Payson’s.  Lee will need to coordinate with Steve Orosz for any adjustments in signal operations 
(phasing, timing, coordination, interconnect). 
 
A key project goal is the need for well-supported improvements that must be backed by a traffic model 
and documentation. 
 
Randy Dittberner laid out approach and scope, which includes models of SYNCHRO and VISSIM for 
optimization and simulation.  Randy expressed the importance of making sure the models reflect the 
reality of traffic operations as much as practicable, and that there will be considerable data collected as 
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part of the project.  Data collection will include measuring travel times, origin-destination data, and queue 
lengths to supplement turning movement count data already collected by ADOT over Labor Day 2017. 
 
One alternative the project will evaluate will attempt to address the traffic issue with “signals only”, then 
add in physical improvements on top of or in combination with the signal operational improvements. 
 
LaRon Garrett noted that traffic congestion is extreme on holiday weekends, with northbound queues 
routinely extending as far south as Rye and at times as far as SR-188.  Thursday evenings and all day Friday 
have become peak periods.  Curtis Ward suggested development of “weekday” plans for times when there 
is lower traffic in the system.  Curtis also pointed out that during congested periods, there is often more 
demand on side streets than usual because local traffic avoids the heavily congested state highways in 
favor of less direct routes on local streets. 
 
Ray Leon noted that a prior TSMO SYNCHRO model showed traffic moving when reality was stopped 
traffic. 
 
A traffic tech noted traffic returning on Sundays is just as bad as outgoing traffic early in the weekend.  The 
network currently runs a time-of-day plan that has separate weekday and weekend plans.  ADOT has made 
limited adjustments to the plans.  The main intersection of SR-87 and SR-260 operates with a 180-second 
cycle length and the other intersections in the network operate at 120 seconds.  This time of year, when 
traffic is not as high as summer, ADOT has coordinated the network between 11:00 a.m. and 4:00 or 
5:00 p.m. using clock-based coordination. 
 
Curtis Ward noted that the NB left-turn movement from SR-87 to SR-260 chokes the northbound through 
lane, in part because of a median that limits the length of the northbound left-turn lane.  The growth rate 
of Phoenix/Mesa might be appropriate to consider when determining a growth rate for the project.  Nate 
indicated that the project will be assuming 20% more traffic than existing conditions to account for future 
growth.  Curtis noted that as economy improves, recreational traffic increases.  The 3 lanes on eastbound 
SR-260 east of SR-87 seem adequate, but it may also be desirable to provide three southbound lanes on 
SR-87 from SR-260 to the Giant gas station.  Curtis also suggested an additional NB right turn lane. 
 
Pedestrians aggravate delays, particularly at the southeast corner of the SR-87/SR-260 intersection, where 
one pedestrian actuation can severely limit vehicular capacity.  Nate suggested that the project investigate 
the pedestrian and vehicular volumes to determine if a different balance might be appropriate.  The Town 
of Payson indicated that there have been some pedestrian crashes, and many pedestrians are 
schoolchildren at one of two schools about ¼ mile west of the intersection. 
 
Steve suggested ensuring that the study highlights the pedestrian and bicycle volumes and their impacts 
on traffic operations, as well as ensuring safe crossing times for all users.  While it may be possible to 
consider eliminating a pedestrian crossing if it makes substantial improvement in corridor traffic 
operations, such a change would need to be weighed against potential negative impacts, including the 
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possibility of jaywalking pedestrians and the associated safety impacts.  It is important that the model 
output sufficiently represents real-world field conditions. 
 
Curtis noted that Bonita street has only one lane east/west.  He suggested modeling an alternative to 
assess whether an additional lane could help.  He also suggested considering right-turn deceleration lanes 
approaching business driveways.  Randy pointed out that driveways will not be included in the models, but 
that the project could consider the impact of right-turn lanes independently outside the models.  Nate 
indicated that in his observations, traffic turning from the right lane caused recreational vehicles pulling 
trailers to slow, and their limited acceleration caused the impacts of a single right-turning vehicle to cause 
a considerable impact to traffic flow.  Curtis suggested developing a model to maximize the corridor’s 
capacity.  Nate indicated that such a model would be possible, but doing so would have undesirable 
impacts on local businesses and side-street traffic. 
 
LaRon advocated that the right-most NB through lane on SR-87 approaching SR-260 be converted to a 
right/through lane by shaving off the northwest corner of the channelizing “porkchop” island as a 
permanent improvement. 
 
Nate suggested compiling the Calibrated Existing Conditions VISSIM models for review before moving to 
the next steps of testing improvements. 
 
The group decided to target Memorial Day 2019 for data collection.  In the days leading up to this 
weekend, the consultant team will deploy of several pieces of data collection equipment in the field, 
including Anonymous Re-Identification (ARID) devices that will be installed in ADOT signal cabinets (for the 
purposes of obtaining a power source).  The consultant team will work with ADOT well in advance to gain 
access to the signal cabinets.  
 
It is expected that a smaller Technical Advisory Committee (TAC) will be invited to review the calibrated 
VISSIM model and options in Synchro prior to moving to VISSIM evaluation.  The TAC is expected to include 
Curtis Ward (Town of Payson), Steve Orosz (ADOT District), Nate Reisner (ADOT District), Trevor Eltringham 
(ADOT TSMO), and Jory Woolwine (ADOT TSMO). 
 
It would be ideal to complete the project by the end of July 2019 to align with ADOT’s funding request 
calendar.  This will require additional input from the group during June/July timeframe to review progress 
and comment on alternatives. 
 
Attachment:  Sign-in sheet 







 

Tuesday, July 9, 2019 
10:00 AM - Noon 
303 N. Beeline Highway, Payson – Police Department Training Room 

Moderator: Ray Leon 
Attendees: See Sign-In Sheet 
 

WELCOME AND INTRODUCTIONS 
Room introductions were made. 
 

PROJECT STATUS 
Counts were taken over Memorial Day weekend, including speeds, queues, and travel time as well as 
driver-behavior characteristics.  It was noted that cooler than normal weather in Phoenix may have 
contributed to lower volumes and queues in Payson over Memorial Day weekend than for a typical holiday 
weekend.  (The project will use traffic volume data from Labor Day 2017.)  The SYNCHRO model is built 
and in use.  The VISSIM model is built and is in the tuning phase. 
 
ADOT reported that it has a new CCTV camera at the intersection of SR-87 and SR-260 that went live just 
prior to Memorial Day.  ADOT is still working to gain internal access to the camera feed; ADOT will notify 
Lee Engineering if the feed can be made public. 
 

REVIEW OF SYNCHRO MODEL 
Dave gave an overview of past SYNCHRO and progression efforts, by others, and current network 
evaluation during AM, Midday, and PM peak periods.  Dave proposed initially excluding the most distant 
signals (87 and Casino, 260 and Tyler) from the coordination plan, although they could be added later if 
appropriate.  The group was not in favor of sequence changes by time of day due to type of driver and 
traffic mix.  The group supported removing the half-cycle operation at 87-Forest and using a consistent 
cycle length at all intersections.  Lee Engineering will propose a recommended phase sequence at each 
intersection, even if different than the existing sequence, but it will not vary by time of day. 
 

REVIEW OF VISSIM MODEL 
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Randy presented the differences between the SYNCHRO optimization model and the VISSIM simulation 
model, and showed a sample clip on screen, explaining what VISSIM does and shows.  The VISSIM model is 
largely constructed and is awaiting calibration.  Nate asked if VISSIM can model vehicles pulling trailers 
accurately, and Lee Engineering indicated that the traffic mix can be accurately represented in VISSIM 
using appropriate speed, acceleration and deceleration characteristics to reflect the effect of trailers and 
RVs.  The VISSIM model will also include pedestrians. 
 

DISCUSSION OF SIMULATION MODELING HOURS 
Randy introduced the topic with a handout of weekday and holiday volumes.  On Fridays prior to a holiday 
weekend, the highest-volume hour is from 11:30 a.m. to 12:30 p.m., but network-wide volumes are very 
similar for an extended period from late morning through early afternoon.  If ADOT would prefer to model 
a later hour, such as 2:15 p.m., volumes would be nearly as high but queues would be longer.  George 
suggested using maximum peak-hour volumes at 11:30 a.m. in order to replicate worst-case conditions, 
with the understanding that queuing and travel times can be considered from later in the afternoon as 
appropriate.  On Sunday of a holiday weekend, the peak hour was determined to be 12:00 to 1:00 p.m., 
and the group supported use of Sunday peak volumes in the simulation model. 
 

DISCUSSION OF ALTERNATIVES 
In response to a question about additional alternatives that should be evaluated, George asked whether 
the Town of Payson would support a roundabout at the 87-260 intersection.  LaRon said Payson favors 
roundabouts, but wondered if it could work there, particularly if a 3-lane configuration would be needed.  
George said Scott Ritchie had taken a preliminary look and determined that a roundabout footprint would 
likely fit at the intersection without major adverse impacts to adjacent parcels.  Ray indicated that 
discussion would be necessary with ADOT Planning to determine if a scope expansion would be needed to 
allow Lee Engineering to evaluate a roundabout as part of the current project.  Ray asked Lee to develop a 
scope and fee proposal for a triage analysis of size and operations of a roundabout.  (However, following 
the meeting, on July 10, Ray asked Lee Engineering to hold off on preparing a scope and fee proposal until 
ADOT can undertake additional discussion about process.) 
 

OPEN DISCUSSION 
None. 
 

SCHEDULE, NEXT STEPS 
Randy indicated that the VISSIM models are scheduled to be fully calibrated by the end of July, and as such 
it would be appropriate to target the next Progress Meeting for early August to review the calibrated 
VISSIM models and obtain ADOT’s support before using the models to evaluate alternatives. 
 

ADJOURN 

















 

Tuesday, August 13, 2019 
10:00 AM - Noon 
303 N. Beeline Highway, Payson – Police Department Training Room 

Moderator: Ray Leon 
Attendees: See Sign-In Sheet 
 

WELCOME AND INTRODUCTIONS 
Room introductions were made. 
 
Curtis noted that LaRon’s contract was terminated by the Payson Town Council on Thursday 8/8/19, and as 
such he will no longer participate in the project. 
 

PROJECT STATUS 
The group was concerned about pedestrian data at the intersection of SR 87 & SR 260, since pedestrian 
volumes were collected at a time of year when school was out of session. T he group discussed obtaining 
information from local schools on starting/ending/break times.  However, a preferable option would be to 
use ADOT’s new CCTV camera installed at the intersection to collect volume and pedestrian data.  George 
agreed to coordinate this data collection upon request. 
 
While the Synchro model was not a main point of discussion, the group mentioned a concern about 
calibration of the Synchro model.  Following the meeting, Lee Engineering determined that calibration of 
Synchro models is not a task typical of similar projects.  Lee Engineering can investigate this further if 
needed. 
 
The group also discussed the possibility of collecting data over the upcoming holiday weekend next month 
but agreed to defer a decision about additional data collection until identifying what other sources are 
available, as discussed later. 
 

REVIEW OF CALIBRATED VISSIM MODEL 
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Randy presented and discussed the VISSIM calibration effort to date.  He pointed out a concern that traffic 
volume was collected on Labor Day 2017 and calibration data was collected on Memorial Day 2019.  
Anecdotal evidence suggests that traffic was much smoother on Memorial Day 2019, which has 
complicated the VISSIM calibration effort. 
 
After discussion, Dan agreed to reach out to Tracy at ADOT for INRIX data from (at least) Labor Day 2017, 
which could be used and compared to the data from the VISSIM models and will report back on the 
availability of this data. 
 
The group agreed that it may be possible to conduct the review of the calibrated VISSIM models by email if 
the volume and travel time results are within 5 to 10% of field observations. 
 
Curtis mentioned that the driver behavior may be different on weekdays than weekends. 
 

DISCUSSION OF ROUNDABOUT ALTERNATIVE SCOPE 
Lee Engineering agreed to provide a detailed breakdown of their fee proposal to evaluate the operational 
characteristics of a roundabout at SR-87 and SR-260.  The scope is proposed to include evaluation of 
several possible roundabout configurations and working with ADOT to select a preferred alternative. 
 
ADOT requested Lee Engineering to also provide a fee proposal to prepare a conceptual-level geometric 
configuration of the preferred roundabout alternative, less than 15% design, and to provide a construction 
cost estimate for this configuration.  The right of way alignment will be provided by ADOT; it is preferable 
that the roundabout be configured so it remains within existing right of way. 
 
The group discussed the safety concerns of signalized intersections vs. roundabouts. 
 
The group discussed modelling several alternatives in VISSIM and choosing the most effective one. 
 

SCHEDULE, NEXT STEPS 
LEE Engineering will await the INRIX data to be provided by ADOT. 
 
Lee Engineering will provide a revised fee proposal for the roundabout alternative that includes a 
preliminary geometric configuration and construction cost estimate. 
 
Lee Engineering will review the project schedule once INRIX data is identified and propose an updated 
schedule to Ray. 
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DRAFT 

Thursday, February 13, 2020 
10:00 AM - Noon 
303 N. Beeline Highway, Payson – Community Development Conference Room 

Moderator: Ray Leon 
Attendees: See Sign-In Sheet 
 

Welcome and Introductions 
Room introductions were made. 

 
Roundabout Analysis at SR-87/SR-260 

o Review of Preliminary Capacity Analysis Results 
Randy presented tables (attached) showing traffic operational analysis results of the 
existing signal and a modified signal with a second right-turn lane added, as well as a variety 
of roundabout alternatives.  The analysis results were obtained using SIDRA software. All 
peaks in the existing condition operate at LOS F. Addition of a second northbound right turn 
lane offers considerable operational improvements for the northbound approach, and some 
improvements for the overall intersection level of service. Table 2 considers four 
roundabout alternatives with no auxiliary lanes, which the group agreed would not improve 
current conditions. Table 3 shows various configurations of roundabouts with no more than 
two lanes entering the circulating roadway.  Table 4 deals with larger roundabouts, 
including at least one approach with more than two lanes, which offer a higher challenge 
for drivers.  
 
It was agreed that Layout J had the best performance based on the tabulated results, but 
has two approaches with 3 lanes, which could be out of context for Payson. 
 
The analysis did not address future volume projections, but capacity improvements need to 
be viewed in context of other intersections in the network. 
 
George stated that there could be a need to introduce pedestrian refuge islands and bypass 
lanes. Also, having 3 through lanes at more than two exits in a row may be confusing. He 
mentioned that alternatives E, H, and J have potential for further review. 
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The group discussed the configurations in Table 4, which include at least one approach with 
three lanes entering the roundabout. These configurations would require pedestrians to 
cross three lanes at a time, and would likely require a raised island separator or some kind 
of controlled crossing treatment, such as a Pedestrian Hybrid Beacon (HAWK). 
 
Randy suggested that layout E has among the best operational performance among 
roundabouts with no more than two lanes entering the circulating roadway.  This layout 
could be a preferred alternative. 
 
Steve was concerned that layout E shows a queue length longer existing conditions, which 
may increase rear-end crashes.  Randy pointed out that the southbound approach is the 
main issue in layout E, as in most other roundabout alternatives.  Particularly during the 
Sunday peak hour, the very heavy westbound traffic does not allow many gaps for the 
southbound traffic. A metering signal or other metering approach may address this issue. 
 
Steve asked if it would be possible to add dual right turn lanes on additional approaches. 
Steve advised that queues be considered, along with the pros and cons of pedestrian 
accommodations. 
 

o Discussion of Pedestrian Accommodations 
Randy presented a slide focusing on pedestrian accommodations. There is no federal 
requirement that roundabout crosswalks be controlled. However, the proposed Public 
Rights of Way Accessibility Guidelines (PROWAG) would require controlled crossings or 
similar treatments on multilane crossings at roundabouts, but PROWAG has not been 
adopted and there is no indication when or if it will be. 
 
Sam mentioned that the ADOT policy is to comply with the Americans with Disability Act 
Accessibility Guidelines (ADAAG), which is currently in force, and “do the best we can” to 
address PROWAG requirements if possible on a project-by-project basis. 
 
George stated that a HAWK or RRRF should be used on multilane approaches. An example is 
Hayden Road/Northsight Blvd in Scottsdale.  A similar example was shown on a slide.  The 
example has PHBs on both approaching and departing legs of a roundabout with a 
pedestrian path through the splitter island in a Z-shape. 
 
Steve asked if a grade separated pedestrian crossing should be considered, which would 
need to be ADA compliant and would be a long-term solution. The group agreed that this is 
a costly solution but that it would eliminate pedestrian conflicts.  George mentioned a 
grade-separated pedestrian crossing in Buckeye. 
 

o Decision About Proceeding with Footprint Evaluation 
The group discussed that a decision to move to Phase 2 of the roundabout review does not 
signify that the roundabout is the preferred alternative, only that the roundabout is an 
alternative.  Phase 2 will provide further information about the cost and size of the 
roundabout to help compare it with other alternatives. 
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Ray asked if the roundabout should be included as one of the alternatives. George 
mentioned that it is possible with dual right turn lanes and upgraded signal timing, Layouts 
E, H, and J could be considered. Nate agreed, and mentioned that it is best to consider 
layouts E and J, as H will probably fall out. 
 
Ray discussed right of way. George noted that a fatal flaw of a roundabout would be taking 
a critical portion of a parking lot or building.  Lee Engineering will consider right-of-way 
needs and attempt to choose a layout that minimizes or avoids major takes. 
 
The group agreed to proceed with a phase 2 analysis of Layout J as an ultimate solution, 
with Layout E to be constructed as an interim, expandable treatment. 
 

o Other Alternatives 
Dave mentioned that he has the original interconnect estimate from Trevor. 
 
Steve requested that a westbound right-turn lane be considered as a project alternative, 
and Randy agreed to incorporate the suggestion. 
 

Calibrated VISSIM Model 
Randy gave a VISSIM update showing model hours and travel time sources, and he discussed the 
history of traffic and travel time data collection on the project.  At an earlier meeting, the group 
had decided to use INRIX data for VISSIM calibration purposes.  
 
Shafique asked if speed data was available. Randy mentioned that speed data was not available 
and that only travel time by segment from INRIX was available.  
 
Randy mentioned that more calibration of VISSIM is needed due to INRIX travel time data not 
sufficiently matching field conditions.  A key concern is a large variability in the INRIX data during 
the peak hour.  Randy said Lee Engineering will work to identify methods to handle this variability. 
 
The models currently show a travel time variance between field and model of 10% to 30%, and that 
another week is needed to refine the models. Ray proposed a two-week window. 
 
Randy mentioned that VISSIM model is shown using version 11 and showed a demo of the Friday 
peak-hour scenario. 
 
George advocated considering options away from the main intersection but short of a full Payson 
Bypass route to help improve conditions in the network. 

 
Schedule, Next Steps 
Lee Engineering will provide a meeting summary and handouts for review and comment. 
 
VISSIM models will be provided for review upon completion of calibration using Version 9 of the 
software. 

 







Table 1.  Intersection Capacity Analysis Results – SR 87 at SR 260 – Existing Signal

Existing Signal Control with Existing Lanes

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 116.7 (F)1 122.0 (F) 64.0 (E) 195.5 (F) 50.1 (D) 17 veh (NB)
Sunday 91.8 (F) 57.2 (E) 153.1 (F) 63.0 (E) 62.8 (E) 30 veh (WB)

Weekday 80.8 (F) 66.7 (E) 56.2 (E) 126.8 (F) 44.7 (D) 17 veh (NB)

Existing Signal Control with Two Northbound Right Turn Lanes

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 59.7 (E)1 122.0 (F) 64.0 (E) 34.8 (C) 50.1 (D) 17 veh (NB)
Sunday 83.0 (F) 57.2 (E) 153.1 (F) 33.8 (C) 62.8 (E) 30 veh (WB)

Weekday 46.1 (D) 66.7 (E) 56.2 (E) 33.8 (C) 44.7 (D) 17 veh (NB)
1 Delay in seconds/vehicle (Level of Service) from Synchro 10 HCM 6 methodology

Table 2.  Intersection Capacity Analysis Results – SR 87 at SR 260 – No Auxiliary Lanes

Layout A – 1x2x2x2 Roundabout with 1 Lane Eastbound

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 128.9 (F), 1.911 442.7 (F), 1.91 80.1 (F), 1.07 83.0 (F), 1.09 38.7 (E) 119 veh (EB)
Sunday 110.3 (F), 1.37 219.5 (F), 1.37 156.8 (F), 1.27 25.5 (D) 112.8 (F), 1.15 66 veh (WB)

Weekday 64.1 (F), 1.33 195.8 (F), 1.33 63.1 (F), 0.99 41.1 (E) 41.3 (E) 44 veh (EB)

Layout B – 2x2x2x2 Roundabout

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 119.3 (F), 1.41 99.1 (F), 1.06 70.4 (F), 1.03 212.7 (F), 1.41 42.7 (E) 93 veh (NB)
Sunday 102.4 (F), 1.33 48.7 (E) 181.6 (F), 1.33 37.0 (E) 97.7 (F), 1.11 73 veh (WB)

Weekday 55.9 (F), 1.03 37.8 (E) 68.4 (F), 1.01 63.2 (F), 1.03 39.8 (E) 36 veh (NB)

Layout C 1 – 2x2x2x3 Roundabout with 3 Lanes Southbound

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 112.3 (F), 1.40 97.1 (F), 1.05 68.5 (F), 1.03 210.4 (F), 1.40 18.7 (C) 92 veh (NB)
Sunday 85.8 (F), 1.33 65.1 (F), 0.83 181.6 (F), 1.33 42.9 (E) 28.5 (D) 73 veh (WB)

Weekday 50.8 (F), 1.03 37.8 (E) 68.4 (F), 1.01 63.2 (F), 1.03 19.5 (C) 36 veh (NB)

Layout C 2 – 2x3x2x2 Roundabout with 3 Lanes Westbound

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 107.4 (F), 1.39 103.4 (F), 1.07 29.4 (D) 206.5 (F), 1.39 45.6 (E) 91 veh (NB)
Sunday 95.6 (F), 1.45 50.0 (E) 45.7 (E) 28.1 (D) 236.5 (F), 1.45 77 veh (SB)

Weekday 44.8 (E), 1.03 38.4 (E) 25.1 (D) 63.2 (F), 1.03 41.0 (E) 36 veh (NB)
1 Delay in seconds/vehicle (Level of Service) from SIDRA HCM 6 methodology, v/c ratio for approach with LOS F or intersection with 
LOS E or F



Table 3.  Intersection Capacity Analysis Results – SR 87 at SR 260 – 2 Lane Roundabout Comparison

Layout B – 2x2x2x2 Roundabout

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 119.3 (F), 1.41 99.1 (F), 1.06 70.4 (F), 1.03 212.7 (F), 1.41 42.7 (E) 93 veh (NB)
Sunday 102.4 (F), 1.33 48.7 (E) 181.6 (F), 1.33 37.0 (E) 97.7 (F), 1.11 73 veh (WB)

Weekday 55.9 (F), 1.03 37.8 (E) 68.4 (F), 1.01 63.2 (F), 1.03 39.8 (E) 36 veh (NB)

Layout D – 2x2x2x2 Roundabout with Westbound Right Turn Lane

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 105.3 (F), 1.39 103.4 (F), 1.07 21.9 (C) 206.5 (F), 1.39 45.6 (E) 91 veh (NB)
Sunday 93.1 (F), 1.37 49.1 (E) 67.3 (F), 1.06 29.6 (D) 202.2 (F), 1.37 69 veh (SB)

Weekday 44.6 (E), 1.03 38.4 (E) 24.3 (C) 63.2 (F), 1.03 41.0 (E) 36 veh (NB)

Layout E – 2x2x2x2 Roundabout with Westbound and Northbound Right Turn Lanes

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 44.1 (E), 1.17 110.1 (F), 1.17 46.3 (E) 10.6 (B) 48.4 (E) 29 veh (EB)
Sunday 86.3 (F), 1.37 49.1 (E) 67.3 (F), 1.06 6.9 (A) 202.2 (F), 1.37 69 veh (SB)

Weekday 24.4 (C) 41.9 (E) 25.8 (D) 6.9 (A) 41.3 (E) 13 veh (SB)

Layout F – 2x2x2x2 Roundabout with Northbound Right Turn Lane

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 65.6 (F), 1.29 68.4 (F), 1.03 168.9 (F), 1.29 11.7 (B) 24.6 (C) 58 veh (WB)
Sunday 93.6 (F), 1.33 48.6 (E) 181.6 (F), 1.33 7.6 (A) 97.7 (F), 1.11 73 veh (WB)

Weekday 36.2 (E), 1.03 39.9 (E) 74.9 (F), 1.03 6.9 (A) 37.7 (E) 24 veh (WB)
1 Delay in seconds/vehicle (Level of Service) from SIDRA HCM 6 methodology, v/c ratio for approach with LOS F or intersection with 
LOS E or F



Table 4.  Intersection Capacity Analysis Results – SR 87 at SR 260 – 3 Lane Roundabout Comparison

Layout C 1 – 2x2x2x3 Roundabout with 3 Lanes Southbound

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 112.3 (F), 1.40 97.1 (F), 1.05 68.5 (F), 1.03 210.4 (F), 1.40 18.7 (C) 92 veh (NB)
Sunday 85.8 (F), 1.33 65.1 (F), 0.83 181.6 (F), 1.33 42.9 (E) 28.5 (D) 73 veh (WB)

Weekday 50.8 (F), 1.03 37.8 (E) 68.4 (F), 1.01 63.2 (F), 1.03 19.5 (C) 36 veh (NB)

Layout C 2 – 2x3x2x2 Roundabout with 3 Lanes Westbound

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 107.4 (F), 1.39 103.4 (F), 1.07 29.4 (D) 206.5 (F), 1.39 45.6 (E) 91 veh (NB)
Sunday 95.6 (F), 1.45 50.0 (E) 45.7 (E) 28.1 (D) 236.5 (F), 1.45 77 veh (SB)

Weekday 44.8 (E), 1.03 38.4 (E) 25.1 (D) 63.2 (F), 1.03 41.0 (E) 36 veh (NB)

Layout G – 2x2x2x3 Roundabout with 3 Lanes Southbound and Westbound Right Turn Lane

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 99.7 (F), 1.39 103.4 (F), 1.07 21.9 (C) 206.5 (F), 1.39 19.8 (C) 91 veh (NB)
Sunday 61.8 (F), 1.06 109.8 (F), 0.99 67.2 (F), 1.06 42.8 (E) 60.8 (F), 0.99 28 veh (WB)

Weekday 39.9 (E), 1.03 38.4 (E) 24.3 (C) 63.2 (F), 1.03 19.9 (C) 36 veh (NB)

Layout H – 2x2x2x3 Roundabout with 3 Lanes SB Plus Westbound & Northbound Right Turn Lanes

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 36.2 (E), 1.07 103.4 (F), 1.07 43.3 (E) 10.9 (A) 20.4 (C) 19 veh (EB)
Sunday 51.4 (F), 1.06 109.8 (F), 0.99 67.2 (F), 1.06 8.1 (A) 60.8 (F), 0.99 28 veh (WB)

Weekday 18.6 (C) 38.4 (E) 25.8 (D) 6.9 (A) 20.0 (C) 7 veh (WB)

Layout I 1 – 2x2x2x3 Roundabout with 3 Lanes Southbound and Northbound Right Turn Lane

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 62.5 (F), 1.29 62.9 (F), 0.93 168.9 (F), 1.29 12.0 (B) 13.9 (B) 58 veh (WB)
Sunday 75.4 (F), 1.33 65.1 (F), 0.83 181.6 (F), 1.33 8.1 (A) 28.5 (D) 73 veh (WB)

Weekday 31.2 (D) 36.7 (E) 74.9 (F), 1.03 6.9 (A) 18.9 (C) 24 veh (WB)

Layout I 2 – 2x3x2x2 Roundabout with 3 Lanes Westbound and Northbound Right Turn Lane

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 46.9 (E), 1.12 103.4 (F), 1.07 64.2 (F), 1.12 10.9 (B) 43.7 (E) 34 veh (WB)
Sunday 89.1 (F), 1.45 50.0 (E) 45.7 (E) 6.8 (A) 236.5 (F), 1.45 77 veh (SB)

Weekday 24.2 (C) 38.4 (E) 26.6 (D) 6.9 (A) 41.3 (E) 13 veh (SB)

Layout J – 2x3x2x3 Roundabout with 3 Lanes SB & WB Plus WB & NB Right Turn Lanes

Peak Hour Intersection EB Longhorn Rd WB SR 260 NB SR 87 SB SR 87 Max 95th

Percentile Queue
Friday 30.4 (D) 103.4 (F), 1.07 21.8 (C) 10.9 (B) 20.4 (C) 19 veh (EB)
Sunday 45.8 (E), 1.05 114.5 (F), 1.01 35.5 (E) 8.1 (A) 75.8 (F), 1.05 22 veh (SB)

Weekday 16.0 (C) 37.4 (E) 16.6 (C) 6.8 (A) 19.9 (C) 6 veh (SB)
1 Delay in seconds/vehicle (Level of Service) from SIDRA HCM 6 methodology, v/c ratio for approach with LOS F or intersection with 
LOS E or F



PAYSON TRAFFIC STUDY UPDATE
FEB. 13, 2020

AGENDA

Roundabout Update

VISSIM Calibration Update



PEDESTRIANS AT ROUNDABOUTS

No current requirement for crosswalks to be controlled

PROWAG:  If adopted, would require a pedestrian treatment across multi-
lane crossings at new roundabouts:

Pedestrian-activated traffic signal

Pedestrian Hybrid Beacon (PHBs)

“Other treatment that results in substantially equivalent accessibility”



VISSIM UPDATE

Modeling hours:
Friday Holiday, 11:30 a.m. to 12:30 p.m.

Sunday Holiday, 12:00 to 1:00 p.m.

Weekday, 11:45 a.m. to 12:45 p.m.

Travel Time Source
ARID vs. INRIX
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Synchro Results and Timing Plans 

 













































































Timings
1: SR 87 & Forest 08/14/2020

Weekday Volumes - Proposed AM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 1

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 8 13 88 17 42 322 20 32 475
Future Volume (vph) 8 13 88 17 42 322 20 32 475
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 4 8 6 2
Permitted Phases 4 8 6 6 2
Detector Phase 4 4 8 8 6 6 6 2 2
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 20.0 20.0 20.0 20.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 25.0 25.0 25.0 25.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0 55.0 55.0 55.0 55.0 55.0
Total Split (%) 38.9% 38.9% 38.9% 38.9% 61.1% 61.1% 61.1% 61.1% 61.1%
Yellow Time (s) 3.2 3.2 3.2 3.2 3.9 3.9 3.9 3.9 3.9
All-Red Time (s) 2.3 2.3 2.3 2.3 1.1 1.1 1.1 1.1 1.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min C-Min
Act Effct Green (s) 11.4 11.4 11.4 11.4 71.6 71.6 71.6 71.6 71.6
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.80 0.80 0.80 0.80 0.80
v/c Ratio 0.05 0.34 0.59 0.24 0.07 0.12 0.02 0.04 0.19
Control Delay 32.6 14.0 50.7 17.8 1.6 1.2 0.3 3.7 3.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.6 14.0 50.7 17.8 1.6 1.2 0.3 3.7 3.4
LOS C B D B A A A A A
Approach Delay 15.7 38.3 1.2 3.4
Approach LOS B D A A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 75 (83%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 8.0 Intersection LOS: A
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: SR 87 & Forest



Timings
2: SR 87 & Rumsey/Malibu 08/14/2020

Weekday Volumes - Proposed AM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 2

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 34 8 40 6 22 48 372 42 547 34
Future Volume (vph) 34 8 40 6 22 48 372 42 547 34
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA custom
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 4 8 8 6 2 6
Detector Phase 7 4 3 8 8 1 6 5 2 6
Switch Phase
Minimum Initial (s) 5.0 6.0 5.0 6.0 6.0 5.0 20.0 5.0 20.0 20.0
Minimum Split (s) 10.8 11.9 10.8 11.9 11.9 9.3 33.2 9.4 33.3 33.2
Total Split (s) 15.0 15.0 15.0 15.0 15.0 12.0 48.0 12.0 48.0 48.0
Total Split (%) 16.7% 16.7% 16.7% 16.7% 16.7% 13.3% 53.3% 13.3% 53.3% 53.3%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.9 3.0 3.9 3.9
All-Red Time (s) 2.8 2.9 2.8 2.9 2.9 1.3 1.3 1.4 1.4 1.3
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) 5.8 5.9 5.8 5.9 5.9 4.3 5.2 4.4 5.3 5.2
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Min None C-Min C-Min
Act Effct Green (s) 9.3 6.1 9.8 6.3 6.3 68.6 66.7 68.5 66.7 66.7
Actuated g/C Ratio 0.10 0.07 0.11 0.07 0.07 0.76 0.74 0.76 0.74 0.74
v/c Ratio 0.20 0.24 0.22 0.05 0.10 0.08 0.17 0.06 0.23 0.03
Control Delay 32.9 25.4 33.2 39.8 0.8 1.6 2.3 3.8 6.0 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.9 25.4 33.2 39.8 0.8 1.6 2.3 3.8 6.0 0.1
LOS C C C D A A A A A A
Approach Delay 29.5 23.3 2.2 5.5
Approach LOS C C A A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 53 (59%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.24
Intersection Signal Delay: 6.5 Intersection LOS: A
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: SR 87 & Rumsey/Malibu
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3: SR 87 & Longhorn/SR 260 08/14/2020

Weekday Volumes - Proposed AM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 3

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 77 119 316 80 105 56 331 346 136 410 72
Future Volume (vph) 77 119 316 80 105 56 331 346 136 410 72
Turn Type Prot NA Prot NA Perm Prot NA Free Prot NA Perm
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 8 Free 2
Detector Phase 7 4 3 8 8 1 6 5 2 2
Switch Phase
Minimum Initial (s) 10.0 6.0 6.0 6.0 6.0 6.0 10.0 6.0 10.0 10.0
Minimum Split (s) 17.4 13.5 13.4 13.5 13.5 13.2 41.3 13.2 41.3 41.3
Total Split (s) 18.0 14.0 20.0 16.0 16.0 14.0 42.0 14.0 42.0 42.0
Total Split (%) 20.0% 15.6% 22.2% 17.8% 17.8% 15.6% 46.7% 15.6% 46.7% 46.7%
Yellow Time (s) 3.0 3.6 3.0 3.6 3.6 3.0 3.6 3.0 3.6 3.6
All-Red Time (s) 4.4 3.9 4.4 3.9 3.9 4.2 2.7 4.2 2.7 2.7
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) 7.4 7.5 7.4 7.5 7.5 7.2 6.3 7.2 6.3 6.3
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None C-Min None C-Min C-Min
Act Effct Green (s) 10.0 8.1 14.2 15.7 15.7 7.5 31.4 90.0 7.9 34.5 34.5
Actuated g/C Ratio 0.11 0.09 0.16 0.17 0.17 0.08 0.35 1.00 0.09 0.38 0.38
v/c Ratio 0.22 0.53 0.64 0.27 0.25 0.41 0.29 0.24 0.49 0.33 0.11
Control Delay 38.1 31.8 35.2 33.3 6.4 37.8 21.3 0.5 42.4 18.0 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.1 31.8 35.2 33.3 6.4 37.8 21.3 0.5 42.4 18.0 2.8
LOS D C D C A D C A D B A
Approach Delay 33.7 28.9 12.7 21.6
Approach LOS C C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green, Master Intersection
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 21.7 Intersection LOS: C
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: SR 87 & Longhorn/SR 260
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4: SR 87 & Bonita 08/14/2020

Weekday Volumes - Proposed AM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 43 16 44 11 7 639 28 681
Future Volume (vph) 43 16 44 11 7 639 28 681
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 4 1 6 5 2
Permitted Phases 4 4 6 2
Detector Phase 4 4 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 25.0 6.0 25.0
Minimum Split (s) 11.5 11.5 11.5 11.5 10.5 29.7 10.5 29.7
Total Split (s) 23.0 23.0 23.0 23.0 14.0 53.0 14.0 53.0
Total Split (%) 25.6% 25.6% 25.6% 25.6% 15.6% 58.9% 15.6% 58.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.6 3.0 3.6
All-Red Time (s) 2.5 2.5 2.5 2.5 1.0 1.1 1.0 1.1
Lost Time Adjust (s) 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 5.5 4.0 4.7 4.0 4.7
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min None C-Min
Act Effct Green (s) 7.7 7.7 7.7 7.7 72.7 69.3 74.3 73.3
Actuated g/C Ratio 0.09 0.09 0.09 0.09 0.81 0.77 0.83 0.81
v/c Ratio 0.41 0.21 0.41 0.33 0.01 0.27 0.05 0.26
Control Delay 49.3 26.6 49.0 20.2 0.4 1.4 0.6 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.3 26.6 49.0 20.2 0.4 1.4 0.6 0.8
LOS D C D C A A A A
Approach Delay 39.8 33.1 1.4 0.8
Approach LOS D C A A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 58 (64%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.41
Intersection Signal Delay: 4.9 Intersection LOS: A
Intersection Capacity Utilization 40.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     4: SR 87 & Bonita



Timings
5: SR 87 & Main 08/14/2020

Weekday Volumes - Proposed AM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 5

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 81 32 25 25 40 24 564 73 449
Future Volume (vph) 81 32 25 25 40 24 564 73 449
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 4 8 8 6 2
Detector Phase 7 4 3 8 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 15.0 5.0 15.0
Minimum Split (s) 10.9 10.4 10.9 10.4 10.4 9.5 25.1 10.0 34.1
Total Split (s) 17.0 20.0 14.0 17.0 17.0 13.0 43.0 13.0 43.0
Total Split (%) 18.9% 22.2% 15.6% 18.9% 18.9% 14.4% 47.8% 14.4% 47.8%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.6 3.0 3.6
All-Red Time (s) 2.4 2.4 2.4 2.4 2.4 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.4 5.4 5.4 5.4 5.4 4.5 5.1 4.5 5.1
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Min None C-Min
Act Effct Green (s) 17.8 13.2 10.1 5.7 5.7 60.1 56.4 63.1 60.9
Actuated g/C Ratio 0.20 0.15 0.11 0.06 0.06 0.67 0.63 0.70 0.68
v/c Ratio 0.35 0.26 0.15 0.23 0.18 0.04 0.28 0.15 0.25
Control Delay 31.8 22.1 28.6 44.5 1.7 6.3 11.2 2.3 2.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.8 22.1 28.6 44.5 1.7 6.3 11.2 2.3 2.2
LOS C C C D A A B A A
Approach Delay 27.4 21.1 11.0 2.2
Approach LOS C C B A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 6 (7%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.35
Intersection Signal Delay: 9.6 Intersection LOS: A
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     5: SR 87 & Main



Timings
6: Park Ent & SR 87 08/14/2020

Weekday Volumes - Proposed AM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 6

Lane Group EBT EBR WBL WBT SBL SBT SBR Ø2 Ø3 Ø4 Ø5 Ø8
Lane Configurations
Traffic Volume (vph) 2 1 9 1 91 286 1
Future Volume (vph) 2 1 9 1 91 286 1
Turn Type NA Perm Perm NA Prot NA Perm
Protected Phases 7 3 4 1 6 2 3 4 5 8
Permitted Phases 7 3 4 6
Detector Phase 7 7 3 4 3 4 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 7.0 30.0 30.0 30.0 5.0 2.0 7.0 2.0
Minimum Split (s) 8.0 8.0 15.7 35.3 35.3 35.3 8.0 9.7 15.1 9.7
Total Split (s) 8.0 8.0 19.2 39.5 39.5 35.4 8.0 9.7 15.1 9.7
Total Split (%) 8.9% 8.9% 21.3% 43.9% 43.9% 39% 9% 11% 17% 11%
Yellow Time (s) 3.0 3.0 4.3 4.3 4.3 4.3 3.0 3.0 4.3 3.0
All-Red Time (s) 0.0 0.0 4.4 1.0 1.0 1.0 0.0 4.7 3.8 4.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 3.0 8.7 5.3 5.3
Lead/Lag Lead Lead Lead Lag Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None Min Min Min None None None None
Act Effct Green (s) 5.2 5.2 13.2 8.3 47.5 47.5
Actuated g/C Ratio 0.08 0.08 0.21 0.13 0.74 0.74
v/c Ratio 0.01 0.00 0.05 0.43 0.12 0.00
Control Delay 34.0 0.0 3.6 35.5 7.1 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.0 0.0 3.6 35.5 7.1 0.0
LOS C A A D A A
Approach Delay 22.7 3.6 13.9
Approach LOS C A B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 64
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.43
Intersection Signal Delay: 13.7 Intersection LOS: B
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Park Ent & SR 87



Timings
7: BIA 101 & SR 87 08/14/2020

Weekday Volumes - Proposed AM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 7

Lane Group EBL EBT WBT WBR NBL NBT NBR Ø1 Ø4 Ø6 Ø7 Ø8
Lane Configurations
Traffic Volume (vph) 1 1 10 87 1 457 31
Future Volume (vph) 1 1 10 87 1 457 31
Turn Type Perm NA NA Perm Prot NA Perm
Protected Phases 7 8 3 5 2 1 4 6 7 8
Permitted Phases 7 8 3 2
Detector Phase 7 8 7 8 3 3 5 2 2
Switch Phase
Minimum Initial (s) 5.0 5.0 7.0 30.0 30.0 7.0 2.0 30.0 5.0 2.0
Minimum Split (s) 8.0 8.0 15.1 35.3 35.3 15.7 9.7 35.3 8.0 9.7
Total Split (s) 8.0 8.0 15.1 35.4 35.4 19.2 9.7 39.5 8.0 9.7
Total Split (%) 8.9% 8.9% 16.8% 39.3% 39.3% 21% 11% 44% 9% 11%
Yellow Time (s) 3.0 3.0 4.3 4.3 4.3 4.3 3.0 4.3 3.0 3.0
All-Red Time (s) 0.0 0.0 3.8 1.0 1.0 4.4 4.7 1.0 0.0 4.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 3.0 8.1 5.3 5.3
Lead/Lag Lead Lead Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None Min Min None None Min None None
Act Effct Green (s) 8.1 5.2 5.2 7.3 36.3 36.3
Actuated g/C Ratio 0.13 0.08 0.08 0.11 0.57 0.57
v/c Ratio 0.01 0.07 0.21 0.00 0.25 0.03
Control Delay 43.0 34.6 1.1 33.0 12.6 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.0 34.6 1.1 33.0 12.6 0.1
LOS D C A C B A
Approach Delay 43.0 4.6 11.8
Approach LOS D A B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 64
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.43
Intersection Signal Delay: 10.7 Intersection LOS: B
Intersection Capacity Utilization 45.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: BIA 101 & SR 87



Timings
8: Payson Village & SR 260 08/14/2020

Weekday Volumes - Proposed AM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 8

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 31 538 29 437 49 6 20 5 6
Future Volume (vph) 31 538 29 437 49 6 20 5 6
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA Perm
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 6 4 8 8
Detector Phase 5 2 1 6 4 4 8 8 8
Switch Phase
Minimum Initial (s) 5.0 30.0 5.0 30.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 9.5 35.1 9.5 35.1 12.1 12.1 12.1 12.1 12.1
Total Split (s) 15.0 49.0 15.0 49.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 16.7% 54.4% 16.7% 54.4% 28.9% 28.9% 28.9% 28.9% 28.9%
Yellow Time (s) 3.0 3.6 3.0 3.6 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.5 1.5 1.5 1.5 3.1 3.1 3.1 3.1 3.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 5.1 4.5 5.1 6.1 6.1 6.1 6.1
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None C-Min None C-Min None None None None None
Act Effct Green (s) 71.2 68.6 71.2 68.6 7.9 7.9 7.9 7.9
Actuated g/C Ratio 0.79 0.76 0.79 0.76 0.09 0.09 0.09 0.09
v/c Ratio 0.05 0.16 0.05 0.13 0.44 0.10 0.22 0.03
Control Delay 1.1 1.6 2.3 3.8 49.7 27.0 41.4 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.1 1.6 2.3 3.8 49.7 27.0 41.4 0.3
LOS A A A A D C D A
Approach Delay 1.5 3.7 44.7 32.9
Approach LOS A A D C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 6 (7%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.44
Intersection Signal Delay: 5.6 Intersection LOS: A
Intersection Capacity Utilization 49.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     8: Payson Village & SR 260



Timings
9: Granite Dells Rd/Manzanita & SR 260 08/14/2020

Weekday Volumes - Proposed AM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 9

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 17 453 64 38 393 42 25 46 41
Future Volume (vph) 17 453 64 38 393 42 25 46 41
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 4
Permitted Phases 2 2 6 4 4
Detector Phase 5 2 2 1 6 4 4 4 4
Switch Phase
Minimum Initial (s) 6.0 17.0 17.0 6.0 17.0 6.0 6.0 6.0 6.0
Minimum Split (s) 10.0 26.3 26.3 10.0 27.3 12.3 12.3 12.3 12.3
Total Split (s) 14.0 49.0 49.0 14.0 49.0 27.0 27.0 27.0 27.0
Total Split (%) 15.6% 54.4% 54.4% 15.6% 54.4% 30.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.0 4.3 4.3 3.0 4.3 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 3.3 3.3 3.3 3.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.3 5.3 4.0 5.3 6.3 6.3 6.3 6.3
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max None C-Max None None None None
Act Effct Green (s) 70.6 66.8 66.8 71.4 68.8 9.1 9.1 9.1 9.1
Actuated g/C Ratio 0.78 0.74 0.74 0.79 0.76 0.10 0.10 0.10 0.10
v/c Ratio 0.02 0.19 0.06 0.06 0.11 0.35 0.32 0.37 0.35
Control Delay 0.9 1.4 0.1 2.9 4.4 43.6 22.6 44.6 30.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.9 1.4 0.1 2.9 4.4 43.6 22.6 44.6 30.1
LOS A A A A A D C D C
Approach Delay 1.2 4.3 31.1 36.1
Approach LOS A A C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 10 (11%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.37
Intersection Signal Delay: 8.2 Intersection LOS: A
Intersection Capacity Utilization 41.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Granite Dells Rd/Manzanita & SR 260



Timings
10: Rim Club Pkwy/Tyler Pkwy & SR 260 08/14/2020

Weekday Volumes - Proposed AM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 6 388 27 8 377 41 16 4 53 8
Future Volume (vph) 6 388 27 8 377 41 16 4 53 8
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 6.0 20.0 20.0 6.0 20.0 20.0 7.0 7.0 7.0 7.0
Minimum Split (s) 10.0 32.6 32.6 10.0 31.6 31.6 13.9 13.9 13.9 13.9
Total Split (s) 10.0 35.0 35.0 10.0 35.0 35.0 15.0 15.0 15.0 15.0
Total Split (%) 16.7% 58.3% 58.3% 16.7% 58.3% 58.3% 25.0% 25.0% 25.0% 25.0%
Yellow Time (s) 3.0 5.6 5.6 3.0 5.6 5.6 4.1 4.1 4.1 4.1
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 2.8 2.8 2.8 2.8
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) 4.0 6.6 6.6 4.0 6.6 6.6 6.9 6.9 6.9 6.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None Min Min None Min Min None None None None
Act Effct Green (s) 30.3 29.4 29.4 30.3 29.4 29.4 7.3 7.3 7.3 7.3
Actuated g/C Ratio 0.70 0.68 0.68 0.70 0.68 0.68 0.17 0.17 0.17 0.17
v/c Ratio 0.01 0.18 0.03 0.01 0.17 0.04 0.06 0.03 0.20 0.15
Control Delay 3.8 6.4 0.0 3.9 6.4 0.1 17.4 14.4 18.8 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.8 6.4 0.0 3.9 6.4 0.1 17.4 14.4 18.8 10.2
LOS A A A A A A B B B B
Approach Delay 6.0 5.7 16.5 15.0
Approach LOS A A B B

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 43.4
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.20
Intersection Signal Delay: 7.0 Intersection LOS: A
Intersection Capacity Utilization 42.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     10: Rim Club Pkwy/Tyler Pkwy & SR 260



Timings
1: SR 87 & Forest 08/14/2020

Weekday Volumes - Proposed PM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 1

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 29 28 54 39 108 690 62 46 542
Future Volume (vph) 29 28 54 39 108 690 62 46 542
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 4 8 6 2
Permitted Phases 4 8 6 6 2
Detector Phase 4 4 8 8 6 6 6 2 2
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 20.0 20.0 20.0 20.0 20.0
Minimum Split (s) 31.5 31.5 31.5 31.5 25.0 25.0 25.0 25.0 25.0
Total Split (s) 36.0 36.0 36.0 36.0 54.0 54.0 54.0 54.0 54.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Yellow Time (s) 3.2 3.2 3.2 3.2 3.9 3.9 3.9 3.9 3.9
All-Red Time (s) 2.3 2.3 2.3 2.3 1.1 1.1 1.1 1.1 1.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min C-Min
Act Effct Green (s) 9.2 9.2 9.2 9.2 73.8 73.8 73.8 73.8 73.8
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.82 0.82 0.82 0.82 0.82
v/c Ratio 0.24 0.43 0.45 0.43 0.18 0.26 0.05 0.09 0.21
Control Delay 40.7 20.8 48.4 25.3 2.2 1.6 0.5 3.2 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.7 20.8 48.4 25.3 2.2 1.6 0.5 3.2 2.7
LOS D C D C A A A A A
Approach Delay 25.7 34.2 1.6 2.7
Approach LOS C C A A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 83 (92%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.45
Intersection Signal Delay: 6.3 Intersection LOS: A
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: SR 87 & Forest



Timings
2: SR 87 & Rumsey/Malibu 08/14/2020

Weekday Volumes - Proposed PM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 2

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 147 20 39 21 50 130 717 45 568 87
Future Volume (vph) 147 20 39 21 50 130 717 45 568 87
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA custom
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 4 8 8 6 2 6
Detector Phase 7 4 3 8 8 1 6 5 2 6
Switch Phase
Minimum Initial (s) 5.0 6.0 5.0 6.0 6.0 5.0 20.0 5.0 20.0 20.0
Minimum Split (s) 10.8 11.9 10.8 11.9 11.9 9.3 33.2 9.4 33.3 33.2
Total Split (s) 20.0 21.0 13.0 14.0 14.0 15.0 46.0 10.0 41.0 46.0
Total Split (%) 22.2% 23.3% 14.4% 15.6% 15.6% 16.7% 51.1% 11.1% 45.6% 51.1%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.9 3.0 3.9 3.9
All-Red Time (s) 2.8 2.9 2.8 2.9 2.9 1.3 1.3 1.4 1.4 1.3
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) 5.8 5.9 5.8 5.9 5.9 4.3 5.2 4.4 5.3 5.2
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Min None C-Min C-Min
Act Effct Green (s) 20.4 13.2 10.6 6.1 6.1 58.2 52.7 53.5 47.4 52.7
Actuated g/C Ratio 0.23 0.15 0.12 0.07 0.07 0.65 0.59 0.59 0.53 0.59
v/c Ratio 0.56 0.31 0.23 0.18 0.15 0.28 0.39 0.12 0.33 0.10
Control Delay 35.2 15.5 28.2 43.1 0.9 4.3 5.6 7.2 12.6 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.2 15.5 28.2 43.1 0.9 4.3 5.6 7.2 12.6 0.2
LOS D B C D A A A A B A
Approach Delay 27.9 18.7 5.4 10.7
Approach LOS C B A B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 54 (60%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 10.8 Intersection LOS: B
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: SR 87 & Rumsey/Malibu
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3: SR 87 & Longhorn/SR 260 08/14/2020

Weekday Volumes - Proposed PM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 3

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 164 159 477 141 218 47 571 568 170 424 121
Future Volume (vph) 164 159 477 141 218 47 571 568 170 424 121
Turn Type Prot NA Prot NA Perm Prot NA Free Prot NA Perm
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 8 Free 2
Detector Phase 7 4 3 8 8 1 6 5 2 2
Switch Phase
Minimum Initial (s) 10.0 6.0 6.0 6.0 6.0 6.0 10.0 6.0 10.0 10.0
Minimum Split (s) 17.4 13.5 13.4 13.5 13.5 13.2 41.3 13.2 41.3 41.3
Total Split (s) 18.0 14.0 20.0 16.0 16.0 14.0 42.0 14.0 42.0 42.0
Total Split (%) 20.0% 15.6% 22.2% 17.8% 17.8% 15.6% 46.7% 15.6% 46.7% 46.7%
Yellow Time (s) 3.0 3.6 3.0 3.6 3.6 3.0 3.6 3.0 3.6 3.6
All-Red Time (s) 4.4 3.9 4.4 3.9 3.9 4.2 2.7 4.2 2.7 2.7
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) 7.4 7.5 7.4 7.5 7.5 7.2 6.3 7.2 6.3 6.3
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None C-Min None C-Min C-Min
Act Effct Green (s) 10.4 8.3 21.4 19.3 19.3 6.4 24.8 90.0 7.1 30.7 30.7
Actuated g/C Ratio 0.12 0.09 0.24 0.21 0.21 0.07 0.28 1.00 0.08 0.34 0.34
v/c Ratio 0.45 0.68 0.63 0.38 0.46 0.40 0.64 0.39 0.69 0.38 0.19
Control Delay 40.9 42.6 30.2 32.0 13.1 45.1 27.1 1.3 48.1 17.7 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.9 42.6 30.2 32.0 13.1 45.1 27.1 1.3 48.1 17.7 5.3
LOS D D C C B D C A D B A
Approach Delay 41.9 26.0 15.5 22.8
Approach LOS D C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green, Master Intersection
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 23.2 Intersection LOS: C
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: SR 87 & Longhorn/SR 260



Timings
4: SR 87 & Bonita 08/14/2020

Weekday Volumes - Proposed PM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 62 35 63 36 19 1063 53 899
Future Volume (vph) 62 35 63 36 19 1063 53 899
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 4 1 6 5 2
Permitted Phases 4 4 6 2
Detector Phase 4 4 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 25.0 6.0 25.0
Minimum Split (s) 11.5 11.5 11.5 11.5 10.5 29.7 10.5 29.7
Total Split (s) 21.0 21.0 21.0 21.0 12.0 57.0 12.0 57.0
Total Split (%) 23.3% 23.3% 23.3% 23.3% 13.3% 63.3% 13.3% 63.3%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.6 3.0 3.6
All-Red Time (s) 2.5 2.5 2.5 2.5 1.0 1.1 1.0 1.1
Lost Time Adjust (s) 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 5.5 4.0 4.7 4.0 4.7
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min None C-Min
Act Effct Green (s) 9.0 9.0 9.0 9.0 70.6 66.0 72.2 70.0
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.78 0.73 0.80 0.78
v/c Ratio 0.52 0.31 0.52 0.47 0.04 0.46 0.15 0.37
Control Delay 52.4 29.4 51.7 23.1 1.2 4.0 1.5 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.4 29.4 51.7 23.1 1.2 4.0 1.5 2.7
LOS D C D C A A A A
Approach Delay 41.4 34.2 4.0 2.7
Approach LOS D C A A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 65 (72%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 7.4 Intersection LOS: A
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     4: SR 87 & Bonita
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5: SR 87 & Main 08/14/2020

Weekday Volumes - Proposed PM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 5

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 201 51 50 46 67 38 800 34 744
Future Volume (vph) 201 51 50 46 67 38 800 34 744
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 4 8 8 6 2
Detector Phase 7 4 3 8 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 15.0 5.0 15.0
Minimum Split (s) 10.9 10.4 10.9 10.9 10.9 9.5 25.1 10.0 34.1
Total Split (s) 22.0 23.0 12.0 13.0 13.0 10.0 45.0 10.0 45.0
Total Split (%) 24.4% 25.6% 13.3% 14.4% 14.4% 11.1% 50.0% 11.1% 50.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.6 3.0 3.6
All-Red Time (s) 2.4 2.4 2.4 2.4 2.4 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.4 5.4 5.4 5.4 5.4 4.5 5.1 4.5 5.1
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Min None C-Min
Act Effct Green (s) 24.6 15.1 11.5 6.3 6.3 52.9 49.1 52.8 49.1
Actuated g/C Ratio 0.27 0.17 0.13 0.07 0.07 0.59 0.55 0.59 0.55
v/c Ratio 0.59 0.35 0.27 0.38 0.24 0.13 0.46 0.11 0.50
Control Delay 32.3 21.0 25.9 48.3 1.8 10.2 16.1 3.9 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.3 21.0 25.9 48.3 1.8 10.2 16.1 3.9 6.6
LOS C C C D A B B A A
Approach Delay 28.5 22.3 15.8 6.5
Approach LOS C C B A

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 1 (1%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     5: SR 87 & Main
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6: Park Ent & SR 87 08/14/2020
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Lane Group EBT EBR WBL WBT SBL SBT SBR Ø2 Ø3 Ø4 Ø5 Ø8
Lane Configurations
Traffic Volume (vph) 2 1 19 1 135 546 1
Future Volume (vph) 2 1 19 1 135 546 1
Turn Type NA Perm Perm NA Prot NA Perm
Protected Phases 7 3 4 1 6 2 3 4 5 8
Permitted Phases 7 3 4 6
Detector Phase 7 7 3 4 3 4 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 7.0 30.0 30.0 30.0 5.0 2.0 7.0 2.0
Minimum Split (s) 8.0 8.0 15.7 35.3 35.3 35.3 8.0 25.7 15.1 9.7
Total Split (s) 8.0 8.0 18.2 38.5 38.5 35.4 8.0 25.7 15.1 9.7
Total Split (%) 7.6% 7.6% 17.3% 36.7% 36.7% 34% 8% 24% 14% 9%
Yellow Time (s) 3.0 3.0 4.3 4.3 4.3 4.3 3.0 3.0 4.3 3.0
All-Red Time (s) 0.0 0.0 4.4 1.0 1.0 1.0 0.0 4.7 3.8 4.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 3.0 8.7 5.3 5.3
Lead/Lag Lead Lead Lead Lag Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None Min Min Min None None None None
Act Effct Green (s) 5.1 5.1 16.1 9.6 47.0 47.0
Actuated g/C Ratio 0.07 0.07 0.23 0.14 0.68 0.68
v/c Ratio 0.01 0.00 0.12 0.60 0.25 0.00
Control Delay 37.0 0.0 5.3 43.6 8.7 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.0 0.0 5.3 43.6 8.7 0.0
LOS D A A D A A
Approach Delay 24.7 5.3 15.6
Approach LOS C A B

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 69.5
Natural Cycle: 105
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: Park Ent & SR 87



Timings
7: BIA 101 & SR 87 08/14/2020
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Lane Group EBL EBT WBT WBR NBL NBT NBR Ø1 Ø4 Ø6 Ø7 Ø8
Lane Configurations
Traffic Volume (vph) 1 1 20 169 1 570 51
Future Volume (vph) 1 1 20 169 1 570 51
Turn Type Perm NA NA Perm Prot NA Perm
Protected Phases 7 8 3 5 2 1 4 6 7 8
Permitted Phases 7 8 3 2
Detector Phase 7 8 7 8 3 3 5 2 2
Switch Phase
Minimum Initial (s) 5.0 5.0 7.0 30.0 30.0 7.0 2.0 30.0 5.0 2.0
Minimum Split (s) 8.0 8.0 15.1 35.3 35.3 15.7 25.7 35.3 8.0 9.7
Total Split (s) 8.0 8.0 15.1 35.4 35.4 18.2 25.7 38.5 8.0 9.7
Total Split (%) 7.6% 7.6% 14.4% 33.7% 33.7% 17% 24% 37% 8% 9%
Yellow Time (s) 3.0 3.0 4.3 4.3 4.3 4.3 3.0 4.3 3.0 3.0
All-Red Time (s) 0.0 0.0 3.8 1.0 1.0 4.4 4.7 1.0 0.0 4.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 3.0 8.1 5.3 5.3
Lead/Lag Lead Lead Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None Min Min None None Min None None
Act Effct Green (s) 8.1 5.1 5.1 7.2 30.8 30.8
Actuated g/C Ratio 0.12 0.07 0.07 0.10 0.44 0.44
v/c Ratio 0.01 0.16 0.47 0.01 0.40 0.06
Control Delay 52.5 38.2 4.0 35.0 16.2 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.5 38.2 4.0 35.0 16.2 0.1
LOS D D A C B A
Approach Delay 52.5 7.6 14.9
Approach LOS D A B

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 69.5
Natural Cycle: 105
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 13.3 Intersection LOS: B
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: BIA 101 & SR 87
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 77 743 33 658 92 24 65 11 63
Future Volume (vph) 77 743 33 658 92 24 65 11 63
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA Perm
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 6 4 8 8
Detector Phase 5 2 1 6 4 4 8 8 8
Switch Phase
Minimum Initial (s) 5.0 30.0 5.0 30.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 9.5 35.1 9.5 35.1 12.1 12.1 12.1 12.1 12.1
Total Split (s) 15.0 48.0 12.0 45.0 30.0 30.0 30.0 30.0 30.0
Total Split (%) 16.7% 53.3% 13.3% 50.0% 33.3% 33.3% 33.3% 33.3% 33.3%
Yellow Time (s) 3.0 3.6 3.0 3.6 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.5 1.5 1.5 1.5 3.1 3.1 3.1 3.1 3.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 5.1 4.5 5.1 6.1 6.1 6.1 6.1
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None C-Min None C-Min None None None None None
Act Effct Green (s) 68.5 65.5 66.9 63.2 11.0 11.0 11.0 11.0
Actuated g/C Ratio 0.76 0.73 0.74 0.70 0.12 0.12 0.12 0.12
v/c Ratio 0.15 0.24 0.07 0.21 0.63 0.18 0.50 0.26
Control Delay 1.9 2.0 3.2 5.4 54.1 25.6 46.4 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.9 2.0 3.2 5.4 54.1 25.6 46.4 9.0
LOS A A A A D C D A
Approach Delay 2.0 5.3 45.8 29.5
Approach LOS A A D C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 10 (11%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 8.4 Intersection LOS: A
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     8: Payson Village & SR 260
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Weekday Volumes - Proposed PM Plan  05/30/2019 Proposed Synchro 10 Report
Dave Bruggeman, PE, PTOE Page 9

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 51 637 96 68 550 109 67 80 85
Future Volume (vph) 51 637 96 68 550 109 67 80 85
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 4
Permitted Phases 2 2 6 4 4
Detector Phase 5 2 2 1 6 4 4 4 4
Switch Phase
Minimum Initial (s) 6.0 17.0 17.0 6.0 17.0 6.0 6.0 6.0 6.0
Minimum Split (s) 10.0 26.3 26.3 10.0 27.3 12.3 12.3 12.3 12.3
Total Split (s) 12.0 46.0 46.0 12.0 46.0 32.0 32.0 32.0 32.0
Total Split (%) 13.3% 51.1% 51.1% 13.3% 51.1% 35.6% 35.6% 35.6% 35.6%
Yellow Time (s) 3.0 4.3 4.3 3.0 4.3 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 3.3 3.3 3.3 3.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.3 5.3 4.0 5.3 6.3 6.3 6.3 6.3
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None C-Min C-Min None C-Min None None None None
Act Effct Green (s) 61.3 55.2 55.2 61.5 55.3 15.1 15.1 15.1 15.1
Actuated g/C Ratio 0.68 0.61 0.61 0.68 0.61 0.17 0.17 0.17 0.17
v/c Ratio 0.10 0.32 0.11 0.14 0.21 0.56 0.48 0.47 0.40
Control Delay 2.4 4.3 0.4 5.8 9.0 43.2 22.7 40.0 29.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.4 4.3 0.4 5.8 9.0 43.2 22.7 40.0 29.7
LOS A A A A A D C D C
Approach Delay 3.7 8.7 31.3 33.9
Approach LOS A A C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 12 (13%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 12.3 Intersection LOS: B
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     9: Granite Dells Rd/Manzanita & SR 260
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 22 706 13 3 507 55 21 2 51 2
Future Volume (vph) 22 706 13 3 507 55 21 2 51 2
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 6.0 20.0 20.0 6.0 20.0 20.0 7.0 7.0 7.0 7.0
Minimum Split (s) 10.0 32.6 32.6 10.0 31.6 31.6 13.9 13.9 13.9 13.9
Total Split (s) 10.0 35.6 35.6 10.0 35.6 35.6 14.4 14.4 14.4 14.4
Total Split (%) 16.7% 59.3% 59.3% 16.7% 59.3% 59.3% 24.0% 24.0% 24.0% 24.0%
Yellow Time (s) 3.0 5.6 5.6 3.0 5.6 5.6 4.1 4.1 4.1 4.1
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 2.8 2.8 2.8 2.8
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) 4.0 6.6 6.6 4.0 6.6 6.6 6.9 6.9 6.9 6.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None Min Min None Min Min None None None None
Act Effct Green (s) 33.2 32.6 32.6 33.2 32.6 32.6 7.2 7.2 7.2 7.2
Actuated g/C Ratio 0.72 0.71 0.71 0.72 0.71 0.71 0.16 0.16 0.16 0.16
v/c Ratio 0.03 0.31 0.01 0.00 0.22 0.05 0.08 0.03 0.19 0.10
Control Delay 3.5 6.2 0.0 3.3 5.8 0.1 20.5 15.7 21.3 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 3.5 6.2 0.0 3.3 5.8 0.1 20.5 15.7 21.3 11.6
LOS A A A A A A C B C B
Approach Delay 6.0 5.2 19.4 18.1
Approach LOS A A B B

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 46
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.31
Intersection Signal Delay: 6.6 Intersection LOS: A
Intersection Capacity Utilization 42.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     10: Rim Club Pkwy/Tyler Pkwy & SR 260
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RESOLUTION NO. 1743

A RESOLUTION OF THE MAYOR AND COMMON COUNCIL OF THE TOWN

OF PAYSON, ARIZONA, ACCEPTING TITLE TO CERTAIN REAL PROPERTY

DESCRIBED IN THE SPECIAL WARRANTY DEED ATT ACHED HERETO AS

EXHIBIT " I", PERTAINING TO THE ROAD IMPROVEMENT PROJECT

LOCATED AT THE INTERSECTION OF STATE ROUTES 260 AND 87.

WHEREAS, A.R.S. s 9- 240 authorizes the Town to improve the streets within it; and

WHEREAS, A.R. S. s 9- 241 provides that the Town of Payson may receive real property necessary

or proper to carry out the purposes of the municipal corporation, within or without its limits; and

WHEREAS, certain real property described on Exhibit" 1" attached hereto has been offered to the

Town of Payson by Walgreen Arizona Drug Company; and

WHEREAS, said real property is located within the corporate limits of the Town of Payson,

NOW, THEREFORE, THE MAYOR AND COMMON COUNCIL OF THE TOWN OF

PAYSON, ARIZONA, DO HEREBY RESOLVE AS FOLLOWS:

Section 1. That the Town of Payson does hereby accept ownership of and receive those certain real

property interests set forth in Exhibit" 1" attached hereto and incorporated herein as though set forth in full

at this point, subject to the approval of the Town Attorney, issuance of a satisfactory title report, and issuance

of a title insurance policy in favor of the Town.

Section 2. That the Town of Payson shall perform any and all other acts necessary or appropriate to the

taking of title to the said real property and to the use and control thereof, including, but not limited to, the

acceptance and recordation of the Special Warranty Deed attached hereto as Exhibit " I", and the

maintenance of said real property.

PASSED AND ADOPTED BY THE MAYOR AND COMMON COUNCIL OF THE TOWN

OF PAYSON this J.1ili day of -1VO\ lf>-VY\ Vle......- , 2002, by the following vote:

AYES ~ NOES 0 ABSTENTIONS ~ ABSENT....f"2.-

Kenneth P. Murphy, M

ATIEST: APPROVED AS TO FORM:

Prepared by Town ofPayson Legal Department
S/ S: drs November 6. 2002 (/ 0: 56AM)

C:\MyFiles\ Resolutions\ 1743 Accepting Warranty Deedfrom Walgreen re Longhorn Rd. wpd

JtE:
NOV 1 4 ' 02 Item No. e .l. e Page I

II -~ I

e/ l.'
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When Recorded, Return To:

Gila County, AZ

Linda Haught Ortega,

11/19/ 2002
02: 32PM
Doc Code: WD

Reeorder

Doc Id: 2002- 018192

Reeeipt **: 9003

Ree Fee: 11. 00

TOWN OF PAYSON

Town Clerk

Town of Payson, Arizona

303 N. Beeline Hwy.

Payson, AZ 85541
II11I1111111111111111111111111111111111111111111111111I

2002- 018192

Gila County, AZ WD

Page: 1 of 5

11/ 19/ 2002 02: 32P

11. 00

SPECIAL WARRANTY DEED

For the consideration of Ten Dollars, and other valuable considerations,

WALGREEN ARIZONA DRUG CO., an Arizona corporation, Grantor, does hereby

convey to the TOWN OF PAYSON, an Arizona municipal corporation, Grantee, that

certain real property situated in Gila County, Arizona, more particularly described on

Exhibit " A" attached hereto and incorporated herein by this reference, subject to current

taxes and other assessments, reservations in patents, and all easements, rights-of-way,

encumbrances, liens, covenants, conditions, restrictions, obligations and liabilities as may

appear of record.

Grantor warrants the title against all acts of Grantor and no other, subject to the

matters above set forth.

EXEMPT under A.R.S. ~ 11- 1134( A)(3).

DATED this L2J.. dayof ~ v 2002.

WALGREEN ARIZONA DRUG CO.,

an Arizona corporation

l2?

Wt/
By:d~
Its =- VI 'c e fr.! S I Je IlT

See Res. No. 1743)
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Gila Count. y, AZ

STATE OF ILLINOIS )
ss.

County of Lake ~)

On this the J.J day of {)d-ober
WIP,ersigI} xd ~ otary , Public in and for said County

tltlQV\UV\" KeSI1It/C- , the '

WALGREEN ARIZONA DRUG CO., an

corporation.

2002, before me, the

Stal:, personally appeared
QC of

corporation, on behalf of the

WITNESS my hand and official seal.

My Commission Expires:

IC~

T

OFFIClAL SEAL

BARBARA A BYRNE
PUBLIC 5T A Tt OF ILLINOIS

T ~~~
IS9l0N EXPI.': t Q/ 2J1O!,
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RESOLUTION NO. 1744

2003-001253

01/24/2003 12:49P

A RESOLUTION OF THE MAYOR AND COMMON COUNCIL OF THE TOWN

OF PAYSON, ARIZONA, ACCEPTING TITLE TO CERTAIN REAL PROPERTY

DESCRIBED IN THE SPECIAL WARRANTY DEED ATTACHED HERETO AS

EXHIBIT " 1", PERTAINING TO THE ROAD IMPROVEMENT PROJECT

LOCATED AT THE INTERSECTION OF STATE ROUTES 260 AND 87.

WHEREAS, A.R.S. § 9-240 auttat)ri:cs the Town to improve the streets within ir; and

WHEREAS, A.R.S. § 9-241 provides that the Town of Payson may receive real properw necessar7

or proper to carry out the purposcs of the municipal «)rporation, within or wirhout its limits; and

WHEREAS, certain real property described on Exhibir "1" attached hereto has been offered to d'~c

Town of Payson by Payson Hotel Innvestors, L.L.C.; and

WHEREAS, said real propcrty is located within the corporate Iimits of the Town of Payson,

NOW, THEREFORE, THE MAYOR AND COMMON COUNCIL OF THE TOWN OF

PAYSON, ARIZONA, DO HEREBY RESOLVE AS FOLLOWS:

Section t.      That the Town of Payson does hereby accept ownership of and receive those certain real

property interests set forth in Exhibit "l" attached hereto and incorporated herein as though set forth in full

at this point, subject to the approval of the Town Attorney, issuance of a satisfactory title report and issuancc

of a title insurance policy in favor of the Town.

Section 2.      That the Town of Payson shall perform any and all other acts necessary or appropriate to the

taking of title to the said real property and to the use and control thereof, including, but not limited to, the

acceptance and recordation of the Special Warranty Deed attached hereto as Exhibit " 1", and the

maintenance of said real property.

PASSED AND ADOPTED BY THE MAYOR AND COMMON COUNCIL OF THE TOWN

OF PAYSON this lt[~ day of / k)Ox/e.v,n _10.~ r , 2002, bythe following vote:

AYES r'] NOES { 3 ABSTENTIONS 0 ABSENT 0

Prepared óy Town ofPayson Legal Department
iSdrs ~.'~ '«ml er 6. 2002 I i 03.4M)

t' MvFi,:«s' Resolutt~ ns 1744.4ccct,tmg

Page /
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A RESOLUTION OF THE MAYOR AND COMMON COUNCIL OF THE TOWN

OF PAYSON, ARIZONA, ACCEPTING TITLE TO CERTAIN REAL PROPERTY

DESCRIBED IN THE SPECIAL WARRANTY DEED ATTACHED HERETO AS

EXHIBIT " 1", PERTAINING TO THE ROAD IMPROVEMENT PROJECT

LOCATED AT THE INTERSECTION OF STATE ROUTES 260 AND 87.

WHEREAS, A.R.S. § 9-240 authori:cs the Town to improve the streets within ir; and

WHEREAS, A.R.S. § 9-241 provides that the Town of Payson ma5, receive real property necessary

of proper to carry out the purposes of the municipal corporation, within of without its limits; and

WHEREAS, certain real property described on Exhibit "1" attached hereto has been offered to the

Town of Payson by Payson Hotel Innvestors, L.L.C.; and

WHEREAS, said real propcrty is located within the corporate limits of the Town of Payson,

NOW, THEREFORE, THE MAYOR AND COMMON COUNCIL OF THE TOWN OF

PAYSON, ARIZONA, DO HEREBY RESOLVE AS FOLLOWS:

Section 1.      That the Town of Payson does hereby accept ownership of and receive those certain real

property interests set forth in Exhibit "I" attached hereto and incorporated herein as though set forth m full

at this point, subject to the approval of the Town Attorney, issuance of a satisfactory title report and issuance

of a title insurance policy in favor of the Town.

Section 2.      That the Town of Payson shall perform any and all other acts necessar~ or appropriate to the

taking of tide to the said real property and to the use and control thereof, including, but not limited to, the

acceptance and recordation of the Special Warranty Deed attached hereto as Exhibit "i", and the

maintenance of said real property.

PASSED AND ADOPTED BY THE MAYOR AND COMMON COUNCIL OF THE TOWN

OF PAYSON this I Of 1~ day of A)DX/&~ _1/)4 r' , 2002, by the following vote:

AYES r~ NOES 13 ABSTENTIONS 0 ABSENT 0

ATTEST:
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ACCEPTANCE

The Town of Payson, Arizona, a municipal corporation, hereby accepts the

foregoing grant for right-of-way purposes.

Town of Payson, an Arizona municipal
corporation

By:

Attest:



LEGAL DESCRIPTION

OF

RIGFIT-OF-WAY DEDICATION

BEING A PORTION OF THE NORTHWEST QUARTER OF SECTION 3, TOWNSHIP 10

NORTH, RANGE 10 EAST OF THE GILA AND SALT RIVER BASE AND MERIDIAN, GIZA

COLrNTY, ARIZONA, MORE PARTICULARLY DESCRIBED AS FOLLOWS:

COMMENCI2q'G AT THE 12qTERSECTION OF LONGHORN ROAD AND STATE ROUTE

NO. 87(BEELI2qE HIGHWAY);

ITIENCE SOUTH 01°37'13" WEST, ALONG THE MONUMENT LINE OF SAID STATE

ROUTE NO. 87, A DISTANCE OF 17.32 FEET;

THENCE DEPARTING SAID MONUMENT LI2q-E, NORTH 88°22'47" WEST, A DISTANCE

OF 304.49 FEET TO THE POINT OF BEGINNENG;

I'5tENCE SOUTH 11°13'00'' WEST, A DISTANCE OF 33.92 FEET;

THENCE NORTH 82°41'54" WEST, A DISTANCE OF 30.39 FEET;

THENCE NORTH 37°43'21'' WEST, A DISTANCE OF 18.35 FEET;

THENCE NORTH 85o39'35'' W'EST, A DISTAN'CE OF 34.08 FEET;

THENCE NORTH 81°20'39" WEST, A DISTANCE OF 114.62 FEET;

THENCE NORTH 00o02'02" EAST, A DISTANCE OF 6.45 FEET;

THENCE SOUTH 89°57'58'' EAST, A DISTANCE OF 64.05 FEET TO THE POINT OF

CURVATURE FOR A TANGENT CURVE, CONCAVE SOUTHWESTERLY HAVING A

RADIUS OF 770.00 FEET;

THENCE SOUTHEASTERLY ALONG THE ARC OF SAID CURVE, THROUGH A

CENTRAL ANGLE OF 09°48'44'', AN ARC LENGTH OF 131.87 FEET TO THE POI/qT OF

BEGINNING.

CONTAINING 3,904 SQUARE FEET OR 0.09 ACRES MORE OR LESS.

Glla Coun¿,,y, IqZ RESL

H:\021005\SU'RVEY~DOCS\ROW DED W'EST-LEGA¿.DOC

2003-001253

Page: 8 of 9

01/24/2003 12:49P

17.00
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RIGHT-OF-WAY DEDICATION EXHIBIT 021005

BEELINE HIGHWAY

STATE ROUTE 87

NOO'O2'O2'E

6.45'

OPTIMU,S
CIVIL DESIGN GROUP

2323 E. t~AGNOLIA b-rREEr

SUITE 107

PHOENlY~ AZ 85034

PH: (602) 2~6-9300 FAX: (602) 286-9.400

H:~O21005X~SURVEY~ROW DED EXHB.DWG

j~ MJP       ~ 10/18/02

Gila Counf. y, AZ RESL

2003-001253

Page: 9 of 9
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