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Memorandum

Galloway & Company, Inc.

To: Alex Mestdagh
Engineering Services

From: Brian Horan, PE

Date: April 25, 2023

Re: SP21-126; Parker and Pine F1 L1 – In-N-Out Burger
Traffic Analysis Memorandum

INTRODUCTION

This memorandum was conducted in support of a proposed In-N-Out (INO) on the southwest corner of 
South Parker Road and Pine Lane. The proposed development will be part of the larger Parker and Pine 
development, which was analyzed in the Parker and Pine Traffic Impact Study (TIS), conducted by 
Kimley Horn and dated April 2020. This memorandum serves to determine whether the proposed In-N-
Out will change the trip generation assumptions made for the Parker and Pine overall development in 
the TIS and to provide an assessment of the existing and proposed improvements provided by the overall 
development would remain sufficient to support the proposed In-N-Out. Additional analysis has also 
been provided following comments and conversations with the Town of Parker.

The Parker and Pine Development is a large, multiuse development that was proposed to consist of the 
following uses:

 13,000 square foot (SF) day care center
 17,000 SF retail
 175 multifamily residential units
 Two 3,000 SF fast-food restaurants
 16 fueling position gas station with convenience store
 5,400 SF automated car wash

The site boundaries are shown on Figure 1.

The In-N-Out will be located within the northeast corner of the larger Parker and Pine development. The 
location within the larger development is also shown on Figure 1. Access to the site will be provided by 
the already approved and constructed grid of internal streets. Access to the local network is provided via 
a right-in/right-out on Parker Road, a ¾ access on Pine Lane, and a full movement access on Twenty 
Mile Road. 

As shown on the site plan, provided as Figure 2, the approximately 3,900 SF In-N-Out would provide 
twenty-four (24) spaces for drive-through queueing. Consistent with other In-N-Out developments 
nationally and within the state these spaces are forecasted to be sufficient to accommodate anticipated 
queues. A queueing analysis is provided herein.

4-25-23
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Figure 1 – Study Area
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Figure 2– Site Plan

TRIP GENERATION

The Parker and Pine Traffic Impact Study by Kimley Horn forecasted trip generation for the overall Parker 
and Pine development, detailed in Table 1. The forecasted trips followed appropriate guidelines and 
methodologies provided by the locality as well as the Institute of Transportation Engineers. This included 
reductions for internal capture (limited to 10% of total trips) and pass-by trips. 
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Table 1– TIS Trip Generation

The TIS distributed these trips through the roadway network and proposed the roadway improvements 
necessary to accommodate the forecasted trips. As can be seen in the table, fast food with drive through 
use was assumed in the TIS. The proposed In-N-Out will take the place of the fast food with drive through 
use assumed in the TIS. The future roadway network was designed to be able to accommodate the trips 
generated from the fast food with drive through land use, as well as the trips generated by the other land 
uses. This comparison determines whether the forecasted trips generated by the In-N-Out are in general 
conformance with the TIS assumptions. 
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PROPOSED SITE TRIP GENERATION

Overview
The Applicant proposes to develop the site with an In-N-Out fast food with drive through use. It is 
understood that due to the popularity of In-N-Out, trip generation estimates may differ from the typically 
used ITE rates; therefore, rates specific to the operator were used for this study. The Applicant provided 
trip generation rates from historical data of 12 completed In-N-Out developments. This data was used 
to calculate the number of trips generated by the development during the weekday AM and PM peak 
hours, as well as the number of daily weekday generated trips. The trip generation analysis is presented 
in Table 2. It should be noted that In-N-Out does not have AM hours that would coincide with the morning 
peak hour. The AM information provided herein is for comparative use only and AM trip generation of 
the In-N-Out is experienced during the midday (MD) peak.

Pass-by Trips
Pass-by-trips are defined as trips in which the development serves as an intermediate stop, and results 
in little to no out of direction travel for the drivers total route. Pass-by-trips will increase the volume turning 
into and out of a site but will likely not affect the overall traffic volume through the network, as the vehicle 
would have been passing through anyway. A gas station is a type of development that typically has a 
high proportion of pass-by-trips, as drivers often will wait for a gas station along their route rather than 
changing their route to find one. The following pass-by reductions were taken from the ITE guidelines 
and were applied to the trip generation analysis:

 Fast Food with Drive Through 50% AM/ 55% PM

As shown in Table 2, the site is anticipated to generate 143 weekday AM peak hour, 114 weekday PM 
peak hour, and 1,610 weekday daily pass-by trips. 

Net Site Trips
The net site trips are the number of additional trips that are expected to be generated by the proposed 
development, and do not include the pass-by trips. The site will generate 141 additional trips in the 
weekday AM peak hour, and 94 additional trips in the weekday PM peak hour. It is projected to 
generate a total of 1,317 additional daily weekday trips.

SITE TRIP GENERATION COMPARISON

As can be seen in Table 2, a higher level of pass-by trips can be assumed than what was studied in the 
TIS. This is consistent with ITE and has been discussed with the Town. As such the proposed use is 
anticipated to generate similar net new trips to the network as compared to what was studied. 
Specifically, 48 additional AM peak hour, 19 additional PM peak hour and 235 additional daily weekday 
trips are forecasted for the proposed use.

These trips would be distributed to the local network via the three access locations as described 
previously. This would represent only a minor change to the analysis provided in the overall TIS. As such 
it is anticipated that the INO development would not significantly impact the results or conclusions of the 
TIS and the proposed development would be accommodated by the existing and proposed infrastructure 
in the area. To further analyze this, additional analysis has been undertaken to specifically quantify what 
the increase in trips would have to the network.

ADDITIONAL TRIP ASSIGNMENT

In order to understand the impacts that the In-N-Out would have to the surrounding network, it was 
determined that the additional pass by and non-pass by trips should be assigned to the network 
consistent with the approved TIS and to analyze any intersections that would be significantly impacted 
by the development. In review of the approved TIS it was noted that the PM peak hour was the more 
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traffic intense peak hour. Additionally, In-N-Out is not open during the typical AM commute period. For 
these reasons a PM updated analysis is provided herein to show the specific impact the increase in 
trips would have.

The approved TIS provides non-pass by trip distributions on Figure 6, PM Pass by trip distributions on 
Figure 8 and 2040 ultimate volumes on Figure 12. These Figures are included for reference in 
Attachment I. Utilizing the information in these Figures the additional trips anticipated by the In-N-Out, 
shown in Table 2, can be assigned to the network and added to the 2040 Total Volumes as provided in 
Figure 12 of the approved TIS.

The increase in non-pass by and pass by trips were assigned to the network utilizing the distributions 
provided in Figure 6 and Figure 8 of the approved TIS respectively. These trip assignments are 
provided on Figure 3 and Figure 4 provided herein. These trips were added to the total future volumes 
of the approved TIS (shown in Figure of 12 of the approved TIS) and provided herein as Figure 5. 

ADDITIONAL TRIP ASSESSMENT

After a review of the additional trips that would be expected by the In-N-Out, as shown on Figures 3 
and 4, it was determined that the following intersections and movements should be further analyzed:

Intersection 3 (Pine Lane/Pine Lane Access)
 Northbound Right
 Westbound Left

Intersection 1 (Parker Road/Pine Lane)
 Eastbound Left
 Northbound Left

Intersection 4 (Parker Road/Parker Road Access)
 Southbound Right
 Eastbound Right

As such these intersections were analyzed in Synchro consistent with the outputs provided in the 
approved TIS. It should be noted that the approved TIS was completed in Synchro version 9 and the 
current version is 11. All efforts were made to replicate the approved TIS assumptions exactly. The 
outputs from the approved TIS are included as Attachment I. The volumes shown in Figure 5 were 
analyzed in Synchro and the comparative results are provided in Table 3. Outputs are provided in 
Attachment II.

As shown in Table 3, operations will be impacted slightly by the increase in volume to each movement. 
Additionally, queues will increase slightly but will remain contained within the effective storage area of 
the movement. As shown in Table 3, no movements were identified that would require additional 
improvements to accommodate the proposed development.
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Table 3
INO Parker and Pine
2040 Intersection Level of Service and Queue Comparison (1) (2) (3)

Approved TIS In-N-Out Update Approved TIS In-N-Out Update
Intersection Operating Street Approach/ 2040 PM 2040 PM Available 2040 PM 2040 PM

Condition Name Movement Peak Hour Peak Hour Storage Queue (ft) Queue (ft)

3 Pine Lane/Pine Lane Access STOP Access NBR C [24.4] D [27.0] 181 67.5 87.5
Pine Lane WBL B [10.1] A [9.7] 175 15 17.5

1 Parker Road/Pine Lane SIGNAL Pine Lane EBL F (234.1) F (195.5) 270 dual 346 372
Parker Road NBL F (218.2) F (136.1) 735 141 182

4 Parker Road/Parker Road Access STOP Parker Road SBR A [0.0] A [0.0] - 0 0
Access EBR B [14.4] C [15.6] 195 22 30

Notes :  (1) Numbers in brackets [] represent delay at unsignalized intersections in seconds per vehicle.
(2) Numbers in parenthesis () represent delay at signalized intersections in seconds per vehicle.
(3) Queue length is based on the 95th percentile queue as reported by Synchro.
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INTERNAL SITE QUEUEING 

To determine the condition of the existing In-N-Out queuing operations, data was collected at the 
existing sites of Democracy Point and New Center Point in Colorado Springs. The queue data was 
collected in five-minute intervals from 11:00 AM to 11:00 PM on Saturday, August 27, 2022 and on 
Tuesday, August 30, 2022. The data provides the number of vehicles queued in the drive-thru lane 
every five minutes. The data was broken down into 5-minute increments to help illustrate the rate at 
which vehicles are processed through the drive-thru. The collected data is illustrated on Figure 6 for 
New Center Point and Figure 7 for Democracy Point, on the following two pages. 

As shown in Figure 5, New Center Point generally has longer queues, with an average queue length of 
16.60 vehicles during Tuesday and an average queue length of 23.87 vehicles on Saturday. As shown 
in Figure 6, Democracy Point had an average queue length of 13.74 vehicles during Tuesday and an 
average queue length of 17.87 vehicles on Saturday. The maximum observed queue at Democracy 
Point was 34 vehicles while the maximum queue at New Center Point was 39 vehicles. The total 
averages for both sites were as follows:

 Weekday: 15.17
 Weekend: 20.87

The service rate per vehicle is the estimated time for a guest (upon arriving at the drive-thru window) to 
receive their order and depart.  Based on the operator’s internal data and field measurements, the 
observed service rate is approximately 30 seconds per vehicle during periods of high volume (extra grill 
in operation and the drive-thru queue is above eight (8) vehicles where an associate with a handheld 
ordering tablet is deployed). This service rate can be witnessed in the Figure 6 and Figure 7. During 
spikes in queues the service rate increases and processes a significant portion of the queue within a 
short period of time. 

The peak period of 39 cars on Saturday at 2:30pm in New Center Point is a significant outlier that is not 
indicative of typical operations. Based on the occurrence out of normal meal peak periods, this is 
believed to be due to an uncommonly large order placed between 2:15-2:20pm. The period between 
2:30-2:35pm best exemplifies the associates’ 30 second service rate, clearing 11 cars in a five-minute 
span.
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The proposed fast-food drive-thru facility will provide a stacking capacity of 21 vehicles. If the queue 
extends beyond the designated drive-thru lanes, at least an additional 10 vehicles will be able to stack 
through the In-N-Out parking lot prior to reaching the private internal drive, giving a total queueing 
capacity of 31 vehicles.

As can be seen in the queuing data summarized in Figure 6 and Figure 7, the spikes in queue length 
never last for an extended time. This is because as the queue grows, In-N-Out increases its processing 
speed via the operational methods mentioned previously. Neither site had queues of over 30 vehicles 
for an extended period, indicating that if the queue does extend into the parking lot of the proposed 
development, it is unlikely to remain that length for long. Is unlikely for a queue to extend into the internal 
driveway for any significant period. As such, the internal queuing generated by the proposed 
development is not expected to cause operational issues.

It should also be noted that as additional In-N-Out restaurants have opened in the state, the demand 
has been spread across the additional stores. Although this is difficult to quantify, it is anticipated that 
the proposed location will improve operations at existing stores and likely lower average queues for 
existing and proposed stores alike.

CONCLUSIONS

The conclusions of this comparative analysis are as follows:

1. The subject site was previously studied under a mixed use for the Parker and Pine development in 
Parker, CO. 

2. According to the Parker and Pine TIS, the proposed roadway geometry through the study area was 
designed to be able to accommodate the trips generated by a fast food restaurant with drive 
through, in addition to the trips generated by the other proposed uses of the development. 

3. The Applicant proposes to develop an In-N-Out fast food restaurant with drive through as a section 
of the larger Parker and Pine development consistent with the approved development program. 
 

4. Upon completion, the gas station will generate 284 AM peak hour site trips, 230 PM peak hour site 
trips, and 2,927 daily site trips. It will also generate 143 AM peak hour pass-by trips, 94 PM peak 
hour pass-by trips, and 1,317 daily pass-by trips. This represents 48 additional AM, 19 additional 
PM, and 235 additional daily non pass-by trips.
 

5. The minor increase in net new trips over what was previously studied were analyzed and it was 
determined that they would not have a significant impact on the conclusions or recommendations 
of the approved TIS.

6. It is anticipated that the existing and proposed infrastructure would be sufficient to accommodate 
the proposed development.

7. The proposed development will have the capacity to stack 21 vehicles in the drive-thru lanes and 
has significant additional capacity for stacking vehicles prior to the queue extending out of the site 
parking lot. 

8. Based on the queue data for two other similar In-N-Outs, the queue will be able to be contained 
within the drive thru lanes and is not expected to cause any operational issues. 

We trust that the information contained herein satisfy the request of Staff. If you have any questions or 
need further information, please contact Brian Horan at brianhoran@gallowayus.com or 303-770-8884.
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ATTACHMENT I
Kimley Horn Approved TIS Figures and Outputs
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HCM 2010 Signalized Intersection Summary 2040 Total PM.syn
1: Parker Road & Pine Lane 08/14/2017

Synchro 9 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 446 222 140 140 135 121 184 2599 133 196 3432 761
Future Volume (veh/h) 446 222 140 140 135 121 184 2599 133 196 3432 761
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 485 241 0 152 147 0 200 2825 0 213 3730 0
Adj No. of Lanes 2 2 1 2 2 1 2 3 1 2 3 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 359 406 181 209 252 113 158 3156 1079 186 3198 1161
Arrive On Green 0.03 0.04 0.00 0.06 0.07 0.00 0.05 0.62 0.00 0.05 0.63 0.00
Sat Flow, veh/h 3442 3539 1583 3442 3539 1583 3442 5085 1583 3442 5085 1583
Grp Volume(v), veh/h 485 241 0 152 147 0 200 2825 0 213 3730 0
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1721 1770 1583 1721 1695 1583 1721 1695 1583
Q Serve(g_s), s 12.5 8.0 0.0 5.2 4.8 0.0 5.5 56.9 0.0 6.5 75.5 0.0
Cycle Q Clear(g_c), s 12.5 8.0 0.0 5.2 4.8 0.0 5.5 56.9 0.0 6.5 75.5 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 359 406 181 209 252 113 158 3156 1079 186 3198 1161
V/C Ratio(X) 1.35 0.59 0.00 0.73 0.58 0.00 1.27 0.90 0.00 1.14 1.17 0.00
Avail Cap(c_a), veh/h 359 602 269 290 531 237 158 3156 1079 186 3198 1161
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 57.9 55.0 0.0 55.4 54.0 0.0 57.3 19.4 0.0 56.8 22.3 0.0
Incr Delay (d2), s/veh 176.1 1.4 0.0 5.6 2.1 0.0 161.0 4.4 0.0 109.5 78.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 14.7 4.0 0.0 2.6 2.4 0.0 6.1 27.7 0.0 5.9 58.2 0.0
LnGrp Delay(d),s/veh 234.1 56.4 0.0 61.0 56.2 0.0 218.2 23.9 0.0 166.2 100.8 0.0
LnGrp LOS F E E E F C F F
Approach Vol, veh/h 726 299 3025 3943
Approach Delay, s/veh 175.1 58.6 36.7 104.4
Approach LOS F E D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 79.0 11.8 18.3 10.0 80.0 17.0 13.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.5 65.0 10.1 20.4 5.5 66.0 12.5 18.0
Max Q Clear Time (g_c+I1), s 8.5 58.9 7.2 10.0 7.5 77.5 14.5 6.8
Green Ext Time (p_c), s 0.0 6.1 0.1 1.6 0.0 0.0 0.0 1.7

Intersection Summary
HCM 2010 Ctrl Delay 83.5
HCM 2010 LOS F



HCM 2010 TWSC 2040 Total PM.syn
3: Pine Access & Pine Lane 08/14/2017

Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 2.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 664 21 135 930 20 145
Future Vol, veh/h 664 21 135 930 20 145
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 125 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 722 23 147 1011 22 158

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 745 0 1532 372
          Stage 1 - - - - 733 -
          Stage 2 - - - - 799 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 859 - 107 625
          Stage 1 - - - - 436 -
          Stage 2 - - - - 403 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 859 - 89 625
Mov Cap-2 Maneuver - - - - 89 -
          Stage 1 - - - - 436 -
          Stage 2 - - - - 334 -

Approach EB WB NB
HCM Control Delay, s 0 1.3 24.4
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 361 - - 859 -
HCM Lane V/C Ratio 0.497 - - 0.171 -
HCM Control Delay (s) 24.4 - - 10.1 -
HCM Lane LOS C - - B -
HCM 95th %tile Q(veh) 2.7 - - 0.6 -



HCM Unsignalized Intersection Capacity Analysis 2040 Total PM.syn
4: Parker Road & Parker Access 08/14/2017

Synchro 9 Report
Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 106 0 2914 3621 91
Future Volume (Veh/h) 0 106 0 2914 3621 91
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 115 0 3167 3936 99
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 470
pX, platoon unblocked 0.46 0.46 0.46
vC, conflicting volume 4728 1312 4035
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 4998 0 3482
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 77 100
cM capacity (veh/h) 0 496 33

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4
Volume Total 115 792 792 792 792 1312 1312 1312 99
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 115 0 0 0 0 0 0 0 99
cSH 496 1700 1700 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.23 0.47 0.47 0.47 0.47 0.77 0.77 0.77 0.06
Queue Length 95th (ft) 22 0 0 0 0 0 0 0 0
Control Delay (s) 14.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 14.4 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15



Queues 2040 Total PM.syn
1: Parker Road & Pine Lane 08/10/2017

Synchro 9 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 484 241 152 152 147 132 201 2821 145 213 3727 825
v/c Ratio 1.36 0.58 0.10 0.56 0.45 0.08 0.56 1.02 0.13 0.57 1.33 0.71
Control Delay 212.9 36.0 0.1 61.5 55.5 0.1 58.7 49.5 1.9 57.8 178.8 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 212.9 36.0 0.1 61.5 55.5 0.1 58.7 49.5 1.9 57.8 178.8 11.5
Queue Length 50th (ft) ~232 93 0 59 57 0 77 ~860 3 81 ~1374 246
Queue Length 95th (ft) #346 110 0 94 89 0 #141 #947 25 #134 #1446 392
Internal Link Dist (ft) 525 849 390 780
Turn Bay Length (ft) 175 50 325 50 625 550
Base Capacity (vph) 357 601 1583 288 530 1583 356 2771 1098 374 2796 1167
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.36 0.40 0.10 0.53 0.28 0.08 0.56 1.02 0.13 0.57 1.33 0.71

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues
1: Parker Road & Pine Lane 03/24/2023

Added Trips  5:26 pm 03/23/2023 Synchro 11 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 508 245 152 152 148 130 221 2808 143 212 3733 829
v/c Ratio 1.34 0.55 0.53 0.54 0.43 0.54 1.12 0.96 0.15 1.08 1.28 0.76
Control Delay 209.1 51.6 25.2 57.6 51.8 24.9 148.9 33.1 4.6 136.1 151.8 13.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 209.1 51.6 25.2 57.6 51.8 24.9 148.9 33.1 4.6 136.1 151.8 13.4
Queue Length 50th (ft) ~246 90 36 55 54 24 ~94 661 13 ~87 ~1250 199
Queue Length 95th (ft) #372 132 101 92 87 85 #182 #895 44 #175 #1413 415
Internal Link Dist (ft) 398 4680 693 1174
Turn Bay Length (ft) 175 50 325 50 625 550
Base Capacity (vph) 379 642 368 304 564 332 197 2926 953 197 2926 1096
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.34 0.38 0.41 0.50 0.26 0.39 1.12 0.96 0.15 1.08 1.28 0.76

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 2010 Signalized Intersection Summary
1: Parker Road & Pine Lane 03/24/2023

Added Trips  5:26 pm 03/23/2023 Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 467 225 140 140 136 120 203 2583 132 195 3434 763
Future Volume (veh/h) 467 225 140 140 136 120 203 2583 132 195 3434 763
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 508 245 0 152 148 0 221 2808 0 212 3733 0
Adj No. of Lanes 2 2 1 2 2 1 2 3 1 2 3 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 395 414 185 214 228 102 205 3032 944 205 3032 944
Arrive On Green 0.11 0.12 0.00 0.06 0.06 0.00 0.06 0.60 0.00 0.06 0.60 0.00
Sat Flow, veh/h 3442 3539 1583 3442 3539 1583 3442 5085 1583 3442 5085 1583
Grp Volume(v), veh/h 508 245 0 152 148 0 221 2808 0 212 3733 0
Grp Sat Flow(s),veh/h/ln 1721 1770 1583 1721 1770 1583 1721 1695 1583 1721 1695 1583
Q Serve(g_s), s 12.5 7.2 0.0 4.7 4.5 0.0 6.5 54.3 0.0 6.5 65.0 0.0
Cycle Q Clear(g_c), s 12.5 7.2 0.0 4.7 4.5 0.0 6.5 54.3 0.0 6.5 65.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 395 414 185 214 228 102 205 3032 944 205 3032 944
V/C Ratio(X) 1.29 0.59 0.00 0.71 0.65 0.00 1.08 0.93 0.00 1.03 1.23 0.00
Avail Cap(c_a), veh/h 395 665 298 316 584 261 205 3032 944 205 3032 944
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 48.3 45.7 0.0 50.2 49.8 0.0 51.3 19.9 0.0 51.3 22.0 0.0
Incr Delay (d2), s/veh 147.3 1.4 0.0 4.3 3.1 0.0 84.8 6.3 0.0 71.8 107.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
%ile BackOfQ(50%),veh/ln 14.0 3.6 0.0 2.4 2.3 0.0 5.5 27.0 0.0 5.1 60.1 0.0
LnGrp Delay(d),s/veh 195.5 47.0 0.0 54.5 52.9 0.0 136.1 26.1 0.0 123.1 129.2 0.0
LnGrp LOS F D D D F C F F
Approach Vol, veh/h 753 300 3029 3945
Approach Delay, s/veh 147.2 53.7 34.1 128.8
Approach LOS F D C F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 69.5 11.3 17.2 11.0 69.5 17.0 11.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.5 65.0 10.0 20.5 6.5 65.0 12.5 18.0
Max Q Clear Time (g_c+I1), s 8.5 56.3 6.7 9.2 8.5 67.0 14.5 6.5
Green Ext Time (p_c), s 0.0 8.4 0.1 1.1 0.0 0.0 0.0 0.6

Intersection Summary
HCM 2010 Ctrl Delay 92.0
HCM 2010 LOS F



HCM 2010 TWSC
3: Pine Access & Pine Lane 03/24/2023

Added Trips  5:26 pm 03/23/2023 Synchro 11 Report
Page 1

Intersection
Int Delay, s/veh 3.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 559 27 164 924 26 173
Future Vol, veh/h 559 27 164 924 26 173
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 125 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 608 29 178 1004 28 188
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 637 0 1481 319
          Stage 1 - - - - 623 -
          Stage 2 - - - - 858 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 943 - 116 677
          Stage 1 - - - - 497 -
          Stage 2 - - - - 376 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 943 - 94 677
Mov Cap-2 Maneuver - - - - 94 -
          Stage 1 - - - - 497 -
          Stage 2 - - - - 305 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.5 27
HCM LOS D
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 374 - - 943 -
HCM Lane V/C Ratio 0.578 - - 0.189 -
HCM Control Delay (s) 27 - - 9.7 -
HCM Lane LOS D - - A -
HCM 95th %tile Q(veh) 3.5 - - 0.7 -



HCM Unsignalized Intersection Capacity Analysis
4: Parker Road & Parker Access 03/24/2023

Added Trips  5:26 pm 03/23/2023 Synchro 11 Report
Page 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 130 0 2916 3600 114
Future Volume (Veh/h) 0 130 0 2916 3600 114
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 141 0 3170 3913 124
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 773
pX, platoon unblocked 0.44 0.44 0.44
vC, conflicting volume 4706 1304 4037
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 4966 0 3450
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 71 100
cM capacity (veh/h) 0 478 33

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4
Volume Total 141 792 792 792 792 1304 1304 1304 124
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 141 0 0 0 0 0 0 0 124
cSH 478 1700 1700 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.29 0.47 0.47 0.47 0.47 0.77 0.77 0.77 0.07
Queue Length 95th (ft) 30 0 0 0 0 0 0 0 0
Control Delay (s) 15.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 15.6 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
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