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Sand Canyon & Lost Canyon Roundabout VISSIM Analysis Results TECHNICAL MEMORANDUM
Figure 1: Existing Roadway Network and Lane Configuration
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During the school peak period in the weekday afternoon, parents arrive and wait to pick up children from
each school, creating queues that extend off school property along Lost Canyon Road, through the

existing Sand Canyon Road/Lost Canyon Road all-way stop-controlled intersection, reaching north to the
SR 14/Sand Canyon Road interchange. Queuing is expected to increase due to Sulphur Springs

Elementary School anticipating growth in enroliment, thus adding to the existing queuing concerns.

Kittelson & Associates, Inc.
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To mitigate the existing and projected additional queuing for the schools, the City of Santa Clarita has
proposed modifications to Lost Canyon Road to add a single-lane roundabout at Lost Canyon Road/La
Veda Avenue and add a center lane along Lost Canyon Road between La Veda Avenue and Sand Canyon
Road for queue storage. For the purposes of this memorandum, this project is considered part of the no-
build condition. Figure 2 shows the proposed design.

Figure 2: No-Build Conditions Roadway Network and Lane Configuration
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As part of a proposed development to the east of Sand Canyon Road/Lost Canyon Road (hereafter
referred to as the "Gibson TIA"), a single-lane roundabout is also proposed at Sand Canyon Road/Lost
Canyon Road to replace the existing all-way stop-controlled intersection. This roundabout includes a
separate right-turn-only lane on the north leg for queue storage. Figure 3 shows the proposed design.
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Figure 3: Build Conditions Roadway Network and Lane Configuration

/. §
/4 |
,J J -
/ i
1 l/ ]
1 o r/ y \
£ ‘
AT ! / P
! e 1 - - T " | s
{ P
|' ! - T o ,/"/.» - ‘99\’” ¥
l t= >
/ gy o y
/:‘..‘qf E3 AR
I /MWL ung
1 b ¢
LMt P \
a2
- - s L2 - g >
B
“ S P LR e I EI‘ L :;
- T - G
— o— '_ -
\
LOBT CANYON RD. (FuB) = E £
N\
rd PACAM ;,'4,,-
T}
N S \ \““-"“ b
- >
ame seacsinm T P
L
1 p) e
ol ‘. R 10 3
\ PR
v
\
YL
cece .
.A e
‘\
‘ v
s
b L\ %i
1 S
%
! %
LEGDO: I %
- [ IR §
______ ENT LHT OF 2 !
E IHT F 1oy ! |
—————— ENT
€ L
! i
I EHD Ty
r
lbe i =

Kittelson & Associates, Inc.



February 13, 2026 Page 5
Sand Canyon & Lost Canyon Roundabout VISSIM Analysis Results Simulation Modeling Inputs and Assumptions

Simulation Modeling Inputs and
Assumptions

This section documents the modeling inputs and assumptions used in the VISSIM simulation analysis,
which has been developed to approximate school queuing operations and to model roundabout and
other intersection operations. Drivers wait at the school pick-up locations for up to an hour. In addition,
the primary potential expected failure mode of the roundabout is the school queue exceeding allowable
space. Changes to any of these assumptions may significantly change the overall model results.

Kittelson used VISSIM version 2025 (Service Pack 7), developed by PTV Software, for this analysis. VISSIM
was chosen based on its flexibility in modeling the types of traffic operations needed to approximate
school queuing operations, as well as the ability to model roundabouts and other intersection types.
Kittelson modeled the following scenarios:

*  Existing traffic conditions
*  Future no-build traffic conditions
»  Future build traffic conditions

Performance measures presented in this memorandum are based on an average of ten simulation runs
with varying random number seeds.

Traffic Volumes

Traffic volumes are a critical parameter for the evaluation of traffic operating conditions in any model. In
this model, that importance is amplified as a large proportion of traffic in this model is purposely held in a
queue, potentially impacting other traffic. Not only is the volume of traffic important, but the distribution
of the arrival rate of school traffic also impacts how quickly the queue builds and when it may impact the
rest of the network.

SUMMARY OF DATA RECEIVED

Kittelson received traffic count data from the City as follows:

* Sand Canyon Road/Soledad Canyon Road
o We received turning movement count data from 2023.
o Data contained 24-hour hourly turning movement count data. Fifteen-minute level data
were not available for the school peak period.
* SR 14/Sand Canyon Road
o We received no turning movement count data.
o Data from a Replica data set with Caltrans traffic volume data were used to estimate
turning movement percentages.
» Sand Canyon Road/Lost Canyon Road

Kittelson & Associates, Inc.
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o We received turning movement count data from 2022.
* Lost Canyon Road/La Veda Avenue
o We received turning movement count data from 2025.
o Data contained 24-hour hourly count data. Fifteen-minute level data were available for
part of the school peak period.
* Lost Canyon Road/School Driveways
o We received turning movement count data from 2025 for Sulphur Springs East Driveway
and Gorman Learning Center Driveway.
o No count data were available for Sulphur Springs West Driveway.
Sulphur Springs parent pickup also appears to use the parking lot across the street based
on the drone footage, but no count data was provided for this location either. This
parking area is not modeled in the simulation.

The City also provided video collected by unmanned aerial vehicle (drone) traffic operations along Lost
Canyon Road during afternoon school operations. The specific date of the drone footage is unknown.

EXISTING NETWORK VOLUME ESTIMATES

Counts completed prior to 2025 were grown to an estimated 2025 value with a 2% growth rate. This
growth rate is consistent with the ambient growth factor of 2% from the Gibson TIA. The turning
movement volumes were then balanced between intersections, primarily by adding volume to balance to
the traffic projected on Lost Canyon Road using the school count data.

To calibrate the existing conditions model to queuing observations from the drone footage, we added 30
vehicles to the eastbound right turn into the schools, 30 vehicles to the northbound left turn out of the
schools, and 30 vehicles of westbound-to-eastbound U-turns at the Lost Canyon Road/La Veda Avenue
roundabout. The network-wide traffic flow was balanced based on initially treating all school driveways as
a single loading point into the network. The traffic for this loading point was then subdivided into the
different school entrances based on approximate use of each driveway from observing drone video.

Kittelson divided the study period of 2:30 PM—4:30 PM into a series of 15-minute time slices to simulate
variations in traffic through the study period. Within each time period Kittelson assigned traffic volumes to
the network to replicate turning movements at study intersections. Background traffic volumes were
assigned uniformly across each time period except for traffic volumes to and from schools, which were
adjusted to account for the peaking conditions of the school traffic. Table 1 shows the proportion of the
peak hour school demand assigned to each school entrance by time period. This was determined through
iteration with the simulation to generally match existing conditions to the observed drone footage.

Kittelson & Associates, Inc.
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Table 1: Proportion of Peak Hour School Demand by School Entrance and Time Period

Gorman 3.125% 6.250% 12.500% 6.250% 1.875% 0.625% 0.625% 0.000% 31.25%
Learning
Center

Sulphur 1.250% 5.000% 5.000% 6.250% 12.500% 8.750% 5.000% 2.500% 46.25%
Springs
East

Sulphur 1.250% 1.875% 3.125% 4.375% 6.250% 3.750% 1.250% 0.625% 22.50%
Springs
West

Total 5.625% 13.125% 20.625% 16.875% 20.625% 13.125% 6.875% 3.125% 100%
Percentage

by Time

Period

FUTURE YEAR VOLUME DEVELOPMENT

The City provided Kittelson with future PM peak period volumes for the year 2031. As the model is
focused on the school release time period, which is earlier than the PM peak period, Kittelson developed
traffic volume projections for the school peak period. First, the existing traffic was separated into school
trips and background trips. Kittelson increased existing school trips by 18.5% based on the projected
increase in attendance at Sulphur Springs Elementary school from approximately 760 students to 900
students, as provided by the City.

Kittelson increased background trips by 2% per year to be consistent with the ambient growth factor
reported in the Gibson TIA. Finally, Kittelson added development traffic based on the information
provided in the Gibson TIA.

SCHOOL RELEASE TIME

The release time of the schools is important to the formation and clearance of queues for school pickup.
Adjusting the times of the school release may impact the overlap between the parent arrival for pickup
which may lead to different school behavior.

Based on the information provided by the City, Gorman School typically releases at 3:00 PM and Sulphur
Springs Elementary School typically releases at 3:30 PM. This schedule was assumed for future conditions.

From this information, we have set the Gorman School to begin releasing 30 minutes into the simulation
(at 3:00 PM) and Sulphur Springs to begin releasing at 60 minutes into the simulation (at 3:30 PM).

Kittelson & Associates, Inc.
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SCHOOL RELEASE RATE

The release of vehicles from the school queues is a critical parameter in this model as it dictates both how
quickly the queue will clear once school ends, and the flow rate of vehicles reaching the study
roundabout.

Kittelson was provided with drone footage of around the school release time period. Kittelson reviewed
this drone footage to determine a release rate to use in the model. The drone footage provided was sped
up at a rate that wasn't specified. Based on travel time of vehicles along Sand Canyon Road, we estimated
that the video speed was double that of real time.

The drone footage view varied throughout the study area, limiting our ability to observe the school
driveways during the entire school release period. During a time when an uninterrupted view of each
driveway was recorded, we measured the time between adjacent vehicles leaving the pickup area. About
20 vehicles were observed for both Gorman School and Sulphur Springs School in the drone footage.
More than one vehicle can load at a time, leading to a bimodal distribution, with groups of vehicles
leaving together. Histograms of the observed headways are in Figure 1 and Figure 2. Based on these
values, a normal distribution appears to be reasonable for simulate the school release rate. Each school
would have its own release rate as shown in Table 2. These distributions have been scaled to the total field
observations for comparison between the figures and are shown in Figure 3 and Figure 4.

Table 2: Modeled School Release Rate Distribution Values Assuming Departures Are Normally
Distributed

Location Mean (Seconds) Standard Deviation (Seconds)
Gorman 8.0 9.2
Sulphur Springs 7.5 7.0

Kittelson & Associates, Inc.
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Gorman: Distribution of Pickup Headways

Figure 1: Observed Distribution of Vehicle Headways for Gorman School Release

Sulphur Springs: Distribution of Pickup Headways
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Figure 2: Observed Distribution of Vehicle Headways for Sulphur Springs School Release
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Modeled Distribution of Gorman
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Figure 3: Modeled Distribution of Vehicle Headway for Gorman School Release

Modeled Distribution of Sulphur Springs
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Figure 4: Modeled Distribution of Vehicle Headway for Sulphur Springs School Release

OTHER ASSUMPTIONS

Except for the parameters described above, all remaining parameters in VISSIM were assigned default
values as provided by VISSIM.

Kittelson & Associates, Inc.
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CALIBRATION

Due to limited field data at the schools and the unusual condition of traffic queuing for significant periods
of time, the primary calibration method was visual: observing the simulation and manually comparing it to
drone footage. Many rounds of simulation were conducted to observe the model with small tweaks made
to better represent the behaviors, queuing, and delay observed in the drone footage.

In addition to the visual calibration, the model’s volume estimates at the main Sand Canyon Road/Lost
Canyon Road intersection were compared with those developed for analysis to ensure the model
reasonably reflected expected demand. The GEH statistic is used in traffic calibration as it is more fairly
balanced for both large and small volume movements. Percentage difference, as an example alternative,
provides too narrow of an acceptable range at small volume movements. GEH is a unitless statistic where
lower numbers are better. Common criteria for calibration are to have at least 85% of movements have a
GEH statistic less than 5. The GEH statistic is calculated as:

GEH — 2(M — (0)?
- M+ C

Where GEH is the calculated statistic, M = modeled volume, and C = counted volume.

In this analysis, no movement had a GEH statistic higher than 2. This is an exceptional result for
calibration, when the typical target is for 85% of movements to have a GEH statistic under 5.

Modeling Outputs

Sand Canyon Road Impacts

As noted previously, a key performance measure to the City is the impact of school traffic on Sand Canyon
Road between SR 14 and Lost Canyon Road. For southbound Sand Canyon Road, we conducted a
measurement of travel time and delay between a point 300 feet south of the Sand Canyon Road/SR 14
Westbound Ramps intersection to a point just south of the Sand Canyon Road/Lost Canyon Road
intersection. For northbound, we conducted a measurement of travel time and delay was conducted from
a point 1400 feet south of the Sand Canyon Road/Lost Canyon Road intersection to a point 400 feet north
of the Sand Canyon/Lost Canyon Road intersection. For each of these, delay and travel time was
measured and reported in 5-minute averages. These are graphed in Figure 5 and Figure 6 for southbound
Sand Canyon Road and northbound Sand Canyon Road, respectively.

In the southbound direction, the no-build scenario results in considerably higher delays than the existing
conditions, especially at peak time following the release of Sulphur Springs Elementary School at 3:30 PM.
In the northbound direction, the no build scenario results in delay about double the existing conditions
after the Sulphur Springs Elementary School release time.

Kittelson & Associates, Inc.
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In the southbound direction, the build condition helps reduce much of the delay seen in the no-build
scenario. This suggests that, compared to the no-build, the build scenario offers improvements in
managing delays, particularly outside of the peak school release window. In the northbound direction, the
build condition performs worse than the no-build after the 3:30 PM release of Silver Springs school. The
northbound direction is blocked for about 10-15 minutes as the school release traffic blocks the
northbound roundabout entry. Once this congestion clears (around 4:10 PM), the build condition then
operates better than the no-build scenario. This indicates that while the build scenario initially leads to
greater delays immediately following school release, it ultimately recovers and surpasses the performance
of the no-build scenario later in the afternoon.

Southbound Through Delay
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Figure 5: Southbound Through Delay on Sand Canyon Road between SR 14 and Lost Canyon Road
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Figure 6: Northbound Through Delay on Sand Canyon Road between SR 14 and Lost Canyon Road

Sand Canyon Road/Lost Canyon Road Queues

Table 3 shows projected maximum queue lengths for each key movement at the Sand Canyon Road/Lost
Canyon Road intersection. These queue lengths are the maximum queue length experienced, averaged
over 10 simulation runs. Individual simulation runs experienced queue lengths larger than these values.
Similarly, there is expected to be day-to-day variability in queue lengths.

Kittelson & Associates, Inc.
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In the build condition, the maximum queue length for the southbound right turn lane is projected to be
approximately 670 feet, which is less than the available queue storage length of 755 feet. This queue
length is similar in the no-build condition, with a distance of about 700 feet, which also fits within
available storage. These are both larger than the existing queue of about 500 feet.

Table 3: Projected Maximum Queue Lengths for Sand Canyon Road/Lost Canyon Road Intersection

Southbound Right 755 feet 500 feet 700 feet 670 feet
Southbound N/A 345 feet 860 feet 395 feet
Through/Left

Northbound N/A 550 feet 830 feet >1400 feet
Eastbound N/A ~860 feet >2500 feet >2500 feet
Westbound N/A 100 feet 130 feet 300 feet

Note: AWSC = All-way stop-controlled

Both the no-build and build conditions experience queue lengths in average conditions near the end of
the southbound right turn queue storage, without impacting the through traffic. However, the queue
length of the southbound right turn is highly variable due to the saturation of the system, with a standard
deviation of 690 feet in the build condition and 540 feet in the no build condition. In some simulation
runs of both no-build and build, this queue extends through the SR 14 intersection ramp terminal
intersections to Soledad Canyon Road (up to 465 ft and 485 ft north of the SR 14 WB Ramps intersection,
respectively). The potential effect on freeway operations was not modeled.

The nature of the stopped queue condition with the school release leads to the variability experienced as
the random ordering of vehicles and arrival rates can drastically change queue conditions.

Conclusion

Based on the results of this analysis, we conclude the following:

* The queuing of the southbound right turn of Sand Canyon and Lost Canyon is a key performance
measure for this project. The roundabout (build) doesn't significantly change this queue
compared to the all-way stop-controlled intersection (no-build) condition. The average maximum
queue was 700 feet for the no-build condition and 670 feet for the build condition. However, in
some simulations for both the no-build and build conditions, queues spill back to Soledad
Canyon Road.

Kittelson & Associates, Inc.
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»  After school release, northbound traffic will likely experience greater impacts with a roundabout
(build) than with an all-way stop-controlled intersection (no-build), due to differences in traffic
control priorities. With heavy school release traffic entering the roundabout on the eastbound
approach, the northbound approach is impacted.

* Aroundabout reduces queues for some movements but increases queues for others. The travel
time and delay improves in the southbound direction with a roundabout, but worsens for the
northbound direction.

Kittelson & Associates, Inc.
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Printed 4/21/2026

FUTURE WITH PROJECT CONDITIONS (MORNING PEAK HOUR)

Belcaro at Sand Canyon
Traffic Signal Warrant Analysis
Warrant 3, Peak Hour

4. SAND CANYON ROAD & LOST CANYON ROAD

Major Street Name: Sand Canyon Road Vehicles per Hour (Peak Hour) [a]
Minor Street Name: Lost Canyon Road Major Street (Southbound): 545
Major Street (Northbound): 390
Major Street Lanes: 1 [b] Major Street Left-Turns: -
Minor Street Lanes: 1 Minor Street (Eastbound): 286

[c] Urban/Rural: Urban

Vehicles per Hour (Peak Hour)

Major Street (Approach 1): 545 Minimum Major Street Volume: 450

Major Street (Approach 2): 390 Satisfied? YES
Total Major Street Volume: 935

Minimum Minor Street Volume: 224

Major Street Left Turns: - Satisfied? YES
Minor Street (Higher Volume): 286

Total Minor Street Volume: 286 Warrant 3 Satisfied? YES

Figure 4C-3. Warrant 3, Peak Hour [d]
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[a] Excludes right-turn volumes where a separate right-turn lane is provided (i.e., the southbound and eastbound approaches).
[b] Major street left-turn volume is added to minor street volume if a protected left-turn signal phase is proposed.
[c] Setting to "Rural" reduces minimum test volumes to approximately 70% of "Urban" test volumes. This may be used
when major street speed exceeds 40 mph or in an isolated community of less than 10,000 residents.
[d] From California Manual on Uniform Traffic Control Devices, 2014 Edition; Caltrans.
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FUTURE WITH PROJECT CONDITIONS (AFTERNOON PEAK HOUR)

Belcaro at Sand Canyon

Traffic Signal Warrant Analysis
Warrant 3, Peak Hour

4. SAND CANYON ROAD & LOST CANYON ROAD

Major Street Name: Sand Canyon Road Vehicles per Hour (Peak Hour) [a]
Minor Street Name: Lost Canyon Road Major Street (Southbound): 641
Major Street (Northbound): 290
Major Street Lanes: 1 [b] Major Street Left-Turns: -
Minor Street Lanes: 1 Minor Street (Eastbound): 258

[c] Urban/Rural: Urban

Vehicles per Hour (Peak Hour)

Major Street (Approach 1): 641 Minimum Major Street Volume: 450

Major Street (Approach 2): 290 Satisfied? YES
Total Major Street Volume: 931

Minimum Minor Street Volume: 226

Major Street Left Turns: - Satisfied? YES
Minor Street (Higher Volume): 258

Total Minor Street Volume: 258 Warrant 3 Satisfied? YES

Figure 4C-3. Warrant 3, Peak Hour [d]
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[a] Excludes right-turn volumes where a separate right-turn lane is provided (i.e., the southbound and eastbound approaches).
[a] Major street left-turn volume is added to minor street volume if a protected left-turn signal phase is proposed.
[b] Setting to "Rural" reduces minimum test volumes to approximately 70% of "Urban" test volumes. This may be used
when major street speed exceeds 40 mph or in an isolated community of less than 10,000 residents.
[c] From California Manual on Uniform Traffic Control Devices, 2014 Edition; Caltrans.
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