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To: Steve Kim From: Daryl Zerfass and Sandhya Perumalla 

 Sand Canyon Country Club  Stantec 

File: 2042576900 Date: August 7, 2020 

 

Reference:  Sand Canyon Resort VMT Analysis  

Stantec Consulting Services Inc. (Stantec) has prepared a vehicle miles of travel (VMT) impact analysis for 
the Sand Canyon Resort (Project) located in the City of Santa Clarita, California. The Project includes 392 
guest rooms consisting of a hotel and separate villas, a banquet facility that includes ballrooms and meeting 
rooms for weddings, events and conferences for day use, and will be integrated with the existing 27-hole golf 
course. The Project includes amenities like miniature golf, swimming pools, tennis, pickle ball courts, a three-
mile long multi-purpose trail, upscale restaurants, spa and sauna, beauty salons, gym and kids club.  The 
purpose of this memo is to document the findings of the VMT impact analysis for use in the Project’s 
environmental study. 

This VMT analysis was prepared in support of the Project’s environmental documentation and complies with 
the updated California Environmental Quality Act (CEQA) guidelines that incorporates the requirements of 
Senate Bill 743 (SB 743).Generally, SB 743 moves away from using delay-based level of service (LOS) as 
the metric for identifying a project’s significant impact to instead use VMT. The analysis has been prepared in 
accordance with the City of Santa Clarita’s VMT analysis guidelines. 

Project Screening  

The VMT guidelines provide screening criteria that is used to identify if a project is expected to have a less-
than-significant impact without conducting a more detailed VMT analysis. The screening criteria is based on 
project size, locally serving retail, areas of low VMT, transit priority areas, affordable housing, and 
transportation facilities project types as shown in Table 1.  

Table 1 Project Screening Criteria and Threshold  

Screening 
Category 

Criteria/Screening  Requirements to Meet Screening 
Criteria 

Project Size 
Screening 

Small Projects can be screened out from 
completing a full VMT analysis.   

If the Project generates less than 110 
trips per day, the Project is assumed to 
have a less than significant impact. 

Locally Serving 
Retail 
Screening 

Locally serving retail Projects can be 
screened out from completing a full VMT 
analysis.   

If local serving retail is 50,000 square 
feet or less, the retail Project may be 
presumed to have a less than significant 
impact. 

Low VMT Area 
Screening 

Residential and Office Projects that are 
located in areas with low VMT and that 
are similar in character to the existing 
development can be screened out from 
completing a full VMT analysis. 
 

If the residential and office Project is in 
an area that is already 15% below the 
Baseline VMT, the Project is assumed to 
have a less than significant impact. 
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Transit 
Proximity 
Screening 

Projects within ½ mile of a major transit 
stop or a stop located along a high-
quality transit corridor generally reduce 
VMT and therefore can be screened out 
from completing a full VMT analysis.  

If the Project is within ½ mile of a major 
or high-quality transit stop/corridor, the 
Project is assumed to have a less than 
significant impact. The project should 
generally also meet the following criteria: 

- FAR >= 0.75 
- Not provide more parking than 

required by City 
- Be consistent with the regional 

SCS 
- Not replace existing affordable 

units with a smaller number of 
moderate to high-income units 

Affordable 
Housing 
Screening 

Affordable housing in infill locations can 
be screened out from completing a full 
VMT analysis.  
 

If a residential Project is comprised 100% 
of affordable units and is located in an 
infill location, then the Project is assumed 
to have a less than significant impact. 

Transportation 
Facilities 
Screening 

Transportation Projects that promote 
non-auto travel, improve safety, or 
improve traffic operations can be 
screened out from completing a full VMT 
analysis. 

If the Project promotes non-auto travel, 
such as transit, bicycle and pedestrian 
facilities, improves safety, or improves 
traffic operations at current bottlenecks, 
intersection traffic control, or widening at 
intersections to provide new turn lanes, 
then the Project is assumed to have a 
less than significant. 

FAR = Floor Area Ratio 

SCS = Sustainable Community Strategy 

Source: Transportation Analysis Updates in Santa Clarita, May 2020 

The project is estimated to generate approximately 921 daily trips; therefore, the small project screening 
criteria does not apply. The Project is not in a low VMT generating area based on City model data; therefore, 
it does not qualify for the location-based screening. 

Regarding transit, there is a bus stop within approximately two-mile radius of the Project site. The Via 
Princessa Metrolink station will be moved to the Vista Canyon area and will then be approximately two miles 
away from the Project site, however the project does not meet the criteria for transit priority area screening. 
The Project is not an affordable housing project nor is it a locally serving retail project; therefore, the 
affordable housing screening criteria and locally serving retail screening criteria does not apply. The project is 
not a transportation facilities project; therefore, the screening does not apply.  

VMT Analysis Performance Criteria 

The City’s VMT guidelines include significance thresholds that determine a significant transportation impact. 
However, it does not specifically address specialty uses such as the proposed Project (resort hotel). 
Therefore, for this analysis the Project has been evaluated in two parts: 1) as an employment generator 
consistent with the guidelines for employment (commercial or industrial) project since the Project would 
generate employment-related trips, and 2) as a generator of visitor/tourist trips.  
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For an employment (commercial or industrial) project, the significance threshold is when the project exceeds 
a level of 15% below the Citywide baseline VMT per employee for home-based work (HBW) trips. If a 
significant impact is identified utilizing the significance thresholds, feasible mitigation should be identified to 
remove or reduce the Project’s VMT impact. 

Analysis of Employee VMT   

The resort proposes to have approximately 500 employees (includes part-time and full-time employees) in the 
future. However, not all employees will be present at the site at the same time. At any given time, 
approximately 40% of the total employees would be present on site based on the Project’s plan to operate the 
resort with two shifts for most of the employees, one from 6 am – 2 pm and the other from 2 pm - 10 pm with 
the remaining 20% of the employees working from the 10pm - 6am.  

The baseline VMT trends of the Project’s traffic analysis zone (TAZ) can be used to estimate the Project’s 
employee generated VMT since there are other employment generating uses in the Project’s TAZ. The 
Project is located in TAZ 20276100. As shown in Table 2, the Project’s HBW VMT is estimated to be 21.7 
vehicle-miles per employee, which is 17.6% above the Citywide average VMT per employee. 

Table 2 VMT Analysis 

Analysis Metrics: Resort Hotel 

Project Land Use 392 guest rooms, Resort Hotel 

Project Screening None 

Project TAZ 20276100 Population 2,520 residents 

Project TAZ 20276100 Employment 473 employees 

Project TAZ 20276100 Home-Based Work VMT per 
Employee (2020) 

21.7 VMT per employee 

Santa Clarita Average Home-Based Work VMT per 
Employee (2020) 

18.45 VMT per employee1 

Percent Difference (comparison to baseline) +17.6% 

Threshold of Significance (15% reduction from baseline) 15.7 VMT per employee2 

  

Difference (Project minus Threshold of Significance) 6.0 VMT per employee 

Is Project above or below Threshold of Significance Above Threshold of Significance 

Significant Transportation Impact Yes 

Project Impact (comparison to Threshold of Significance) +38.2% 

Source: 
1 SCAG 2016 RTP/SCS Travel Demand Model, Santa Clarita 2020 VMT Look Up Table provided by the City via 
email dated June 23, 2020 
2 Transportation Analysis Updates in Santa Clarita, Fehr & Peers, May 2020 

Based on the VMT guidelines, for the significance threshold a 15% reduction is applied to the citywide 
baseline average HBW VMT (18.45 VMT per employee), resulting in a threshold of significance of 15.7 VMT 
per employee. Since 21.7 Project VMT per employee is greater than the threshold of significance, the Project 
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would result in a significant impact and mitigation would be required for the impact to be reduced and 
potentially less than significant. Mitigation addressing the above impact is addressed in the following section. 

Analysis of Resort Guest VMT  

The Project includes a resort style hotel, which will attract a wide range of visitor and guest types. Some 
guests will be from the southern California area, while others will be arriving from out of state or from other 
countries. The facility is being designed as a full-service destination resort where guests can stay multiple 
days without the need to leave the facility. It will also provide facilities for conferences and special events 
such as weddings. A shuttle bus will operate between the resort and the new Vista Canyon Metrolink rail 
station, which is being constructed approximately two miles from the project site.  

The SCAG model does not include data specific to hotel or resort types of use, therefore the SCAG model 
does not allow for a quantitative analysis of VMT regarding the resort’s visitors and guests. The City’s VMT 
analysis guidelines provides limited guidance on evaluating special types of use such as a resort but does 
state that the approach should be consistent with the overall goal of SB 743, which is to reduce VMT. The 
specific approach used for analysis of special uses is left to the discretion of the lead agency.   

Vehicle trips made by the resort’s visitors and guests are a unique trip type. Unlike trips made for the purpose 
of work, school, or shopping, a typical vacation or special event trip will be made infrequently. When 
considered on a per capita basis, these infrequent trips will have a negligible effect on per capita VMT rates. 
Guests, while at the resort, will typically generate minimal VMT due to the all-inclusive features of the resort. 
In comparison to a “typical” day that includes trips made for work, school, or shopping, resort guests can be 
expected to generate significantly lower than average VMT. Overall, the resorts visitors and guests are 
expected to have a less than significant impact on VMT.  

Mitigation  

Certain mitigation measures are feasible for reducing or removing VMT. Various sources, such as the 
California Air Pollution Control Officers Association (CAPCOA) Quantifying Greenhouse Gas Mitigation 
Measures1 report have identified actions and changes to project features that reduce or eliminate VMT. The 
following strategies are described in the VMT guidelines as sample options that are most effective in areas 
like Santa Clarita and are appropriate for the proposed Project to avoid or substantially reduce the Project’s 
significant impact: 

• Provide Ride-Sharing Programs (TRT-3) 

• Implement Subsidized or Discounted Transit Program (TRT-4) 

• Encourage Telecommuting and Alternative Work Schedules (TRT-6) 

• Implement Commute Trip Reduction Marketing (TRT-7) 

• Provide Employer-Sponsored Vanpool/Shuttle (TRT-11) 

 
 
1 Quantifying Greenhouse Gas Mitigation Measures, California Air Pollution Control Officers Association, August 2010. 
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According to the CAPCOA report, each of these strategies would be applicable in urban and suburban 
locations. Because the project is located in a more rural area of suburban Santa Clarita, they may not be as 
effective as the calculations would indicate. To account for this fact conservative estimates of employee 
participation, as noted in the subsequent discussion, have been applied to the VMT reduction calculations. 

Mitigation Measure 1 (MM-1): Provide Ride-Sharing Programs for Employees (TRT-3)2 

The Project shall provide/promote ride-sharing programs to the resort employees by utilizing approaches such 
as designating a certain percentage of parking spaces for ride sharing vehicles, designating adequate 
passenger loading/unloading and waiting areas for ride-sharing vehicles, and providing a website or message 
boards for coordinating rides. Increasing the vehicle occupancy by utilizing ride sharing will result in fewer 
cars driving the same trip, thereby decreasing the VMT. 

Below is the estimated VMT reduction based on CAPCOA’s TRT-3 Providing Ride-Sharing Programs. 
Although ride-sharing programs would be available to all staff, the calculations conservatively assume that the 
program is available and utilized by 25 percent of staff members: 

% VMT Reduction = Commute x Employee 

Where, Commute = % reduction in commute VMT (for low density suburb, Commute = 5%) 

 Employee = % employees eligible (25%) 

Project Calculation:  

% VMT reduction = 5% x 25% = 1.3% 

Source: CAPCOA 

As shown above, providing ride-sharing programs to approximately 25% of the resort employees would result 
in a 1.3% reduction in VMT. 

Mitigation Measure 2 (MM-2): Implement Subsidized or Discounted Transit Program for Employees 
(TRT-4)3 

The Project shall provide subsidized or discounted daily or monthly public transit passes to the resort 
employees. 

Below is the estimated VMT reduction based on CAPCOA’s TRT-4 Implement Subsidized or Discounted 
Transit Program. Although subsidized or discounted transit program would be available to all staff, the 
calculations conservatively assume that the program is available and utilized by 25 percent of staff members: 

 

 
 
2 Ibid, Page 227. 
3 Ibid, Page 230. 
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% VMT Reduction = A x B x C 

Where, A = % reduction in commute vehicle trips (for low density suburb, providing a daily transit subsidy of        
$1.49, % reduction in commute VT = 3.3%)1 

 B = % employees eligible (25%) 

 C = Adjustment from commute VT to commute VMT (C = 1.0)  

Project Calculation:  

% VMT reduction = 3.3% x 25% x 1.0 = 0.8% 

1 See Attachment A, Mitigation Measure #2 

Source: CAPCOA 

As shown above, implementing subsidized or discounted transit program to approximately 25% of the resort 
employees, would result in a 0.8% reduction in VMT. 

Mitigation Measure 3 (MM-3): Encourage Telecommuting and Alternative Work Schedules for 
Employees (TRT-6)4 

According to CAPCOA, encouraging telecommuting and alternative work schedules would reduce the number 
of commute trips, thereby reducing the Project’s VMT. Staggered start times, flexible schedules, or 
compressed work weeks are examples of alternative work schedules. Because resort operations require most 
of the employees to be on-site 24-hours per day, telecommuting and alternative work schedules may not be 
feasible for a majority of the employees. The project shall implement a 4-day/40-hour work schedules for 
approximately 10% of the resort employees.  

Below is the estimated VMT reduction based on CAPCOA’s TRT-6 Encourage Telecommuting and 
Alternative Work Schedules methodology: 

% Commute VMT Reduction = Commute 

Where, Commute = % reduction in commute VMT 

Project Calculation,  

% VMT reduction in commute VMT for a maximum of 10% employee participation, for a 4-day / 40-
hour work week = 1.5%1 

 
1 See Attachment A, Mitigation Measure #3 
 
Source: CAPCOA 

 
 
4 Ibid, Page 236. 
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As shown above, with 10% employee participation in an alternate work schedule consisting of a 4-day/40-
hour work week, a VMT reduction of 1.5% would result. 

Mitigation Measure 4 (MM-4): Implement Commute Trip Reduction Marketing (TRT-7)5 

The Project shall implement marketing strategies to reduce commute trips. The marketing strategies would 
include new employee orientation of trip reduction and alternative mode options, event promotions and 
publications. 

Below is the estimated VMT reduction based on CAPCOA’s TRT-7 Implement Commute Trip Reduction 
Marketing. Although the marketing would target all employees, a conservative assumption of marketing to 
only 25 percent of the employees has been utilized in the calculations: 

% Commute VMT Reduction = A x B x C 

Where, A = % reduction in commute vehicle trips (4%) 

 B = % employees eligible (25%) 

 C = Adjustment from commute VT to commute VMT (C = 1.0)  

Project Calculation:  

% VMT reduction = 4% x 25% x 1.0 = 1.0% 

Source: CAPCOA 

As shown above, implementing/promoting commute trip reduction marketing to approximately 25% of the 
resort employees, would result in a 1.0% reduction in VMT. 

Mitigation Measure 5 (MM-5): Provide Employer-Sponsored Vanpool/Shuttle (TRT-11)6 

The Project shall provide an employer-sponsored vanpool and shuttle for use by employees for commutes to 
work, while shuttle will service the nearby transit station. The vanpool and shuttle will be available to all 
employees; however, the calculations conservatively assume the program would be offered/utilized to 25 
percent of employees.  

% VMT Reduction = A x B x C 

Where, A = % shift in vanpool mode share of commute trips (10%*) 

 B = % employees eligible (25%) 

 C = adjustment from vanpool mode share to commute VMT (C = 0.67)  

 
 
5 Ibid, Page 240. 
6 Ibid, Page 253. 
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Project Calculation:  

% VMT reduction = 10% x 25% x 0.67 = 1.7% 

*10% represents the mid-range of typical annual reduction in vehicle mode share. 

Source: CAPCOA 

As shown above, providing employer-sponsored vanpool/shuttle to approximately 25% of the resort 
employees, would result in a 1.7% reduction in VMT. 

Mitigation Summary 

The implementation of the above-mentioned mitigation measures would reduce the proposed Project’s VMT 
impact by an overall 28.7% reduction in VMT as shown in Table 3. Note that the VMT reductions associated 
with the above mitigation measures are applied incrementally, resulting in a lower net reduction in comparison 
to the sum of the numbers. 

Table 3 VMT Reductions Summary 

Description 
CAPCOA 
Category 

Calculated 
Reduction 

1. The Project shall provide ride-sharing programs for 
approximately 25% of the employees 

Commute Trip 
Reduction Programs 

TRT-3 
1.3% 

2. The Project shall implement subsidized or discounted 
transit programs for approximately 25% of the employees 

Commute Trip 
Reduction Programs 

TRT-4 
0.8% 

3. The Project shall encourage alternative work schedules for 
approximately 10% of the employees 

Commute Trip 
Reduction Programs 

TRT-6 
 1.5% 

4. The Project shall implement commute trip reduction 
marketing for approximately 25% of the employees 

Commute Trip 
Reduction Programs 

TRT-7 
1.0% 

5. The Project shall provide employer-sponsored 
vanpool/shuttle programs for approximately 25% of the 
employees 

Commute Trip 
Reduction Programs 

TRT-11 
1.7% 

Total 6.1%1 

1 The calculated reductions do not sum to a total since the effect of individual strategy reductions are multiplicative (not 
additive). Overall % VMT Reduction = 1-(1-A)*(1-B)*(1-C) where A, B, C equals reductions for individual strategies.  

The Project VMT with mitigation is summarized in Table 4. The 6.1 percent reduction in VMT is applied to the 
Project’s HBW VMT per employee and results in 20.4 HBW VMT per employee, which is above the city 
threshold of 15.7 HBW VMT per employee. Therefore, with implementation of the mitigation measures, the 
Project’s significant impact cannot be fully mitigated and would result in a significant and unavoidable 
transportation impact.    
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Table 4 Project VMT with Mitigation 

Description HBW VMT Per Employee 

Project TAZ Home-Based Work VMT per Employee (2020) 21.7 VMT per employee 

Mitigation Reduction 6.1% 

Project with Mitigation 20.4 VMT per employee 

 

City Threshold of Significance 15.7 VMT per employee 

Is Project above or below Threshold  Above Threshold of Significance 

Significant Transportation Impact Yes 

Implementation of some or all the above mitigation measures would reduce the Proposed Project’s VMT 
impact. Therefore, with implementation of all feasible mitigation measures the Project’s significant impact 
cannot be fully mitigated and results in significant and unavoidable impact.    

Conclusion  

Using guidance outlined in the City’s transportation analysis guidelines, a VMT analysis prepared for the 
proposed Project indicates that the average employee VMT would result in a significant impact. Feasible 
mitigation measures have been identified that reduce or eliminate the identified VMT impact to less than 
significant based on the City’s established thresholds of significance. However, with implementation of the 
identified feasible mitigation measures the Project’s significant impact cannot be fully mitigated and results in 
a significant but unavoidable impact on transportation. 

Per capita VMT associated with the resort visitors and guests cannot be evaluated quantitatively using data 
from the SCAG model; therefore, a qualitative assessment of the resort uses was prepared based on the 
guidance in the City’s VMT analysis guidelines. This analysis indicates that visitors and guests are reasonably 
expected to have a less than significant impact on VMT.  

If you have any questions on the above material, please feel free to contact Daryl or Sandhya to discuss. 

Stantec Consulting Services Inc.  

Daryl Zerfass PE, PTP       Sandhya Perumalla 
Principal, Transportation Planning & Traffic Engineering  Senior Transportation Planner 
Phone: (949) 923-6058      Phone: (949) 923-6074 
Fax: (949) 923-6121      Fax: (949) 923-6121 

Daryl.Zerfass @stantec.com     Sandhya.Perumalla@stantec.com 

Attachment:  Attachment A - CAPCOA Calculations  

  



August 7, 2020 

Steve Kim 

Page 10 of 10  

Reference:     Sand Canyon Resort VMT Analysis  

\\us0300-ppfss01\workgroup\2042\active\2042576900\traffic_trans\reports\mem-resort_vmt-analysis_20200807.docx 

Attachment A: CAPCOA Calculations 

Mitigation Measure 2 (MM-2): Implement Subsidized or Discounted Transit Program (TRT-4) 

 

Source: CAPCOA 

Mitigation Measure #3 (MM-3): TRT- 6 Encourage Telecommuting and Alternative Work Schedules 

 

Source: CAPCOA 
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1.0 INTRODUCTION  

This report presents the finding of a traffic study conducted to determine the impacts of the proposed Sand Canyon 
Resort Project located in the City of Santa Clarita. This traffic study is prepared in support of the Project’s 
environmental documentation under the California Environmental Quality Act (CEQA) and is consistent with the 
requirements outlined in the City of Santa Clarita traffic study guidelines. This report provides traffic analysis data for 
the Project’s General Plan Amendment and Zone Change (GPA/ZC) application. 

1.1 PROPOSED PROJECT 

The proposed Project is located in the southeast portion of the City of Santa Clarita. The Project site is located north 
of Robinson Ranch Road (a private road), east of Sand Canyon Road, west of the Sand Canyon Country club house, 
and south of Oak Springs Canyon Road. The Project Site is illustrated in Figure 1-1. The Project includes 392 guest 
rooms consisting of a hotel and separate villas and a 27-hole golf course. The Project includes amenities like 
miniature golf, swimming pools, tennis, pickle ball courts, a three-mile long multi-purpose trail, upscale restaurants, 
spa and sauna, beauty salons, gym, kids club, ballrooms and meeting rooms. The Project’s site plan is illustrated in 
Figure 1-2. 

1.2 STUDY AREA 

The study area for the local roadway network is shown in the previously referenced Figure 1-1. The study area 
includes intersections and freeway on/off-ramp intersections where the proposed Project would generally add 50 or 
more trips during either the AM or PM peak hour. The study area also includes mainline freeway segments where the 
Project is expected to add 150 or more trips, in either direction, during either the AM or PM peak hour.   

In consultation with City staff, the following five intersections were selected based on the above-mentioned criteria:  

o SR 14 SB Ramps & Soledad Canyon Road 

o Sand Canyon Road & SR 14 NB Ramps 

o Sand Canyon Road & Soledad Canyon Road 

o Sand Canyon Road & Lost Canyon Road 

o Sand Canyon Road & Robinson Ranch Road 

Access to the Project site will be via four proposed new driveway intersections with Robinson Ranch Road. Regional 
access to the Project area will be via State Route 14 (SR-14), which is located approximately one mile north of the 
Project site. Access to SR-14 is via an interchange with northbound ramps connecting to Sand Canyon Road and 
southbound hook ramps on Soledad Canyon Road.  
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Project Site Plan
Figure 1-2
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1.3 METHODOLOGY 

This traffic study evaluates the proposed Project utilizing the established traffic analysis guidelines of the City of 
Santa Clarita (See Reference 4 in Section 1.6). The scenarios analyzed are as follows: 

1. Existing Conditions (2018) 
2. Opening Year (2023) without-Project 
3. Opening Year (2023) with-Project  
4. Interim Year (2028) Cumulative Conditions without-Project 
5. Interim Year (2028) Cumulative Conditions with-Project 
6. Long Range General Plan Buildout without-Project  
7. Long Range General Plan Buildout with-Project  

The Existing Conditions scenario utilizes observed traffic counts collected in March 2018 for the intersections in the 
study area. The Project’s opening year hasn’t been determined yet, but the Project is expected to build out late 2021 
or early 2022. To be conservative, a 2023 horizon year is utilized to evaluate Opening Day conditions. For the 
Opening Year (2023) scenario, an ambient growth rate of two-percent per year was applied to the existing traffic 
volumes to account for future growth in the surrounding area. The Interim Year (2028) Cumulative Conditions 
scenario considers traffic generated by all known and reasonably anticipated related projects in the proximity of the 
study area. Lastly, the Long Range General Plan Buildout scenario assumes land development per the General Plan.  

The Santa Clarita Valley is a growing area with numerous proposed, approved and pending projects (i.e., “Related 
Projects”), the Interim Year cumulative conditions and Long Range General Plan Buildout scenarios are based on 
forecasts derived using the Santa Clarita Valley Consolidated Traffic Model (SCVCTM) as the model has the 
capability of forecasting the complex interaction of vehicle trips between existing and future land uses.  

The SCVCTM was developed jointly by the County of Los Angeles Department of Public Works and the City of Santa 
Clarita and is the primary tool used for forecasting traffic volumes for the Santa Clarita Valley. The SCVCTM has the 
ability to provide traffic volume forecasts for a long-range setting, which represents buildout conditions (generally 
considered as year 2035 or later), as well as Interim Year forecasts that are based on a defined list of planned, 
approved, and pending projects. The SCVCTM is regularly updated and is based on the currently approved General 
Plans of the County and City of Santa Clarita. 

1.4 PERFORMANCE CRITERIA 

Defined performance criteria are utilized to determine if a proposed project would cause a significant impact. 
Performance criteria are typically based on two primary measures. The first is “capacity”, which establishes the 
vehicle carrying ability of a roadway, and the second is “volume.” The volume measure is either a traffic count (in the 
case of existing volumes) or a forecast for a future point in time. For arterial roadways in an urban or suburban 
setting, the intersection of two roadways will typically be the limiting factor in regard to the overall capacity of the 
roadway network. 

Methodology outlined in the 2010 Highway Capacity Manual (HCM 2010) produces estimates of average vehicle 
delay as a function of intersection capacity and the volume of traffic passing through the intersection. From this a 
corresponding level of service (LOS) is defined. Traffic LOS is designated “A” through “F” with LOS “A” representing 
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free flow conditions and LOS “F” representing severe traffic congestion. Table 1-1 summarizes the ranges of vehicle 
delay that correspond to LOS “A” through “F” for arterial roads and intersections. The ranges are those defined in the 
HCM 2010 and are used by the City of Santa Clarita for estimating intersection LOS.  

While average daily traffic (ADT) is a useful measure to show general levels of traffic on a facility and to provide data 
for other related aspects such as noise and greenhouse gas (GHG) emissions, congestion is largely a peak hour or 
peak period occurrence and ADT does not reflect peak period conditions very effectively. Because of this, ADT is not 
used here as the basis for capacity evaluation. Instead, this evaluation focuses on the parts of the day when such 
congestion can occur, specifically the AM and PM peak hours.  

For the arterial system, the peak hour is the accepted time period used for impact evaluation and a number of 
techniques are available to define intersection LOS. Both the level of delay and the LOS are used in determining 
impact significance. Certain LOS values are deemed unacceptable by the City and increases in delay that cause or 
contribute to the LOS being unacceptable are defined as a significant impact. These definitions and procedures are 
established by individual local jurisdictions, such as the City of Santa Clarita.  

Levels of service for arterial roadway intersections are determined based on operating conditions during the AM and 
PM peak hours and the geometric configuration of the intersection. HCM delay methodology was used to analyze 
both the signalized intersections and the stop-controlled intersections. Synchro software was used to calculate the 
intersection delay and LOS. For signalized intersections, optimized signal timing/phasing was assumed for existing 
and future scenarios. The result of these calculations is an estimate of average vehicle delay at the intersection. The 
delay calculation methodology utilized by Synchro is based on the intersection capacity analysis methodology 
outlined in the HCM 2010.  

To assess the LOS for the roundabout, specialized software (Sidra Intersection) was used. Sidra Intersection is a 
micro-analytical modeling software widely accepted for roundabout analysis and is recognized by the HCM 2010 and 
TRB-FHWA Roundabout Guide. 

The HCM 2010 calculation methodology and associated LOS performance standards used in this analysis are 
summarized in Table 1-2. 
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Table 1-1 Level of Service Descriptions – Arterial Roadways and Intersections 

LOS Traffic Flow Description 
Signal Control 

Delay 
Stop Control 

Delay 

A 

 

Minimal or no vehicle delay ≤ 10 ≤ 10 

B 

 

Slight delay to vehicles > 10 – 20  > 10 – 15  

C 

 

Moderate vehicle delays, traffic flow remains 
stable > 20 – 35 > 15 – 25 

D 

 

More extensive delays at intersections > 35 – 55 > 25 – 35 

E 

 

Long queues create lengthy delays > 55 – 80 > 35 – 50 

F 

 

Severe delays and congestion > 80 > 50 

Sources: HCM 2010 
Delay = average seconds of delay per vehicle 
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Table 1-2 Arterial Intersection Performance Criteria 

 
Delay Methodology  
 
          Calculation Methodology 

Level of service based on “average vehicle delay” calculated as follows: 
- Synchro/HCM delay-based intersection methodology for traffic signals 
- HCM 2010 delay-based intersection methodology for stop sign control  
- Sidra delay-based intersection methodology for roundabouts 

 
          Performance Standard 

Level of Service D defined as follows:  
- stopped delay to not exceed 55 seconds for signalized intersections  
- stopped delay to not exceed 35 seconds for stop sign control 
- stopped delay to not exceed 50 seconds for roundabouts 

 
 
Significant Impact Thresholds 
 
An intersection is considered to be significantly impacted if the Project would: 
 

• Worsen an intersection maintained by the City of Santa Clarita from LOS D or better to LOS E or F 
• Cause the following increase in delay at an intersection maintained by the City of Santa Clarita that 

operated (with the Project) at LOS D or worse 
- LOS D with the Project: more than 4-second increase in delay is significant 
- LOS E or F with the Project: more than 2-second increase in delay is significant 

  
Note: For intersections under joint jurisdiction of the City and Caltrans, the analysis utilizes the corresponding 
threshold of the local agency (City) as applicable. 
 
Abbreviations: 
LOS – Level of Service 
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1.5 DEFINITIONS 

Certain terms used throughout this report are defined below to clarify their intended meaning: 

ADT Average Daily Traffic. Generally used to measure the total two-directional traffic volumes passing 
a given point on a roadway. 

ICU Intersection Capacity Utilization. A measure of the volume to capacity ratio for an intersection. 
Typically used to determine the peak hour level of service for a given set of intersection volumes. 

LOS Level of Service. A scale used to evaluate circulation system performance based on intersection 
ICU values or volume/capacity ratios of arterial segments. 

Peak Hour This refers to the hour during the AM peak period (typically 7 AM - 9 AM) or the PM peak period 
(typically 4 PM - 6 PM) in which the greatest number of vehicle trips are generated by a given land 
use or are traveling on a given roadway. 

V/C Volume to Capacity Ratio. This is typically used to describe the percentage of capacity utilized by 
existing or projected traffic on a segment of an arterial or intersection. 

1.6 REFERENCES 
1. “Trip Generation 10th Edition,” Institute of Transportation Engineers, 2017.  
2. “Trip Generation Handbook 3rd Edition,” Institute of Transportation Engineers, August 2014. 
3. “Highway Capacity Manual 2010,” Transportation Research Board, National Research Council, 2010. 
4. “Preliminary Traffic Impact Report Guidelines,” City of Santa Clarita, August 1990. 
5. “Guide for the Preparation of Traffic Impact Studies,” Caltrans, December 2002. 
6. “Guidelines for CMP Transportation Impact Analysis,” from the 2010 Congestion Management Program 

for Los Angeles County, Los Angeles County Metropolitan Transportation Authority, 2010.  
7. “Caltrans 2016 Traffic Volumes on California State Highways,” State of California Transportation Agency 

Department of Transportation, 2018. 
8. “One Valley One Vision Valley-Wide Traffic Study,” Austin-Foust Associates, Inc., June 2010. 
9. “Transportation Impact Study for Vista Canyon Transit-Oriented Development”, Fehr & Peers 

Transportation Consultants, May 2010. 
 



SAND CANYON RESORT TRAFFIC IMPACT ANALYSIS 

Transportation Setting  
      

v:\2073\active\2073014970\report\rpt_sandcyn_resort_tia_20191108.docx 2.1 
 

2.0 TRANSPORTATION SETTING 

This chapter describes the transportation setting for the traffic analysis.  Existing conditions are first discussed, 
followed by a discussion of the derivation of future traffic volumes. planned roadway improvements adjacent to the 
Project site are also discussed. 

2.1 EXISTING CONDITIONS 

The following section describes existing traffic conditions in the study area. It includes a description of the study area 
roadway system, existing traffic volumes and corresponding levels of service as defined by the performance criteria 
outlined in the previous chapter. 

2.1.1 Existing Roadway System 

As previously described in Chapter 1, the proposed Project is located in the southeast portion of the City of Santa 
Clarita. The Project site is located north of Robinson Ranch Road, east of Sand Canyon Road, west of the Sand 
Canyon Country Club clubhouse, and south of Oak Springs Canyon Road. Access to the Project site will be via four 
new intersections with Robinson Ranch Road. A secondary access is proposed south of the property through Live 
Oak Springs Canyon Road, which could be used as an emergency evacuation route.  

The portion of Soledad Canyon Road in the study area is designated as a Major Highway in the City of Santa Clarita 
General Plan as shown in Figure 2-1. It is an east-west arterial with six lanes between Sierra Highway and Galeton 
Road, and four lanes for the remaining portion in the study area.  

Sand Canyon Road is a north-south arterial with mostly two lanes between Sierra Highway and Soledad Canyon 
Road, four lanes between Soledad Canyon Road and SR-14 Northbound Ramps, and back down to two lanes south 
of SR-14 Northbound Ramps. It is designated as a Major Highway between Soledad Canyon Road and Lost Canyon 
Road, a Secondary Highway between Sierra Highway and Soledad Canyon Road, and a Limited Secondary Highway 
south of Lost Canyon Road. 

The portion of Sierra Highway within the study area is classified as a Major Highway with four lanes between Sand 
Canyon Road and Soledad Canyon Road.  

The SR-14 Freeway is located north of the Project site.  It provides access to the Antelope Valley to the northeast 
and connects to the I-5 Freeway to the southwest.  

Existing intersection lane configurations for intersections in the study area are illustrated in Figure 2-2. 
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2.1.2 Existing Traffic Volumes and Levels of Service 

Existing average daily traffic (ADT) volumes for arterials in the study area are provided in Figure 2-3. Peak hour 
turning movement volumes are illustrated in Figure 2-4 for the AM peak hour and Figure 2-5 for the PM peak hour. 
Traffic count data were collected during the critical AM and PM peak hours during late March 2018. The traffic count 
data sheets are provided in Appendix A. 

The results of the intersection LOS analysis under existing conditions are shown in Table 2-1. Both the signalized 
intersections and stop-controlled intersections in the study area were analyzed using the HCM delay methodology. 
Detailed LOS calculation worksheets are provided in Appendix B. The table shows that all the study area 
intersections currently operate at LOS C or better, except the intersection of Sand Canyon Road and Soledad 
Canyon Road, which operates at LOS D in both AM peak hour and PM peak hour. 

Table 2-1 Intersection LOS Summary – Existing Conditions 

  AM Peak Hour PM Peak Hour 
Intersection Traffic Control  Delay LOS   Delay LOS 
1. SR-14 SB Ramp & Soledad Canyon Signalized 28.0 C 22.6 C 
2. Sand Canyon & SR-14 NB Ramp Signalized 13.9 B 18.0 B 
3. Sand Canyon & Soledad Canyon Signalized 41.7 D 42.7 D 
4. Sand Canyon & Lost Canyon All-Way Stop 17.8 C 14.0 B 
5. Sand Canyon Road & Robinson Ranch Road Two-way Stop  13.6 B 14.1 B 
Note: 
LOS – Level of Service 
Delay – Average Vehicle Delay (seconds) 

2.1.3 Public Transportation 

The City of Santa Clarita Transit (SCT) Route 6 is the closest service route to the Project site, with a stop 
approximately two miles from the Project site. SCT Routes 6 travels along Soledad Canyon Road and provides 
services between the eastside of the city and Stevenson Ranch with stops at the Santa Clarita and Newhall Metrolink 
stations, as well as at the McBean Regional Transit Center. Additional routes are accessible from this route and 
provide service to the greater Santa Clarita Valley area. 

SCT Commuter Express offers express commuter bus travel to Los Angeles, Warner Center, Van Nuys, Century City 
and the Antelope Valley. Three Metrolink stations exist within the City of Santa Clarita, which serve the Antelope 
Valley line. This line travels between Lancaster and Union Station, Los Angeles. 

2.1.4 Active Transportation 

The City of Santa Clarita approved the Non-Motorized Transportation Plan Update in September 2014, and provides 
a comprehensive overview of bicycling and walking in the city, as well as direction for future investments in bicycle 
and pedestrian infrastructure. 

There are currently no bike lanes serving the Project site. There is a proposed Class III Bike Path along Sand Canyon 
Road. The County of Los Angeles and the City of Santa Clarita each have Bicycle Master Plans (BMPs) with 
additional facilities planned in the Project area. Figure 2-6 illustrates the existing and planned future bicycle facilities 
in the area.  
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2.2 FUTURE CONDITIONS 

The following describes the future forecast volumes. 

2.2.1 Future Land Use Development 

To derive future forecast volumes, the SCVCTM was used. As previously discussed in Section 1.3.1, the SCVCTM 
includes a land use database prepared by Los Angeles County and the City of Santa Clarita that is based on the 
approved General Plans of each jurisdiction. This database is regularly updated as specific projects are proposed 
and thus is a comprehensive list of cumulative projects, including the OVOV Area Plan. Trips to and from the Santa 
Clarita Valley, as well as “through-trips”, are included in the forecasts; thus, regional growth, which is traffic volume 
increase occurring outside of the SCVCTM area, is incorporated in the model.  

2.2.2 Future Traffic Volumes 

The Project’s opening year hasn’t been determined yet, but the Project is expected to build out late 2021 or early 
2022. To be conservative, a 2023 horizon year is utilized to evaluate Opening Day conditions.  

A 2028 horizon year is utilized to evaluate Interim Year Cumulative Conditions, which captures projects in the nearby 
area that are anticipated to be built in the next ten years.  For this analysis, an interim version of the model. A list of 
the projects included in the Interim Year is provided in Table 2-2 and the corresponding map is provided in Figure 2-
7. Project trips associated with the proposed Project was estimated using the SCVCTM and added onto 2028 
baseline conditions to derive 2028 With-Project conditions. 

Table 2-2 Defined Related Projects Included in the Cumulative Database 

No. Project Description Status1 

1 Vista Canyon  834 MF Residential, 78 TSF Business Park, 40 TSF Retail Pending  

2 Sand Canyon Plaza  
580 Residential Units (119 SF Units, 461 MF Units, 140 
Bed Assisted Living); 60,000 sq. ft. Commercial Retail Pending 

3 Mancara 109 SF Residential Units   Pending 
Note:  
MF = Multi-Family 
TSF = Thousand Square Feet 
SF = Single Family 
sq. ft. = Square Feet 
See Figure 2-7 for locations.  
1 Number of residential units estimated based on General Plan allowable land use density. 

Lastly, a 2040 horizon year is utilized to evaluate Long Range General Plan Buildout conditions. For this analysis, the 
Buildout version of the model was used. Project trips associated with the proposed Project was then added to 2040 
General Plan conditions to derive With-Project conditions.    

  



LOST CANYON

SAND CANYON

SIERRA HWY

JAKES WAY

SOLEDAD CYN

LOST CANYON

SR 14

3

2

1

Ma
p 

File
 Pa

th:
V:

\P
RO

JE
CT

S\
....

..  
 .m

xd

Figure 2-7
Related Projects Map

CUMULATIVE/RELATED
PROJECTS

Vista Canyon

Sand Canyon Plaza

Mancara

1

2

3Legend
CITY OF SANTA
CLARITA (Approximate location shown)

2.10



SAND CANYON RESORT TRAFFIC IMPACT ANALYSIS 

Project Description  
      

v:\2073\active\2073014970\report\rpt_sandcyn_resort_tia_20191108.docx 3.1 
 

3.0 PROJECT DESCRIPTION 

This section describes the Project in terms of its transportation characteristics. Trip generation is summarized and the 
distribution of the Project’s trips on the adjoining roadway network is presented.  

3.1 PROJECT TRIP GENERATION   

The proposed resort Project includes 392 guest rooms consisting of a hotel and separate villas, a banquet facility that 
includes ballrooms and meeting rooms for weddings, events and conferences for day use, and will be integrated with 
the existing a 27-hole golf course. The Project includes amenities like miniature golf, swimming pools, tennis, pickle 
ball courts, a three-mile long multi-purpose trail, upscale restaurants, spa and sauna, beauty salons, gym and kids 
club. Table 3-1 below summarizes the anticipated trip generation of the proposed Project.  

Table 3-1 Trip Generation Summary 

Trip Rates Amount Units 
AM Peak Hour PM Peak Hour 

ADT In Out Total In  Out Total 

Resort Hotel (330) -  Room 0.23 0.09 0.32 0.18 0.23 0.41 - 

Resort Case Study    Room -- -- -- -- -- -- 2.35 

Proposed Project 

Hotel  392 Room 90 35 125 71 90 161 921 
Peak Hour Trip Rate Source: Institute of Transportation Engineers (ITE), 10th Edition, 2017, with ITE code in parentheses 
Average Daily Traffic (ADT) Trip Rate Source: Resort Case Study (see Appendix C) 

The peak hour trip generation is based on the trip generation rates from Institute of Transportation Engineers (ITE) 
Trip Generation Manual (see Reference 1 in Section 1.6) for a resort hotel type of use. Since ITE does not have a 
daily trip rate for a resort hotel, the ADT trip rate used for this study was derived from a case study of similar types of 
resorts in California (see Appendix C for the detailed memo). The trip generation estimates show that the proposed 
Project is expected to generate approximately 921 ADT. Typically, approximately 8 to 10 percent of daily traffic 
occurs during the peak hours (74 to 92 trips), however for a conservative analysis the slightly higher ITE peak hour 
trip rates with 125 trips occurring during the AM peak hour and 161 trips occurring during the PM peak hour is used 
here for the purpose of impact analysis.  

3.2 PROJECT TRIP DISTRIBUTION   

The geographic distribution of Project-generated trips was derived using the SCVCTM. The SCVCTM is a 
computerized travel demand model that utilizes a sophisticated trip distribution function to derive the distribution of 
vehicle trips, and which has previously been calibrated to the existing conditions of the Santa Clarita Valley. The 
SCVCTM is jointly maintained by City of Santa Clarita and County of Los Angeles staff, and is utilized for all major 
transportation planning efforts within the Santa Clarita Valley. Production and attraction trip data is generated by the 
model based on five separate trip purposes, and trip distribution patterns are then derived by the model. As a final 
step, the model assigns these trips to the roadway network based on the derived distribution patterns.  
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The Project’s trip distribution percentages are illustrated in Figure 3-1 as determined by a SCVCTM select zone run. 
As shown, approximately 97 percent of the Project trips are oriented towards the north on Sand Canyon Road, of 
which approximately 61 percent continue south on SR-14, and 10 percent continue north on SR-14. Approximately 
three percent of the Project trips are oriented towards the south of the Project on Sand Canyon Road. Project trips 
during the AM and the PM peak hours are shown in Figure 3-2 and Figure 3-3, respectively. 

3.3 ON-SITE ROADWAY SYSTEM   

Access to the Project site will be via four proposed new intersections with Robinson Ranch Road, of which the “E” 
Drive intersection will be gated as shown in the Project site plan in Figure 1-2. A secondary access is proposed south 
of the property through Live Oak Springs Canyon Road, which could be used as an emergency evacuation route. 

Peak hour turning movement volumes for Project buildout conditions for the intersections used to access the Project 
site are illustrated in Figure 3-4 and Figure 3-5 for the AM and PM peak hours, respectively. HCM analysis was used 
to calculate intersection delay and LOS based on these peak hour volumes and is summarized in Table 3-2. As 
shown, each of the on-site Project intersections is anticipated to operate at LOS C or better. HCM delay calculation 
worksheets for the intersections are provided in Appendix B. 

Table 3-2 Intersection LOS Summary – Project Site and Local Streets  

Int # Intersection Name 
AM Peak Hour PM Peak Hour 
Delay LOS Delay LOS 

5 Sand Canyon Road & Robinson Ranch Road 13.8 B 15.0 C 

10 “E” Drive & Robinson Ranch Road 9.0 A 9.4 A 

11 “C” Drive & Robinson Ranch Road 9.3 A 9.5 A 

12 “A” Drive & Robinson Ranch Road 9.2 A 9.5 A 

13 “B” Drive & Robinson Ranch Road 9.1 A 9.4 A 
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4.0 TRAFFIC IMPACT ANALYSIS 

This chapter presents the traffic impacts of the proposed Project for conditions under both without and with-Project 
scenarios. The Project’s opening year hasn’t been determined yet, but the Project is expected to build out late 2021 
or early 2022. Therefore, to be conservative, a 2023 horizon year is utilized to evaluate Opening Day impacts. There 
are other projects in the nearby area with buildouts from 1 to 10 years. Therefore, a 2028 horizon year is utilized to 
evaluate Interim Year cumulative impacts. Additionally, a 2040 horizon year is utilized to evaluate Long Range 
General Plan buildout conditions. Traffic impacts of the proposed Project are addressed using the criteria outlined in 
Chapter 1.0.  

4.1 OPENING DAY (2023) ANALYSIS 

This section provides an analysis of Project traffic impacts by comparing Project Opening Day (2023) without-Project 
traffic conditions to Project Opening Day (2023) with-Project traffic conditions. To estimate the 2023 without-Project 
traffic conditions, an ambient growth rate of two percent per year is applied to the existing (2018) counts to account 
for the background traffic growth. For 2023 with-Project traffic conditions, Project-related trips (shown in Figure 3-2 
and Figure 3-3) are added to the 2023 no-Project conditions in order to identify potential traffic impacts. This scenario 
assumes full buildout of the entire Project.  

Opening Day (2023) conditions ADT volumes for the no-Project condition are illustrated in Figure 4-1. The 
corresponding no-Project peak hour turning movement volumes are illustrated in Figure 4-2 and Figure 4-3, 
respectively. 

Opening Day (2023) conditions ADT volumes for the with-Project condition are illustrated in Figure 4-4. The 
corresponding with-Project peak hour turning movement volumes are illustrated in Figure 4-5 and Figure 4-6, 
respectively. 

Peak hour intersection levels of service calculated using the Opening Day conditions traffic volumes referenced 
above are summarized in Table 4-1, which provides a comparison between no-Project and the with-Project 
conditions. The table indicates that under the Project Opening Day (2023) conditions, the study area intersections 
would operate at LOS D or better during both the AM and the PM peak hour, and there would be no project impacts 
at these locations. 

For this analysis, existing lanes were assumed for both no project and with-Project conditions for all intersections 
except for the intersection of Sand Canyon Road and Lost Canyon Road which includes improvements (a 
roundabout) to be constructed by a nearby project before 2023.  

HCM delay methodology was used to analyze both the signalized intersections and the stop-controlled intersections. 
To assess the level of service for the roundabout intersection, specialized software (Sidra Intersection) is used. Sidra 
Intersection is a micro-analytical modeling software widely accepted for roundabout analysis and is recognized by the 
HCM 2010 and the TRB-FHWA Roundabout Guide. Detailed LOS calculation worksheets are provided in Appendix 
B.   
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Table 4-1 Intersection LOS Summary – Opening Day (2023) Conditions 

Intersection Name 
Traffic 
Control 

Without-Project With-Project Increase 
AM Peak 

Hour 
PM Peak 

Hour 
AM Peak 

Hour 
PM Peak 

Hour 
AM  PM Delay LOS Delay LOS Delay LOS Delay LOS 

1. SR-14 SB Ramp & Soledad    
Canyon Signal 31.3 C 24.2 C 32.0 C 24.6 C 0.7 0.4 
2. Sand Canyon & SR-14 NB 
Ramp Signal 14.5 B 19.5 B 14.8 B 21.0 C 0.3 1.5 
3. Sand Canyon & Soledad 
Canyon Signal 42.5 D 46.5 D 42.8 D 50.0 D 0.3 3.5 
4. Sand Canyon & Lost Canyon Roundabout 5.7 A 3.0 A 5.9 A 3.0 A 0.2 0.0 
5. Sand Canyon Road & 
Robinson Ranch Road 

Two-Way 
Stop 14.6 B 15.2 C 15.5 C 15.7 C 0.9 0.5 

Note: 
LOS – Level of Service 
Delay – Average Vehicle Delay (seconds) 

 

4.2 INTERIM YEAR (2028) CUMULATIVE CONDITIONS ANALYSIS 

As previously discussed in Section 2.2.1, Interim Year cumulative conditions traffic volumes presented in this analysis 
are derived using the SCVCTM. A horizon year of 2028 is utilized to encompass the broad range of Related Projects 
within the study area. The Project’s traffic impacts on study intersections for Interim Year (2028) without-Project traffic 
conditions and with-Project traffic conditions are compared in this section.  

Interim Year (2028) cumulative conditions ADT Volumes for the no-Project condition are illustrated in Figure 4-7. The 
corresponding no-Project peak hour turning movement volumes are illustrated in Figure 4-8 and Figure 4-9, 
respectively. 

Interim Year (2028) cumulative conditions ADT Volumes for the with-Project condition are illustrated in Figure 4-10. 
The corresponding with-Project peak hour turning movement volumes are illustrated in Figure 4-11 and Figure 4-12, 
respectively. 

Peak hour intersection levels of service calculated from the Interim Year (2028) cumulative conditions traffic volumes 
referenced above are summarized in Table 4-2 which provides a comparison between no-Project and the with-Project 
conditions. HCM delay methodology was used to analyze both the signalized intersections and the stop-controlled 
intersections. Sidra Intersection software was used to assess the LOS for the roundabout intersection. Detailed LOS 
calculation worksheets are provided in Appendix B. 

The table indicates that under the Interim Year (2028) cumulative conditions, the study area intersections would 
generally operate at LOS D or better during both the AM and the PM peak hour, except the intersection of SR-14 SB 
Ramp/Soledad Canyon Road operates at LOS E during the AM peak hour and the intersection of Sand Canyon 
Road/Soledad Canyon Road operate at LOS E during the AM peak hour and LOS F during the PM peak hour. The 
additional traffic added by the Project does not result in any new LOS deficiencies and the increase in average 
vehicle delay due to the Project is less than significant. Therefore, the project does not result in a significant impact at 
any location.   
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Table 4-2 Intersection LOS Summary – Interim Year (2028) Cumulative Conditions 

Intersection Name 
Traffic 
Control 

Without-Project With-Project Increase 
AM Peak 

Hour 
PM Peak 

Hour 
AM Peak 

Hour 
PM Peak 

Hour 
AM  PM Delay LOS Delay LOS Delay LOS Delay LOS 

1. SR-14 SB Ramp & Soledad    
Canyon Signal 61.6 E 33.1 C 62.8 E 35.4 D 1.2 2.3 
2. Sand Canyon & SR-14 NB 
Ramp Signal 18.9 B 29.9 C 21.0 C 32.7 C 2.1 2.8 
3. Sand Canyon & Soledad 
Canyon Signal 72.2 E 127.1 F 72.4 E 127.9 F 0.2 0.8 
4. Sand Canyon & Lost 
Canyon Roundabout 9.7 A 5.8 A 13.1 B 6.6 A 3.4 0.8 
5. Sand Canyon Road & 
Robinson Ranch Road 

Two-Way 
Stop 14.8 B 15.8 C 16.5 C 16.4 C 1.7 0.6 

Note: 
LOS – Level of Service 
Delay – Average Vehicle Delay (seconds) 

 

4.3 LONG RANGE (2040) GENERAL PLAN BUILDOUT CONDITIONS 
ANALYSIS 

Long Range (2040) General Plan buildout conditions ADT Volumes for the no-Project condition are illustrated in 
Figure 4-13. The corresponding no-Project peak hour turning movement volumes are illustrated in Figure 4-14 and 
Figure 4-15, respectively. 

Long Range (2040) General Plan buildout ADT Volumes for the with-Project condition are illustrated in Figure 4-16. 
The corresponding with-Project peak hour turning movement volumes are illustrated in Figure 4-17 and Figure 4-18, 
respectively. 

Peak hour intersection levels of service calculated using the Long Range (2040) General Plan buildout traffic volumes 
referenced above are summarized in Table 4-3 which provides a comparison between no-Project and the with-Project 
conditions. HCM delay methodology was used to analyze both the signalized intersections and the stop-controlled 
intersections. Sidra Intersection software was used to assess the LOS for the roundabout intersection. Detailed LOS 
calculation worksheets are provided in Appendix B.  

The table indicates that under the Interim Year (2040) cumulative conditions, the study area intersections would 
operate at LOS D or better during both the AM and the PM peak hour, except the intersection of SR-14 SB 
Ramp/Soledad Canyon Road operates at LOS E during the AM peak hour and the intersection of Sand Canyon 
Road/Soledad Canyon Road operate at LOS F during both the AM and PM peak hour. The additional traffic added by 
the Project does not result in any new LOS deficiencies and the increase in average vehicle delay due to the Project 
is less than significant. Therefore, the project does not result in a significant impact at any location.   
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Traffic Impact Analysis  
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Table 4-3 Intersection LOS Summary – Long Range (2040) General Plan Buildout 
Conditions 

Intersection Name 
Traffic 
Control 

Without-Project With-Project Increase 
AM Peak 

Hour 
PM Peak 

Hour 
AM Peak 

Hour 
PM Peak 

Hour 
AM  PM Delay LOS Delay LOS Delay LOS Delay LOS 

1. SR-14 SB Ramp & Soledad    
Canyon Signal 76.5 E 39.6 D 76.8 E 42.5 D 0.3 2.9 
2. Sand Canyon & SR-14 NB 
Ramp Signal 21.2 C 33.0 C 24.2 C 37.9 D 3.0 4.9 
3. Sand Canyon & Soledad 
Canyon Signal 79.6 E 131.3 F 80.1 F 132.8 F 0.5 1.5 
4. Sand Canyon & Lost 
Canyon Roundabout 10.6 B 5.9 A 15.2 B 6.8 A 4.6 0.9 
5. Sand Canyon Road & 
Robinson Ranch Road 

Two-Way 
Stop 15.7 C 16.7 C 17.6 C 17.5 C 1.9 0.8 

Note: 
LOS – Level of Service 
Delay – Average Vehicle Delay (seconds) 

4.4 CONCLUSION 

This traffic study was conducted to evaluate Project impacts associated with the development of the proposed Sand 
Canyon Resort Project. Existing conditions, Opening Day with and without Project, Cumulative conditions scenario 
which includes Interim Year and Long Range General Plan buildout of the Project as well as the related projects in 
the proximity of the study area were analyzed, and the findings of each scenario are presented. 

Based on the results of the LOS analyses and the criteria set forth by the City, the study intersections operate at an 
acceptable level of service under existing and opening year conditions. Under Interim Year and Long Range General 
Plan buildout cumulative conditions, the additional traffic added by the Project does not result in any new LOS 
deficiencies and the increase in average vehicle delay due to the Project is less than significant. In conclusion, there’s 
no significant impact to the study intersections with the addition of the proposed Project. 

Following is a summary of the planned operation of the Project based on information provided by the Project owner 
that will help minimize the impact of Project generated traffic: 

• The guests stay at the resort for a minimum of two-days and the check-in/check-out time does not coincide 
with the AM and PM peak hour traffic conditions 

• The Project plans to utilize shuttle service for the guests and the employees to/from the train  

• The Project would control the delivery truck timings to not affect the peak hour traffic 

• The Project’s proposed secondary access south of the property through Live Oak Springs Canyon Road, 
could be used as an emergency evacuation route during natural disasters like fire.  

• The Project would provide refuge during emergencies.  
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File Name : H1803071
Site Code : 00000000
Start Date : 3/28/2018
Page No : 1

City:  SANTA CLARITA
N-S Direction:  SR-14 WB RAMPS
E-W Direction:  SOLEDAD CANYON ROAD

Groups Printed- Turning Movements
DEAD END
Southbound

SOLEDAD CANYON ROAD
Westbound

SR-14 WB RAMPS
Northbound

SOLEDAD CANYON ROAD
Eastbound

Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total
07:00 0 0 0 0 279 57 3 0 94 66 92 0 591
07:15 0 0 0 0 221 64 1 0 81 82 94 0 543
07:30 0 0 0 0 177 64 3 0 57 94 116 0 511
07:45 0 0 0 0 190 88 10 0 58 84 95 0 525
Total 0 0 0 0 867 273 17 0 290 326 397 0 2170

08:00 0 0 0 0 252 65 10 0 66 148 83 0 624
08:15 0 0 0 0 209 66 0 0 66 157 55 0 553
08:30 0 0 0 0 193 63 6 0 70 154 91 0 577
08:45 0 0 0 0 122 68 11 0 62 125 80 0 468
Total 0 0 0 0 776 262 27 0 264 584 309 0 2222

*** BREAK ***

16:00 0 0 0 0 112 42 3 0 46 110 247 0 560
16:15 0 0 0 0 79 36 3 0 53 112 276 0 559
16:30 0 0 0 0 110 42 7 0 56 108 276 0 599
16:45 0 0 0 0 92 33 5 0 62 85 265 0 542
Total 0 0 0 0 393 153 18 0 217 415 1064 0 2260

17:00 0 0 0 0 100 28 8 0 51 97 326 0 610
17:15 0 0 0 0 98 37 9 0 75 100 259 0 578
17:30 0 0 0 0 104 22 11 0 50 121 305 0 613
17:45 0 0 0 0 107 37 8 0 38 109 329 0 628
Total 0 0 0 0 409 124 36 0 214 427 1219 0 2429

Grand Total 0 0 0 0 2445 812 98 0 985 1752 2989 0 9081
Apprch % 0 0 0 0 75.1 24.9 9 0 91 37 63 0  

Total % 0 0 0 0 26.9 8.9 1.1 0 10.8 19.3 32.9 0

Transportation Studie s , Inc .
2640 Walnut Avenue, Suite L

Tustin, CA. 92780
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File Name : H1803071
Site Code : 00000000
Start Date : 3/28/2018
Page No : 2

City:  SANTA CLARITA
N-S Direction:  SR-14 WB RAMPS
E-W Direction:  SOLEDAD CANYON ROAD

DEAD END
Southbound

SOLEDAD CANYON ROAD
Westbound

SR-14 WB RAMPS
Northbound

SOLEDAD CANYON ROAD
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Int. Total
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45

07:45 0 0 0 0 0 190 88 278 10 0 58 68 84 95 0 179 525
08:00 0 0 0 0 0 252 65 317 10 0 66 76 148 83 0 231 624
08:15 0 0 0 0 0 209 66 275 0 0 66 66 157 55 0 212 553
08:30 0 0 0 0 0 193 63 256 6 0 70 76 154 91 0 245 577

Total Volume 0 0 0 0 0 844 282 1126 26 0 260 286 543 324 0 867 2279
% App. Total 0 0 0  0 75 25  9.1 0 90.9  62.6 37.4 0   

PHF .000 .000 .000 .000 .000 .837 .801 .888 .650 .000 .929 .941 .865 .853 .000 .885 .913
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File Name : H1803071
Site Code : 00000000
Start Date : 3/28/2018
Page No : 3

City:  SANTA CLARITA
N-S Direction:  SR-14 WB RAMPS
E-W Direction:  SOLEDAD CANYON ROAD

DEAD END
Southbound

SOLEDAD CANYON ROAD
Westbound

SR-14 WB RAMPS
Northbound

SOLEDAD CANYON ROAD
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 0 0 0 0 0 100 28 128 8 0 51 59 97 326 0 423 610
17:15 0 0 0 0 0 98 37 135 9 0 75 84 100 259 0 359 578
17:30 0 0 0 0 0 104 22 126 11 0 50 61 121 305 0 426 613
17:45 0 0 0 0 0 107 37 144 8 0 38 46 109 329 0 438 628

Total Volume 0 0 0 0 0 409 124 533 36 0 214 250 427 1219 0 1646 2429
% App. Total 0 0 0  0 76.7 23.3  14.4 0 85.6  25.9 74.1 0   

PHF .000 .000 .000 .000 .000 .956 .838 .925 .818 .000 .713 .744 .882 .926 .000 .939 .967
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File Name : H1803072
Site Code : 00000000
Start Date : 3/28/2018
Page No : 1

City:  SANTA CLARITA
N-S Direction:  SAND CANYON ROAD
E-W Direction:  SR-14 EB RAMPS

Groups Printed- Turrning Movements
SAND CANYON ROAD

Southbound
SR-14 EB ON RAMP

Westbound
SAND CANYON ROAD

Northbound
SR-14 EB OFF RAMP

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total

07:00 0 102 45 0 0 0 14 48 0 31 0 46 286
07:15 0 88 49 0 0 0 10 55 0 26 0 56 284
07:30 0 90 48 0 0 0 21 58 0 41 0 65 323
07:45 0 83 51 0 0 0 21 62 0 38 0 70 325
Total 0 363 193 0 0 0 66 223 0 136 0 237 1218

08:00 0 91 50 0 0 0 12 69 0 38 0 83 343
08:15 0 147 37 0 0 0 19 134 0 63 0 57 457
08:30 0 145 33 0 0 0 17 153 0 48 0 50 446
08:45 0 63 20 0 0 0 23 113 0 42 0 45 306
Total 0 446 140 0 0 0 71 469 0 191 0 235 1552

*** BREAK ***

16:00 0 98 52 0 0 0 49 83 0 83 0 170 535
16:15 0 76 52 0 0 0 87 105 0 80 0 178 578
16:30 0 88 50 0 0 0 74 100 0 79 0 169 560
16:45 0 81 53 0 0 0 72 87 0 85 0 183 561
Total 0 343 207 0 0 0 282 375 0 327 0 700 2234

17:00 0 90 53 0 0 0 72 67 0 97 0 179 558
17:15 0 96 48 0 0 0 63 78 0 65 0 160 510
17:30 0 104 62 0 0 0 57 71 0 65 0 205 564
17:45 0 80 56 0 0 0 58 76 0 73 0 189 532
Total 0 370 219 0 0 0 250 292 0 300 0 733 2164

Grand Total 0 1522 759 0 0 0 669 1359 0 954 0 1905 7168
Apprch % 0 66.7 33.3 0 0 0 33 67 0 33.4 0 66.6  

Total % 0 21.2 10.6 0 0 0 9.3 19 0 13.3 0 26.6

Transportation Studie s , Inc .
2640 Walnut Avenue, Suite L

Tustin, CA. 92780
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File Name : H1803072
Site Code : 00000000
Start Date : 3/28/2018
Page No : 2

City:  SANTA CLARITA
N-S Direction:  SAND CANYON ROAD
E-W Direction:  SR-14 EB RAMPS

SAND CANYON ROAD
Southbound

SR-14 EB ON RAMP
Westbound

SAND CANYON ROAD
Northbound

SR-14 EB OFF RAMP
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Int. Total
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45

07:45 0 83 51 134 0 0 0 0 21 62 0 83 38 0 70 108 325
08:00 0 91 50 141 0 0 0 0 12 69 0 81 38 0 83 121 343
08:15 0 147 37 184 0 0 0 0 19 134 0 153 63 0 57 120 457
08:30 0 145 33 178 0 0 0 0 17 153 0 170 48 0 50 98 446

Total Volume 0 466 171 637 0 0 0 0 69 418 0 487 187 0 260 447 1571
% App. Total 0 73.2 26.8  0 0 0  14.2 85.8 0  41.8 0 58.2   

PHF .000 .793 .838 .865 .000 .000 .000 .000 .821 .683 .000 .716 .742 .000 .783 .924 .859
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File Name : H1803072
Site Code : 00000000
Start Date : 3/28/2018
Page No : 3

City:  SANTA CLARITA
N-S Direction:  SAND CANYON ROAD
E-W Direction:  SR-14 EB RAMPS

SAND CANYON ROAD
Southbound

SR-14 EB ON RAMP
Westbound

SAND CANYON ROAD
Northbound

SR-14 EB OFF RAMP
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:15

16:15 0 76 52 128 0 0 0 0 87 105 0 192 80 0 178 258 578
16:30 0 88 50 138 0 0 0 0 74 100 0 174 79 0 169 248 560
16:45 0 81 53 134 0 0 0 0 72 87 0 159 85 0 183 268 561
17:00 0 90 53 143 0 0 0 0 72 67 0 139 97 0 179 276 558

Total Volume 0 335 208 543 0 0 0 0 305 359 0 664 341 0 709 1050 2257
% App. Total 0 61.7 38.3  0 0 0  45.9 54.1 0  32.5 0 67.5   

PHF .000 .931 .981 .949 .000 .000 .000 .000 .876 .855 .000 .865 .879 .000 .969 .951 .976
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File Name : H1803070
Site Code : 00000000
Start Date : 3/28/2018
Page No : 1

City:  SANTA CLARITA
N-S Direction:  SAND CANYON ROAD
E-W Direction:  SOLEDAD CANYON ROAD

Groups Printed- Turning Movements
SAND CANYON ROAD

Southbound
SOLEDAD CANYON ROAD

Westbound
SAND CANYON ROAD

Northbound
SOLEDAD CANYON ROAD

Eastbound
Start Time Right Thru Left Right Thru Left U-Turn Right Thru Left Right Thru Left U-Turn Int. Total

07:00 27 27 23 23 251 85 7 36 17 36 38 77 11 0 658
07:15 37 27 32 18 229 78 2 67 29 32 56 99 16 1 723
07:30 29 20 21 27 139 47 2 51 25 31 62 117 15 0 586
07:45 27 26 39 26 191 45 1 53 31 51 68 105 25 0 688
Total 120 100 115 94 810 255 12 207 102 150 224 398 67 1 2655

08:00 39 24 46 32 200 55 4 79 31 53 63 110 23 4 763
08:15 35 33 36 12 177 80 5 76 33 72 67 106 20 2 754
08:30 19 41 31 12 176 67 8 86 39 50 84 105 17 0 735
08:45 20 17 26 10 180 37 5 85 35 66 37 101 22 1 642
Total 113 115 139 66 733 239 22 326 138 241 251 422 82 7 2894

*** BREAK ***

16:00 42 41 66 12 111 39 3 129 52 72 87 164 31 0 849
16:15 15 19 42 9 96 19 2 164 53 87 79 212 32 0 829
16:30 25 21 32 13 117 34 1 138 50 71 60 179 37 0 778
16:45 13 24 36 11 106 31 4 161 51 53 71 151 24 0 736
Total 95 105 176 45 430 123 10 592 206 283 297 706 124 0 3192

17:00 20 21 39 19 109 21 3 164 31 59 78 203 27 3 797
17:15 19 16 40 21 115 41 2 135 40 65 73 222 26 4 819
17:30 17 18 47 20 95 38 2 152 49 67 95 220 43 1 864
17:45 15 17 53 21 106 39 1 167 52 47 85 203 20 0 826
Total 71 72 179 81 425 139 8 618 172 238 331 848 116 8 3306

Grand Total 399 392 609 286 2398 756 52 1743 618 912 1103 2374 389 16 12047
Apprch % 28.5 28 43.5 8.2 68.7 21.6 1.5 53.3 18.9 27.9 28.4 61.2 10 0.4  

Total % 3.3 3.3 5.1 2.4 19.9 6.3 0.4 14.5 5.1 7.6 9.2 19.7 3.2 0.1

Transportation Studie s , Inc .
2640 Walnut Avenue, Suite L

Tustin, CA. 92780
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File Name : H1803070
Site Code : 00000000
Start Date : 3/28/2018
Page No : 2

City:  SANTA CLARITA
N-S Direction:  SAND CANYON ROAD
E-W Direction:  SOLEDAD CANYON ROAD

SAND CANYON ROAD
Southbound

SOLEDAD CANYON ROAD
Westbound

SAND CANYON ROAD
Northbound

SOLEDAD CANYON ROAD
Eastbound

Start Time Right Thru Left App. Total Right Thru Left U-Turn App. Total Right Thru Left App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45

07:45 27 26 39 92 26 191 45 1 263 53 31 51 135 68 105 25 0 198 688
08:00 39 24 46 109 32 200 55 4 291 79 31 53 163 63 110 23 4 200 763
08:15 35 33 36 104 12 177 80 5 274 76 33 72 181 67 106 20 2 195 754
08:30 19 41 31 91 12 176 67 8 263 86 39 50 175 84 105 17 0 206 735

Total Volume 120 124 152 396 82 744 247 18 1091 294 134 226 654 282 426 85 6 799 2940
% App. Total 30.3 31.3 38.4  7.5 68.2 22.6 1.6  45 20.5 34.6  35.3 53.3 10.6 0.8   

PHF .769 .756 .826 .908 .641 .930 .772 .563 .937 .855 .859 .785 .903 .839 .968 .850 .375 .970 .963
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Peak Hour Begins at 07:45
 
Turning Movements

Peak Hour Data

North

Transportation Studie s , Inc .
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

A.9



File Name : H1803070
Site Code : 00000000
Start Date : 3/28/2018
Page No : 3

City:  SANTA CLARITA
N-S Direction:  SAND CANYON ROAD
E-W Direction:  SOLEDAD CANYON ROAD

SAND CANYON ROAD
Southbound

SOLEDAD CANYON ROAD
Westbound

SAND CANYON ROAD
Northbound

SOLEDAD CANYON ROAD
Eastbound

Start Time Right Thru Left App. Total Right Thru Left U-Turn App. Total Right Thru Left App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 20 21 39 80 19 109 21 3 152 164 31 59 254 78 203 27 3 311 797
17:15 19 16 40 75 21 115 41 2 179 135 40 65 240 73 222 26 4 325 819
17:30 17 18 47 82 20 95 38 2 155 152 49 67 268 95 220 43 1 359 864
17:45 15 17 53 85 21 106 39 1 167 167 52 47 266 85 203 20 0 308 826

Total Volume 71 72 179 322 81 425 139 8 653 618 172 238 1028 331 848 116 8 1303 3306
% App. Total 22 22.4 55.6  12.4 65.1 21.3 1.2  60.1 16.7 23.2  25.4 65.1 8.9 0.6   

PHF .888 .857 .844 .947 .964 .924 .848 .667 .912 .925 .827 .888 .959 .871 .955 .674 .500 .907 .957

 SAND CANYON ROAD 

 S
O

LE
D

A
D

 C
A

N
Y

O
N

 R
O

A
D

  S
O

LE
D

A
D

 C
A

N
Y

O
N

 R
O

A
D

 

 SAND CANYON ROAD 

Right
71 

Thru
72 

Left
179 

InOut Total
369 322 691 

R
igh

t
81

 
T

hru
42

5 
Le

ft
13

9 U
-T

u
rn 8 

O
ut

T
ota

l
In

16
45

 
65

3 
229

8 

Left
238 

Thru
172 

Right
618 

Out TotalIn
542 1028 1570 

Le
ft

11
6 

T
hr

u
84

8 
R

ig
h

t
33

1 
U

-T
u

rn8 

T
ot

a
l

O
ut

In
73

4 
13

03
 

20
37

 

Peak Hour Begins at 17:00
 
Turning Movements

Peak Hour Data

North

Transportation Studie s , Inc .
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

A.10



File Name : H1803073
Site Code : 00000000
Start Date : 3/28/2018
Page No : 1

City:  SANTA CLARITA
N-S Direction:  SAND CANYON ROAD
E-W Direction:  LOST CANYON ROAD

Groups Printed- Turning Movements
SAND CANYON ROAD

Southbound
LOST CANYON ROAD

Westbound
SAND CANYON ROAD

Northbound
LOST CANYON ROAD

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total

07:00 4 112 2 9 0 1 0 41 0 1 0 1 171
07:15 5 91 2 5 0 0 0 48 0 1 0 5 157
07:30 11 93 3 3 0 3 0 58 3 2 0 8 184
07:45 15 83 4 9 0 1 0 41 4 4 0 6 167
Total 35 379 11 26 0 5 0 188 7 8 0 20 679

08:00 52 40 5 3 2 0 1 67 2 0 1 10 183
08:15 118 71 5 0 0 1 1 68 19 10 1 83 377
08:30 105 70 2 3 3 1 0 66 15 14 0 113 392
08:45 18 65 5 10 1 0 0 65 3 8 1 53 229
Total 293 246 17 16 6 2 2 266 39 32 3 259 1181

*** BREAK ***

16:00 5 96 12 2 0 0 2 99 1 1 0 10 228
16:15 3 73 3 1 1 1 2 102 1 0 1 9 197
16:30 2 71 5 9 1 0 5 101 0 0 0 7 201
16:45 2 70 3 3 0 0 3 94 0 0 0 3 178
Total 12 310 23 15 2 1 12 396 2 1 1 29 804

17:00 2 101 3 9 0 0 3 85 1 0 0 7 211
17:15 1 65 10 3 0 0 2 101 1 0 0 5 188
17:30 5 85 9 8 0 2 5 103 0 0 1 0 218
17:45 2 58 8 7 0 0 3 91 0 0 0 5 174
Total 10 309 30 27 0 2 13 380 2 0 1 17 791

Grand Total 350 1244 81 84 8 10 27 1230 50 41 5 325 3455
Apprch % 20.9 74.3 4.8 82.4 7.8 9.8 2.1 94.1 3.8 11.1 1.3 87.6  

Total % 10.1 36 2.3 2.4 0.2 0.3 0.8 35.6 1.4 1.2 0.1 9.4

Transportation Studie s , Inc .
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

A.11



File Name : H1803073
Site Code : 00000000
Start Date : 3/28/2018
Page No : 2

City:  SANTA CLARITA
N-S Direction:  SAND CANYON ROAD
E-W Direction:  LOST CANYON ROAD

SAND CANYON ROAD
Southbound

LOST CANYON ROAD
Westbound

SAND CANYON ROAD
Northbound

LOST CANYON ROAD
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Int. Total
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00

08:00 52 40 5 97 3 2 0 5 1 67 2 70 0 1 10 11 183
08:15 118 71 5 194 0 0 1 1 1 68 19 88 10 1 83 94 377
08:30 105 70 2 177 3 3 1 7 0 66 15 81 14 0 113 127 392
08:45 18 65 5 88 10 1 0 11 0 65 3 68 8 1 53 62 229

Total Volume 293 246 17 556 16 6 2 24 2 266 39 307 32 3 259 294 1181
% App. Total 52.7 44.2 3.1  66.7 25 8.3  0.7 86.6 12.7  10.9 1 88.1   

PHF .621 .866 .850 .716 .400 .500 .500 .545 .500 .978 .513 .872 .571 .750 .573 .579 .753
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Peak Hour Begins at 08:00
 
Turning Movements

Peak Hour Data

North

Transportation Studie s , Inc .
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

A.12



File Name : H1803073
Site Code : 00000000
Start Date : 3/28/2018
Page No : 3

City:  SANTA CLARITA
N-S Direction:  SAND CANYON ROAD
E-W Direction:  LOST CANYON ROAD

SAND CANYON ROAD
Southbound

LOST CANYON ROAD
Westbound

SAND CANYON ROAD
Northbound

LOST CANYON ROAD
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 5 96 12 113 2 0 0 2 2 99 1 102 1 0 10 11 228
16:15 3 73 3 79 1 1 1 3 2 102 1 105 0 1 9 10 197
16:30 2 71 5 78 9 1 0 10 5 101 0 106 0 0 7 7 201
16:45 2 70 3 75 3 0 0 3 3 94 0 97 0 0 3 3 178

Total Volume 12 310 23 345 15 2 1 18 12 396 2 410 1 1 29 31 804
% App. Total 3.5 89.9 6.7  83.3 11.1 5.6  2.9 96.6 0.5  3.2 3.2 93.5   

PHF .600 .807 .479 .763 .417 .500 .250 .450 .600 .971 .500 .967 .250 .250 .725 .705 .882
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Peak Hour Begins at 16:00
 
Turning Movements

Peak Hour Data

North

Transportation Studie s , Inc .
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

A.13



File Name : h1803074
Site Code : 00000000
Start Date : 3/28/2018
Page No : 1

City:  SANTA CLARITA
N-S Direction:  SAND CANYON ROAD
E-W Direction:  ROBINSON RANCH ROAD

Groups Printed- Turning Movements
SAND CANYON ROAD

Southbound
ROBINSON RANCH ROAD

Westbound
SAND CANYON ROAD

Northbound
ROBINSON RANCH ROAD

Eastbound
Start Time Right Thru Left Right Thru Left Right Thru Left Right Thru Left Int. Total

07:00 0 121 5 0 0 8 0 28 0 0 0 0 162
07:15 0 96 6 1 0 7 0 39 0 0 0 0 149
07:30 0 81 6 2 0 7 0 40 0 0 0 0 136
07:45 0 79 6 0 0 11 2 44 0 0 0 0 142
Total 0 377 23 3 0 33 2 151 0 0 0 0 589

08:00 0 67 2 0 0 5 0 50 0 0 0 0 124
08:15 0 61 7 0 0 6 0 68 0 0 0 0 142
08:30 0 63 7 1 0 9 0 60 0 0 0 0 140
08:45 1 55 8 3 0 3 2 62 0 0 0 1 135
Total 1 246 24 4 0 23 2 240 0 0 0 1 541

*** BREAK ***

16:00 0 66 9 0 0 3 0 68 0 0 1 1 148
16:15 0 64 10 0 0 3 1 88 0 0 0 0 166
16:30 0 62 13 3 0 10 0 101 0 0 0 0 189
16:45 0 51 10 4 0 7 1 77 0 0 0 1 151
Total 0 243 42 7 0 23 2 334 0 0 1 2 654

17:00 0 65 4 1 0 6 0 90 0 0 0 0 166
17:15 0 72 4 1 0 4 1 88 0 0 0 0 170
17:30 0 66 6 0 0 8 1 100 0 0 0 0 181
17:45 0 55 6 0 0 4 2 76 0 0 0 2 145
Total 0 258 20 2 0 22 4 354 0 0 0 2 662

Grand Total 1 1124 109 16 0 101 10 1079 0 0 1 5 2446
Apprch % 0.1 91.1 8.8 13.7 0 86.3 0.9 99.1 0 0 16.7 83.3  

Total % 0 46 4.5 0.7 0 4.1 0.4 44.1 0 0 0 0.2

Transportation Studie s , Inc .
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

A.14



File Name : h1803074
Site Code : 00000000
Start Date : 3/28/2018
Page No : 2

City:  SANTA CLARITA
N-S Direction:  SAND CANYON ROAD
E-W Direction:  ROBINSON RANCH ROAD

SAND CANYON ROAD
Southbound

ROBINSON RANCH ROAD
Westbound

SAND CANYON ROAD
Northbound

ROBINSON RANCH ROAD
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Int. Total
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00

07:00 0 121 5 126 0 0 8 8 0 28 0 28 0 0 0 0 162
07:15 0 96 6 102 1 0 7 8 0 39 0 39 0 0 0 0 149
07:30 0 81 6 87 2 0 7 9 0 40 0 40 0 0 0 0 136
07:45 0 79 6 85 0 0 11 11 2 44 0 46 0 0 0 0 142

Total Volume 0 377 23 400 3 0 33 36 2 151 0 153 0 0 0 0 589
% App. Total 0 94.2 5.8  8.3 0 91.7  1.3 98.7 0  0 0 0   

PHF .000 .779 .958 .794 .375 .000 .750 .818 .250 .858 .000 .832 .000 .000 .000 .000 .909
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Peak Hour Begins at 07:00
 
Turning Movements

Peak Hour Data

North

Transportation Studie s , Inc .
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

A.15



File Name : h1803074
Site Code : 00000000
Start Date : 3/28/2018
Page No : 3

City:  SANTA CLARITA
N-S Direction:  SAND CANYON ROAD
E-W Direction:  ROBINSON RANCH ROAD

SAND CANYON ROAD
Southbound

ROBINSON RANCH ROAD
Westbound

SAND CANYON ROAD
Northbound

ROBINSON RANCH ROAD
Eastbound

Start Time Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Right Thru Left App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:30

16:30 0 62 13 75 3 0 10 13 0 101 0 101 0 0 0 0 189
16:45 0 51 10 61 4 0 7 11 1 77 0 78 0 0 1 1 151
17:00 0 65 4 69 1 0 6 7 0 90 0 90 0 0 0 0 166
17:15 0 72 4 76 1 0 4 5 1 88 0 89 0 0 0 0 170

Total Volume 0 250 31 281 9 0 27 36 2 356 0 358 0 0 1 1 676
% App. Total 0 89 11  25 0 75  0.6 99.4 0  0 0 100   

PHF .000 .868 .596 .924 .563 .000 .675 .692 .500 .881 .000 .886 .000 .000 .250 .250 .894
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Peak Hour Begins at 16:30
 
Turning Movements

Peak Hour Data

North

Transportation Studie s , Inc .
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

A.16



Transportation Studies, Inc.
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

SANTA CLARITSite:: SAND CANYON ROADLocation

Date:: N/O SOLEDAD CANYON RDSegment 03/28/18

: STANTECClient

Interval Combined     Day:SB NB Wednesday
Begin PMAMPMAMPMAM

12:00 14 65 233 12 45 46 225 59 4583 11115
12:15 60 20 524 11224
12:30 56 7 595 11512
12:45 52 6 682 1208
01:00 17 57 237 7 20 59 230 37 4673 11610
01:15 58 6 546 11212
01:30 58 2 606 1188
01:45 64 5 572 1217
02:00 12 61 317 8 21 63 310 33 6271 1249
02:15 72 6 693 1419
02:30 71 5 883 1598
02:45 113 2 905 2037
03:00 33 64 259 3 19 86 374 52 6338 15011
03:15 60 3 816 1419
03:30 63 8 1197 18215
03:45 72 5 8812 16017
04:00 92 64 303 4 26 86 345 118 6489 15013
04:15 84 5 7917 16322
04:30 79 6 10429 18335
04:45 76 11 7637 15248
05:00 175 70 304 4 51 84 366 226 67039 15443
05:15 72 14 8843 16057
05:30 80 12 10041 18053
05:45 82 21 9452 17673
06:00 258 66 244 12 84 103 375 342 61960 16972
06:15 58 17 10250 16067
06:30 60 22 9672 15694
06:45 60 33 7476 134109
07:00 339 92 239 51 266 80 312 605 55180 172131
07:15 45 60 9290 137150
07:30 49 67 7676 125143
07:45 53 88 6493 117181
08:00 381 36 142 82 278 70 260 659 402113 106195
08:15 36 62 56106 92168
08:30 32 62 7590 107152
08:45 38 72 5972 97144
09:00 302 38 129 58 212 47 189 514 31884 85142
09:15 34 52 5280 86132
09:30 29 48 4272 71120
09:45 28 54 4866 76120
10:00 217 26 77 49 194 62 138 411 21556 88105
10:15 17 43 2752 4495
10:30 24 48 2556 49104
10:45 10 54 2453 34107
11:00 217 16 58 45 191 38 110 408 16853 5498
11:15 24 44 3150 5594
11:30 8 43 2264 30107
11:45 10 59 1950 29109

Totals 2,057 2,542 1,407 3,234 3,464 5,776
Split% 44.0 40.6 56.059.4

Day Totals 4,641 9,2404,599
Day Splits 49.8 50.2

Peak Hour 07:45 02:15 07:30 05:30 07:45 05:15

Volume 402 320 299 399 696 685
Factor 0.89 0.71 0.85 0.97 0.89 0.95

Printed : 3/30/2018Data File : D1803050
A.17



Transportation Studies, Inc.
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

SANTA CLARITSite:: SOLEDAD CANYON ROADLocation

Date:: W/O SAND CANYON RDSegment 03/28/18

: STANTECClient

Interval Combined     Day:EB WB Wednesday
Begin PMAMPMAMPMAM

12:00 101 166 700 31 97 164 666 198 1,36633 33064
12:15 160 36 15033 31069
12:30 194 20 17019 36439
12:45 180 10 18216 36226
01:00 64 180 816 11 43 178 758 107 1,57416 35827
01:15 202 15 18228 38443
01:30 212 10 2067 41817
01:45 222 7 19213 41420
02:00 27 210 954 15 43 184 786 70 1,7407 39422
02:15 218 4 1986 41610
02:30 240 12 2048 44420
02:45 286 12 2006 48618
03:00 46 283 1,054 12 64 186 679 110 1,73310 46922
03:15 269 6 17110 44016
03:30 252 16 16216 41432
03:45 250 30 16010 41040
04:00 118 283 1,153 30 185 197 783 303 1,93613 48043
04:15 291 51 19631 48782
04:30 293 40 19524 48864
04:45 286 64 19550 481114
05:00 232 326 1,258 85 550 192 737 782 1,99549 518134
05:15 296 97 18662 482159
05:30 323 190 17164 494254
05:45 313 178 18857 501235
06:00 328 313 1,182 228 1,197 140 570 1,525 1,75262 453290
06:15 301 262 14891 449353
06:30 288 347 14277 430424
06:45 280 360 14098 420458
07:00 719 250 999 354 1,289 136 512 2,008 1,511134 386488
07:15 279 372 122167 401539
07:30 242 234 128204 370438
07:45 228 329 126214 354543
08:00 764 214 764 346 1,260 101 399 2,024 1,163204 315550
08:15 212 306 100193 312499
08:30 184 314 100212 284526
08:45 154 294 98155 252449
09:00 724 144 579 319 880 86 302 1,604 881172 230491
09:15 150 210 75166 225376
09:30 141 170 65206 206376
09:45 144 181 76180 220361
10:00 623 118 382 176 693 52 140 1,316 522166 170342
10:15 90 167 43142 133309
10:30 92 174 22158 114332
10:45 82 176 23157 105333
11:00 634 80 227 162 690 32 115 1,324 342180 112342
11:15 57 166 25148 82314
11:30 45 188 36137 81325
11:45 45 174 22169 67343

Totals 4,380 10,068 6,991 6,447 11,371 16,515
Split% 61.0 61.5 39.038.5

Day Totals 13,438 27,88614,448
Day Splits 51.8 48.2

Peak Hour 07:45 05:00 06:30 02:15 07:45 05:00

Volume 823 1,258 1,433 788 2,118 1,995
Factor 0.96 0.96 0.96 0.97 0.96 0.96

Printed : 4/3/2018Data File : D1803051*
A.18



Transportation Studies, Inc.
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

SANTA CLARITSite:: SOLEDAD CANYON ROADLocation

Date:: E/O SAND CANYON RDSegment 03/28/18

: STANTECClient

Interval Combined     Day:EB WB Wednesday
Begin PMAMPMAMPMAM

12:00 121 155 660 17 74 158 576 195 1,23637 31354
12:15 154 23 13435 28858
12:30 158 26 13019 28845
12:45 193 8 15430 34738
01:00 74 178 723 9 25 142 580 99 1,30324 32033
01:15 168 8 14018 30826
01:30 188 6 14712 33518
01:45 189 2 15120 34022
02:00 55 194 831 20 52 177 753 107 1,58413 37133
02:15 201 6 2019 40215
02:30 218 12 19524 41336
02:45 218 14 1809 39823
03:00 81 229 991 20 105 176 608 186 1,59923 40543
03:15 274 21 14614 42035
03:30 264 30 13824 40254
03:45 224 34 14820 37254
04:00 256 341 1,474 52 298 163 640 554 2,11440 50492
04:15 400 76 13257 532133
04:30 369 64 17966 548130
04:45 364 106 16693 530199
05:00 341 437 1,690 104 758 169 679 1,099 2,36990 606194
05:15 391 152 18696 577248
05:30 435 222 16487 599309
05:45 427 280 16068 587348
06:00 231 384 1,270 322 1,346 133 566 1,577 1,83652 517374
06:15 315 316 16447 479363
06:30 293 382 12262 415444
06:45 278 326 14770 425396
07:00 748 253 917 368 1,214 132 452 1,962 1,369164 385532
07:15 237 345 96186 333531
07:30 212 227 124202 336429
07:45 215 274 100196 315470
08:00 885 205 741 300 1,121 82 315 2,006 1,056220 287520
08:15 194 302 96208 290510
08:30 174 279 75229 249508
08:45 168 240 62228 230468
09:00 714 140 552 244 733 68 274 1,447 826191 208435
09:15 146 161 70185 216346
09:30 136 152 76168 212320
09:45 130 176 60170 190346
10:00 600 107 360 166 640 42 184 1,240 544141 149307
10:15 86 156 37151 123307
10:30 80 154 52156 132310
10:45 87 164 53152 140316
11:00 640 54 208 140 606 28 99 1,246 307162 82302
11:15 59 158 24173 83331
11:30 41 162 18161 59323
11:45 54 146 29144 83290

Totals 4,746 10,417 6,972 5,726 11,718 16,143
Split% 64.5 59.5 35.540.5

Day Totals 12,698 27,86115,163
Day Splits 54.4 45.6

Peak Hour 08:00 05:00 06:30 02:00 07:45 05:00

Volume 885 1,690 1,421 753 2,008 2,369
Factor 0.97 0.97 0.93 0.94 0.97 0.98

Printed : 4/2/2018Data File : D1803052*
A.19



Transportation Studies, Inc.
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

SANTA CLARITSite:: SOLEDAD CANYON ROADLocation

Date:: E/O SR-14 WB RAMPSSegment 03/28/18

: STANTECClient

Interval Combined     Day:EB WB Wednesday
Begin PMAMPMAMPMAM

12:00 90 100 470 11 46 144 518 136 98832 24443
12:15 116 14 12423 24037
12:30 120 13 12318 24331
12:45 134 8 12717 26125
01:00 55 127 613 3 18 122 504 73 1,11717 24920
01:15 149 8 11316 26224
01:30 163 4 1367 29911
01:45 174 3 13315 30718
02:00 26 159 724 17 40 138 673 66 1,3974 29721
02:15 166 6 2047 37013
02:30 197 7 1789 37516
02:45 202 10 1536 35516
03:00 19 182 868 10 59 152 530 78 1,3985 33415
03:15 212 10 1263 33813
03:30 256 16 1186 37422
03:45 218 23 1345 35228
04:00 19 242 1,077 41 247 150 538 266 1,6154 39245
04:15 291 55 1106 40161
04:30 272 59 1524 42463
04:45 272 92 1265 39897
05:00 59 302 1,197 150 899 127 530 958 1,72710 429160
05:15 289 209 13814 427223
05:30 288 248 12520 413268
05:45 318 292 14015 458307
06:00 106 310 1,215 296 1,153 98 488 1,259 1,70318 408314
06:15 317 286 13622 453308
06:30 292 312 11630 408342
06:45 296 259 13836 434295
07:00 372 258 967 314 1,129 114 404 1,501 1,37174 372388
07:15 253 301 8294 335395
07:30 230 234 110114 340348
07:45 226 280 9890 324370
08:00 324 198 738 277 1,021 80 282 1,345 1,02089 278366
08:15 208 272 8566 293338
08:30 176 252 6381 239333
08:45 156 220 5488 210308
09:00 356 148 534 218 659 64 221 1,015 75574 212292
09:15 144 141 4984 193225
09:30 124 148 5696 180244
09:45 118 152 52102 170254
10:00 357 104 350 168 573 36 140 930 49072 140240
10:15 80 144 3679 116223
10:30 88 129 3798 125227
10:45 78 132 31108 109240
11:00 424 53 196 108 496 23 72 920 26898 76206
11:15 49 126 19126 68252
11:30 42 138 14102 56240
11:45 52 124 1698 68222

Totals 2,207 8,949 6,340 4,900 8,547 13,849
Split% 64.6 74.2 35.425.8

Day Totals 11,240 22,39611,156
Day Splits 49.8 50.2

Peak Hour 10:45 05:45 05:45 02:15 07:00 05:30

Volume 434 1,237 1,186 687 1,501 1,732
Factor 0.86 0.97 0.95 0.84 0.95 0.95

Printed : 3/30/2018Data File : D1803053
A.20



Transportation Studies, Inc.
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

SANTA CLARITSite:: SAND CANYON ROADLocation

Date:: S/O SOLEDAD CANYON RDSegment 03/28/18

: STANTECClient

Interval Combined     Day:NB SB Wednesday
Begin PMAMPMAMPMAM

12:00 135 161 648 19 64 103 409 199 1,05740 26459
12:15 150 18 9450 24468
12:30 167 12 11920 28632
12:45 170 15 9325 26340
01:00 67 175 720 10 38 126 494 105 1,21421 30131
01:15 173 14 11112 28426
01:30 200 4 13511 33515
01:45 172 10 12223 29433
02:00 44 196 872 10 24 126 535 68 1,40713 32223
02:15 203 3 1049 30712
02:30 241 6 12917 37023
02:45 232 5 1765 40810
03:00 43 239 1,109 10 29 204 625 72 1,73413 44323
03:15 303 8 1689 47117
03:30 322 9 12511 44720
03:45 245 2 12810 37312
04:00 101 240 1,022 11 83 155 555 184 1,57718 39529
04:15 270 17 12824 39841
04:30 268 22 12626 39448
04:45 244 33 14633 39066
05:00 155 268 1,086 32 348 145 620 503 1,70634 41366
05:15 242 70 15240 394110
05:30 291 83 17633 467116
05:45 285 163 14748 432211
06:00 212 264 1,102 190 770 119 513 982 1,61540 383230
06:15 271 202 12450 395252
06:30 284 202 13357 417259
06:45 283 176 13765 420241
07:00 445 228 864 146 571 138 494 1,016 1,35892 366238
07:15 234 154 132109 366263
07:30 210 139 105109 315248
07:45 192 132 119135 311267
08:00 710 221 764 132 596 98 399 1,306 1,163154 319286
08:15 176 184 115180 291364
08:30 196 186 103185 299371
08:45 171 94 83191 254285
09:00 531 149 571 83 380 77 342 911 913150 226233
09:15 151 95 88133 239228
09:30 143 107 94122 237229
09:45 128 95 83126 211221
10:00 566 119 386 94 369 62 209 935 595132 181226
10:15 89 86 52134 141220
10:30 84 95 53159 137254
10:45 94 94 42141 136235
11:00 635 71 253 106 390 44 129 1,025 382160 115266
11:15 67 84 37148 104232
11:30 53 90 22174 75264
11:45 62 110 26153 88263

Totals 3,644 9,397 3,662 5,324 7,306 14,721
Split% 63.8 50.1 36.249.9

Day Totals 8,986 22,02713,041
Day Splits 59.2 40.8

Peak Hour 08:00 05:30 06:00 02:30 08:00 02:45

Volume 710 1,111 770 677 1,306 1,769
Factor 0.93 0.95 0.95 0.83 0.88 0.94

Printed : 4/3/2018Data File : D1803054*
A.21



Transportation Studies, Inc.
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

SANTA CLARITSite:: SAND CANYON ROADLocation

Date:: N/O LOST CANYON RDSegment 03/28/18

: STANTECClient

Interval Combined     Day:NB SB Wednesday
Begin PMAMPMAMPMAM

12:00 30 100 335 4 14 70 303 44 63811 17015
12:15 72 3 7011 14214
12:30 80 1 864 1665
12:45 83 6 774 16010
01:00 17 96 338 8 24 78 325 41 6635 17413
01:15 93 8 725 16513
01:30 74 3 762 1505
01:45 75 5 995 17410
02:00 6 79 353 5 9 86 378 15 7313 1658
02:15 86 2 801 1663
02:30 97 2 940 1912
02:45 91 0 1182 2092
03:00 9 118 589 1 7 158 410 16 9992 2763
03:15 202 2 1061 3083
03:30 171 3 742 2455
03:45 98 1 724 1705
04:00 52 92 441 2 17 101 333 69 7749 19311
04:15 117 2 848 20110
04:30 128 3 7817 20620
04:45 104 10 7018 17428
05:00 60 112 436 15 260 94 341 320 77717 20632
05:15 104 36 8817 19253
05:30 106 67 949 20076
05:45 114 142 6517 179159
06:00 82 106 412 151 650 72 332 732 74416 178167
06:15 104 178 7019 174197
06:30 90 163 8823 178186
06:45 112 158 10224 214182
07:00 236 96 289 120 422 104 342 658 63151 200171
07:15 70 100 10157 171157
07:30 68 110 6866 136176
07:45 55 92 6962 124154
08:00 537 60 190 100 551 66 246 1,088 43675 126175
08:15 47 198 64134 111332
08:30 58 158 62175 120333
08:45 25 95 54153 79248
09:00 351 29 150 52 262 59 222 613 372102 88154
09:15 48 70 6482 112152
09:30 36 72 5683 92155
09:45 37 68 4384 80152
10:00 326 27 71 58 239 29 99 565 17076 56134
10:15 12 61 2274 34135
10:30 20 52 22100 42152
10:45 12 68 2676 38144
11:00 368 4 27 68 268 22 61 636 8898 26166
11:15 6 70 1680 22150
11:30 8 62 1698 24160
11:45 9 68 792 16160

Totals 2,074 3,631 2,723 3,392 4,797 7,023
Split% 51.7 56.8 48.343.2

Day Totals 6,115 11,8205,705
Day Splits 48.3 51.7

Peak Hour 08:15 03:00 06:00 02:30 08:00 02:45

Volume 564 589 650 476 1,088 1,038
Factor 0.81 0.73 0.91 0.75 0.82 0.84

Printed : 3/30/2018Data File : D1803055
A.22



Transportation Studies, Inc.
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

SANTA CLARITSite:: SAND CANYON ROADLocation

Date:: S/O LOST CANYON ROADSegment 03/28/18

: STANTECClient

Interval Combined     Day:SB NB Wednesday
Begin PMAMPMAMPMAM

12:00 12 59 272 13 30 82 284 42 5564 14117
12:15 60 10 642 12412
12:30 82 4 661 1485
12:45 71 3 725 1438
01:00 20 66 267 5 12 83 275 32 5426 14911
01:15 58 3 726 1309
01:30 61 1 642 1253
01:45 82 3 566 1389
02:00 7 72 274 2 4 70 322 11 5963 1425
02:15 63 1 782 1413
02:30 75 0 822 1572
02:45 64 1 920 1561
03:00 5 82 309 2 8 80 356 13 6650 1622
03:15 86 0 1242 2102
03:30 73 4 702 1436
03:45 68 2 821 1503
04:00 20 86 311 10 44 76 387 64 6984 16214
04:15 86 9 1062 19211
04:30 76 10 1133 18913
04:45 63 15 9211 15526
05:00 251 96 318 15 46 99 397 297 71515 19530
05:15 78 12 10231 18043
05:30 86 7 10273 18880
05:45 58 12 94132 152144
06:00 639 65 308 10 67 95 371 706 679143 160153
06:15 65 18 94178 159196
06:30 84 22 86172 170194
06:45 94 17 96146 190163
07:00 396 96 302 37 192 84 239 588 541122 180159
07:15 91 50 6296 153146
07:30 53 56 56100 109156
07:45 62 49 3778 99127
08:00 302 52 217 68 295 45 164 597 38158 97126
08:15 58 78 4378 101156
08:30 58 79 5286 110165
08:45 49 70 2480 73150
09:00 230 52 197 88 300 28 141 530 33846 80134
09:15 59 72 4660 105132
09:30 48 66 3062 78128
09:45 38 74 3762 75136
10:00 196 27 88 68 273 20 58 469 14652 47120
10:15 18 51 1250 30101
10:30 17 90 1644 33134
10:45 26 64 1050 36114
11:00 236 16 53 78 298 3 23 534 7661 19139
11:15 15 64 564 20128
11:30 14 82 853 22135
11:45 8 74 758 15132

Totals 2,314 2,916 1,569 3,017 3,883 5,933
Split% 49.1 40.4 50.959.6

Day Totals 4,586 9,8165,230
Day Splits 53.3 46.7

Peak Hour 06:00 06:30 08:15 04:15 06:15 04:15

Volume 639 365 315 410 712 731
Factor 0.90 0.95 0.89 0.91 0.91 0.94

Printed : 3/30/2018Data File : D1803056
A.23



Transportation Studies, Inc.
2640 Walnut Avenue, Suite L

Tustin, CA. 92780

SANTA CLARITSite:: SAND CANYON ROADLocation

Date:: S/O ROBINSON RANCH RDSegment 03/28/18

: STANTECClient

Interval Combined     Day:SB NB Wednesday
Begin PMAMPMAMPMAM

12:00 8 40 163 8 24 45 161 32 3240 858
12:15 42 8 382 8010
12:30 44 2 260 702
12:45 37 6 526 8912
01:00 13 42 150 1 5 62 173 18 3233 1044
01:15 32 1 424 745
01:30 27 1 372 643
01:45 49 2 324 816
02:00 3 37 149 3 5 45 178 8 3271 824
02:15 38 1 352 733
02:30 44 0 480 920
02:45 30 1 500 801
03:00 4 47 176 1 6 49 207 10 3830 961
03:15 45 0 581 1031
03:30 42 3 442 865
03:45 42 2 561 983
04:00 17 48 168 4 22 50 269 39 4373 987
04:15 48 5 802 1287
04:30 40 7 751 1158
04:45 32 6 6411 9617
05:00 240 53 186 9 21 78 300 261 48614 13123
05:15 39 6 7230 11136
05:30 56 2 8672 14274
05:45 38 4 64124 102128
06:00 633 35 149 4 40 78 268 673 417145 113149
06:15 31 12 70172 101184
06:30 40 12 52176 92188
06:45 43 12 68140 111152
07:00 340 46 153 23 111 63 172 451 325116 109139
07:15 46 27 3788 83115
07:30 30 28 3777 67105
07:45 31 33 3559 6692
08:00 189 32 106 42 165 30 95 354 20151 6293
08:15 26 40 2550 5190
08:30 28 46 2844 5690
08:45 20 37 1244 3281
09:00 115 14 86 40 155 16 52 270 13824 3064
09:15 30 38 1425 4463
09:30 23 35 1236 3571
09:45 19 42 1030 2972
10:00 113 18 51 38 140 8 26 253 7732 2670
10:15 9 27 628 1555
10:30 8 47 722 1569
10:45 16 28 531 2159
11:00 131 10 30 44 176 3 16 307 4628 1372
11:15 7 38 340 1078
11:30 7 44 627 1371
11:45 6 50 436 1086

Totals 1,806 1,567 870 1,917 2,676 3,484
Split% 45.0 32.5 55.067.5

Day Totals 2,787 6,1603,373
Day Splits 54.8 45.2

Peak Hour 06:00 05:00 11:00 04:45 06:00 05:00

Volume 633 186 176 300 673 486
Factor 0.90 0.83 0.88 0.87 0.89 0.86

Printed : 3/30/2018Data File : D1803057
A.24
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Existing-AM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 324 543 282 844 260 26
Future Volume (vph) 324 543 282 844 260 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 0.95
Frt 0.850 0.986
Flt Protected 0.950 0.957
Satd. Flow (prot) 3539 1583 1770 3539 3410 0
Flt Permitted 0.950 0.957
Satd. Flow (perm) 3539 1583 1770 3539 3410 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 313 7
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Lane Group Flow (vph) 360 603 313 938 318 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 46.0 66.0 63.0 109.0 66.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 24.8 71.7 91.3 122.1 40.9
Actuated g/C Ratio 0.14 0.41 0.52 0.70 0.23
v/c Ratio 0.72 0.72 0.34 0.38 0.40
Control Delay 58.0 13.5 29.0 12.7 55.1
Queue Delay 0.4 5.2 0.0 0.1 0.0
Total Delay 58.4 18.6 29.0 12.8 55.1
LOS E B C B E
Approach Delay 33.5 16.8 55.1
Approach LOS C B E

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 5:WBL, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 28.0 Intersection LOS: C
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon

B.2



Existing-AM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 260 0 187 0 0 0 0 418 69 171 466 0
Future Volume (vph) 260 0 187 0 0 0 0 418 69 171 466 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.362
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 674 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 213 69
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Lane Group Flow (vph) 147 148 213 0 0 0 0 475 78 194 530 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 45.0 45.0 45.0 45.0 45.0 23.0 68.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 14.3 14.3 14.3 16.8 16.8 35.5 33.9
Actuated g/C Ratio 0.24 0.24 0.24 0.28 0.28 0.59 0.56
v/c Ratio 0.37 0.37 0.40 0.48 0.16 0.32 0.27
Control Delay 23.3 23.4 5.8 21.4 8.2 8.5 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.3 23.4 5.8 21.4 8.2 8.5 8.1
LOS C C A C A A A
Approach Delay 16.0 19.6 8.2
Approach LOS B B A

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 60.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 13.9 Intersection LOS: B
Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps

B.3



Existing-AM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 91 426 282 265 744 82 226 134 294 152 124 120
Future Volume (vph) 91 426 282 265 744 82 226 134 294 152 124 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.88 0.97 0.95 0.95
Frt 0.850 0.850 0.850 0.926
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3277 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3277 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 293 94 258 117
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Lane Group Flow (vph) 97 453 300 282 791 87 240 143 313 162 260 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 29.0 48.0 48.0 62.0 81.0 81.0 35.0 35.0 62.0 30.0 30.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 14.9 62.1 62.1 56.0 103.2 103.2 18.9 18.9 74.9 14.0 14.0
Actuated g/C Ratio 0.09 0.35 0.35 0.32 0.59 0.59 0.11 0.11 0.43 0.08 0.08
v/c Ratio 0.65 0.36 0.40 0.50 0.38 0.09 0.65 0.71 0.23 0.59 0.70
Control Delay 96.3 44.2 6.5 55.8 22.1 3.4 82.8 94.2 3.8 86.0 52.9
Queue Delay 0.0 0.1 0.3 9.8 0.5 0.0 0.0 0.0 0.0 0.1 0.0
Total Delay 96.3 44.2 6.8 65.6 22.6 3.4 82.8 94.2 3.8 86.1 52.9
LOS F D A E C A F F A F D
Approach Delay 36.9 31.6 49.6 65.7
Approach LOS D C D E

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 1:WBL and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 41.7 Intersection LOS: D
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon

B.4



Existing-AM Synchro 10 Report
4: Sand Canyon & Lost Canyon HCM 2010 AWSC

Intersection
Intersection Delay, s/veh 17.8
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 259 3 32 2 6 16 39 266 2 17 246 293
Future Vol, veh/h 259 3 32 2 6 16 39 266 2 17 246 293
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 282 3 35 2 7 17 42 289 2 18 267 318
Number of Lanes 0 1 0 0 1 1 0 1 0 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 1 1 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 2 2 1
HCM Control Delay 21.4 10.5 20.1 15
HCM LOS C B C B
        

Lane NBLn1 EBLn1 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 13% 88% 25% 0% 6% 0%
Vol Thru, % 87% 1% 75% 0% 94% 0%
Vol Right, % 1% 11% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 307 294 8 16 263 293
LT Vol 39 259 2 0 17 0
Through Vol 266 3 6 0 246 0
RT Vol 2 32 0 16 0 293
Lane Flow Rate 334 320 9 17 286 318
Geometry Grp 6 6 7 7 7 7
Degree of Util (X) 0.618 0.627 0.02 0.035 0.511 0.504
Departure Headway (Hd) 6.672 7.059 8.123 7.271 6.439 5.694
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 537 508 443 495 555 627
Service Time 4.759 5.135 5.823 4.971 4.226 3.48
HCM Lane V/C Ratio 0.622 0.63 0.02 0.034 0.515 0.507
HCM Control Delay 20.1 21.4 11 10.2 15.8 14.2
HCM Lane LOS C C B B C B
HCM 95th-tile Q 4.2 4.3 0.1 0.1 2.9 2.8

B.5



Existing-AM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 33 3 151 2 23 377
Future Vol, veh/h 33 3 151 2 23 377
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 36 3 164 2 25 410
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 625 165 0 0 166 0
          Stage 1 165 - - - - -
          Stage 2 460 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 449 879 - - 1412 -
          Stage 1 864 - - - - -
          Stage 2 636 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 439 879 - - 1412 -
Mov Cap-2 Maneuver 439 - - - - -
          Stage 1 844 - - - - -
          Stage 2 636 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.6 0 0.4
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 458 1412 -
HCM Lane V/C Ratio - - 0.085 0.018 -
HCM Control Delay (s) - - 13.6 7.6 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.3 0.1 -

B.6



Existing-PM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1219 427 124 409 214 36
Future Volume (vph) 1219 427 124 409 214 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 0.95
Frt 0.850 0.978
Flt Protected 0.950 0.959
Satd. Flow (prot) 3539 1583 1770 3539 3389 0
Flt Permitted 0.950 0.959
Satd. Flow (perm) 3539 1583 1770 3539 3389 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 371 9
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Lane Group Flow (vph) 1283 449 131 431 263 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 109.0 34.0 32.0 141.0 34.0
Total Lost Time (s) 6.0 6.0 4.5 6.0 6.0
Act Effct Green (s) 121.5 146.3 18.2 144.2 18.8
Actuated g/C Ratio 0.69 0.84 0.10 0.82 0.11
v/c Ratio 0.52 0.32 0.71 0.15 0.71
Control Delay 15.0 0.7 96.0 3.4 83.3
Queue Delay 1.7 0.6 0.0 0.0 0.0
Total Delay 16.7 1.2 96.0 3.4 83.3
LOS B A F A F
Approach Delay 12.7 25.0 83.3
Approach LOS B C F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 22.6 Intersection LOS: C
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon

B.7



Existing-PM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 709 0 341 0 0 0 0 359 305 208 335 0
Future Volume (vph) 709 0 341 0 0 0 0 359 305 208 335 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.405
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 754 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 359 267
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Lane Group Flow (vph) 373 373 359 0 0 0 0 378 321 219 353 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 51.0 51.0 51.0 41.0 41.0 21.0 62.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 24.3 24.3 24.3 17.4 17.4 37.5 35.9
Actuated g/C Ratio 0.33 0.33 0.33 0.24 0.24 0.52 0.49
v/c Ratio 0.66 0.66 0.47 0.45 0.55 0.38 0.20
Control Delay 27.5 27.5 4.4 26.9 10.4 13.3 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.5 27.5 4.4 26.9 10.4 13.3 11.8
LOS C C A C B B B
Approach Delay 20.0 19.3 12.3
Approach LOS C B B

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 72.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 18.0 Intersection LOS: B
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Existing-PM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 124 848 331 147 425 81 238 172 618 179 72 71
Future Volume (vph) 124 848 331 147 425 81 238 172 618 179 72 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.88 0.97 0.95 0.95
Frt 0.850 0.850 0.850 0.926
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3277 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3277 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 215 94 123 74
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Lane Group Flow (vph) 129 883 345 153 443 84 248 179 644 186 149 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 31.0 74.0 74.0 38.0 81.0 81.0 37.0 37.0 38.0 26.0 26.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 18.0 82.0 82.0 32.0 96.0 96.0 22.2 22.2 54.2 14.8 14.8
Actuated g/C Ratio 0.10 0.47 0.47 0.18 0.55 0.55 0.13 0.13 0.31 0.08 0.08
v/c Ratio 0.71 0.53 0.40 0.47 0.23 0.09 0.57 0.76 0.68 0.64 0.43
Control Delay 96.0 35.6 13.3 63.1 14.7 0.2 76.3 93.1 30.9 87.7 41.3
Queue Delay 0.0 1.9 0.7 9.6 0.7 0.0 0.0 0.0 1.2 0.0 0.0
Total Delay 96.0 37.6 14.0 72.6 15.4 0.2 76.3 93.1 32.1 87.7 41.3
LOS F D B E B A E F C F D
Approach Delay 37.1 26.4 52.5 67.0
Approach LOS D C D E

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 42.7 Intersection LOS: D
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Existing-PM Synchro 10 Report
4: Lost Canyon & Sand Canyon HCM 2010 AWSC

Intersection
Intersection Delay, s/veh 14
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 29 1 1 1 2 15 2 396 12 23 310 12
Future Vol, veh/h 29 1 1 1 2 15 2 396 12 23 310 12
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 31 1 1 1 2 16 2 417 13 24 326 13
Number of Lanes 0 1 0 0 1 1 0 1 0 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 1 2 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 1 1 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 2 2 1
HCM Control Delay 10.2 8.8 15.8 12.5
HCM LOS B A C B
        

Lane NBLn1 EBLn1 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 0% 94% 33% 0% 7% 0%
Vol Thru, % 97% 3% 67% 0% 93% 0%
Vol Right, % 3% 3% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 410 31 3 15 333 12
LT Vol 2 29 1 0 23 0
Through Vol 396 1 2 0 310 0
RT Vol 12 1 0 15 0 12
Lane Flow Rate 432 33 3 16 351 13
Geometry Grp 6 6 7 7 7 7
Degree of Util (X) 0.611 0.06 0.006 0.025 0.495 0.015
Departure Headway (Hd) 5.095 6.653 6.676 5.795 5.081 4.341
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 708 535 533 613 708 823
Service Time 3.13 4.733 4.459 3.577 2.816 2.076
HCM Lane V/C Ratio 0.61 0.062 0.006 0.026 0.496 0.016
HCM Control Delay 15.8 10.2 9.5 8.7 12.7 7.1
HCM Lane LOS C B A A B A
HCM 95th-tile Q 4.2 0.2 0 0.1 2.8 0
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Existing-PM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 27 9 356 2 31 250
Future Vol, veh/h 27 9 356 2 31 250
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 28 9 375 2 33 263
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 705 376 0 0 377 0
          Stage 1 376 - - - - -
          Stage 2 329 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 403 670 - - 1181 -
          Stage 1 694 - - - - -
          Stage 2 729 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 390 670 - - 1181 -
Mov Cap-2 Maneuver 390 - - - - -
          Stage 1 671 - - - - -
          Stage 2 729 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.1 0 0.9
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 435 1181 -
HCM Lane V/C Ratio - - 0.087 0.028 -
HCM Control Delay (s) - - 14.1 8.1 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.3 0.1 -
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Opening Year (2023) No Project - AM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 356 597 310 928 286 29
Future Volume (vph) 356 597 310 928 286 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 0.95
Frt 0.850 0.986
Flt Protected 0.950 0.957
Satd. Flow (prot) 3539 1583 1770 3539 3410 0
Flt Permitted 0.950 0.957
Satd. Flow (perm) 3539 1583 1770 3539 3410 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 276 7
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Lane Group Flow (vph) 396 663 344 1031 350 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 46.0 66.0 63.0 109.0 66.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 26.1 82.6 80.4 112.5 50.5
Actuated g/C Ratio 0.15 0.47 0.46 0.64 0.29
v/c Ratio 0.75 0.74 0.42 0.45 0.35
Control Delay 60.5 15.2 36.8 17.7 48.1
Queue Delay 0.6 7.7 0.0 0.1 0.0
Total Delay 61.1 22.9 36.8 17.8 48.1
LOS E C D B D
Approach Delay 37.2 22.5 48.1
Approach LOS D C D

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 5:WBL, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 31.3 Intersection LOS: C
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon
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Opening Year (2023) No Project - AM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 286 0 206 0 0 0 0 460 76 188 513 0
Future Volume (vph) 286 0 206 0 0 0 0 460 76 188 513 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.329
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 613 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 234 69
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Lane Group Flow (vph) 162 163 234 0 0 0 0 523 86 214 583 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 45.0 45.0 45.0 45.0 45.0 23.0 68.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 14.8 14.8 14.8 17.7 17.7 36.9 35.3
Actuated g/C Ratio 0.24 0.24 0.24 0.28 0.28 0.59 0.57
v/c Ratio 0.41 0.41 0.42 0.52 0.17 0.36 0.29
Control Delay 24.5 24.6 5.9 22.3 9.1 8.9 8.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.5 24.6 5.9 22.3 9.1 8.9 8.2
LOS C C A C A A A
Approach Delay 16.7 20.4 8.4
Approach LOS B C A

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 62.4
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 45.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Opening Year (2023) No Project - AM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 100 469 310 292 818 90 249 147 323 167 136 132
Future Volume (vph) 100 469 310 292 818 90 249 147 323 167 136 132
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.88 0.97 0.95 0.95
Frt 0.850 0.850 0.850 0.926
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3277 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3277 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 292 94 212 115
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Lane Group Flow (vph) 106 499 330 311 870 96 265 156 344 178 285 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 29.0 48.0 48.0 62.0 81.0 81.0 35.0 35.0 62.0 30.0 30.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 15.8 59.6 59.6 56.0 99.8 99.8 20.3 20.3 76.3 15.2 15.2
Actuated g/C Ratio 0.09 0.34 0.34 0.32 0.57 0.57 0.12 0.12 0.44 0.09 0.09
v/c Ratio 0.67 0.41 0.45 0.55 0.43 0.10 0.67 0.73 0.26 0.60 0.73
Control Delay 96.3 47.2 9.7 53.3 21.6 3.1 82.0 93.0 6.8 84.9 57.2
Queue Delay 0.0 0.2 0.3 9.5 0.4 0.5 0.0 0.0 0.0 0.1 0.0
Total Delay 96.3 47.4 10.0 62.8 22.0 3.6 82.0 93.0 6.8 85.1 57.2
LOS F D A E C A F F A F E
Approach Delay 39.7 30.6 50.4 67.9
Approach LOS D C D E

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 1:WBL and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 42.5 Intersection LOS: D
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Opening Year (2023) No Project - AM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 36 3 166 2 25 415
Future Vol, veh/h 36 3 166 2 25 415
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 39 3 180 2 27 451
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 686 181 0 0 182 0
          Stage 1 181 - - - - -
          Stage 2 505 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 413 862 - - 1393 -
          Stage 1 850 - - - - -
          Stage 2 606 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 402 862 - - 1393 -
Mov Cap-2 Maneuver 402 - - - - -
          Stage 1 828 - - - - -
          Stage 2 606 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.6 0 0.4
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 419 1393 -
HCM Lane V/C Ratio - - 0.101 0.02 -
HCM Control Delay (s) - - 14.6 7.6 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.3 0.1 -
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Opening Year (2023) No Project-PM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1341 470 136 450 235 40
Future Volume (vph) 1341 470 136 450 235 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 0.95
Frt 0.850 0.978
Flt Protected 0.950 0.959
Satd. Flow (prot) 3539 1583 1770 3539 3389 0
Flt Permitted 0.950 0.959
Satd. Flow (perm) 3539 1583 1770 3539 3389 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 336 10
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Lane Group Flow (vph) 1412 495 143 474 289 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 109.0 34.0 32.0 141.0 34.0
Total Lost Time (s) 6.0 6.0 4.5 6.0 6.0
Act Effct Green (s) 118.8 145.1 19.4 142.7 20.3
Actuated g/C Ratio 0.68 0.83 0.11 0.82 0.12
v/c Ratio 0.59 0.36 0.73 0.16 0.72
Control Delay 16.2 1.2 95.8 3.8 82.2
Queue Delay 3.5 0.7 0.0 0.0 0.2
Total Delay 19.7 2.0 95.8 3.8 82.4
LOS B A F A F
Approach Delay 15.1 25.1 82.4
Approach LOS B C F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 24.2 Intersection LOS: C
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon

B.16



Opening Year (2023) No Project-PM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 780 0 375 0 0 0 0 395 336 229 369 0
Future Volume (vph) 780 0 375 0 0 0 0 395 336 229 369 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.371
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 691 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 395 268
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Lane Group Flow (vph) 410 411 395 0 0 0 0 416 354 241 388 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 51.0 51.0 51.0 41.0 41.0 21.0 62.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 27.9 27.9 27.9 19.6 19.6 40.6 39.0
Actuated g/C Ratio 0.35 0.35 0.35 0.25 0.25 0.51 0.49
v/c Ratio 0.69 0.69 0.49 0.48 0.60 0.44 0.22
Control Delay 29.2 29.2 4.3 29.0 12.8 15.4 13.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.2 29.2 4.3 29.0 12.8 15.4 13.1
LOS C C A C B B B
Approach Delay 21.1 21.6 14.0
Approach LOS C C B

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 79.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 19.5 Intersection LOS: B
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Opening Year (2023) No Project-PM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 136 933 364 162 468 89 262 189 680 197 79 78
Future Volume (vph) 136 933 364 162 468 89 262 189 680 197 79 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.88 0.97 0.95 0.95
Frt 0.850 0.850 0.850 0.925
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3274 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3274 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 214 94 94 81
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Lane Group Flow (vph) 142 972 379 169 488 93 273 197 708 205 163 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 31.0 74.0 74.0 38.0 81.0 81.0 37.0 37.0 38.0 26.0 26.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 19.1 79.6 79.6 32.0 92.5 92.5 23.7 23.7 55.7 15.7 15.7
Actuated g/C Ratio 0.11 0.45 0.45 0.18 0.53 0.53 0.14 0.14 0.32 0.09 0.09
v/c Ratio 0.74 0.60 0.45 0.52 0.26 0.11 0.59 0.78 0.75 0.67 0.44
Control Delay 96.9 39.1 16.3 61.6 16.2 0.7 75.7 93.6 34.3 87.6 40.8
Queue Delay 0.0 3.8 0.8 14.7 0.7 0.5 0.0 0.0 6.8 0.6 0.0
Total Delay 96.9 42.9 17.2 76.3 17.0 1.2 75.7 93.6 41.1 88.2 40.8
LOS F D B E B A E F D F D
Approach Delay 41.5 28.4 57.9 67.2
Approach LOS D C E E

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 46.5 Intersection LOS: D
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Opening Year (2023) No Project-PM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 30 10 392 2 34 275
Future Vol, veh/h 30 10 392 2 34 275
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 32 11 413 2 36 289
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 775 414 0 0 415 0
          Stage 1 414 - - - - -
          Stage 2 361 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 366 638 - - 1144 -
          Stage 1 667 - - - - -
          Stage 2 705 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 352 638 - - 1144 -
Mov Cap-2 Maneuver 352 - - - - -
          Stage 1 642 - - - - -
          Stage 2 705 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15.2 0 0.9
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 396 1144 -
HCM Lane V/C Ratio - - 0.106 0.031 -
HCM Control Delay (s) - - 15.2 8.2 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.4 0.1 -
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Opening Year (2023) With Project-AM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 358 618 310 933 295 29
Future Volume (vph) 358 618 310 933 295 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Satd. Flow (prot) 3539 1583 1770 3539 3410 0
Flt Permitted 0.950 0.956
Satd. Flow (perm) 3539 1583 1770 3539 3410 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 276 7
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Shared Lane Traffic (%)
Lane Group Flow (vph) 398 687 344 1037 360 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 46.0 66.0 63.0 109.0 66.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 26.2 84.6 78.4 110.6 52.4
Actuated g/C Ratio 0.15 0.48 0.45 0.63 0.30
v/c Ratio 0.75 0.76 0.43 0.46 0.35
Control Delay 61.6 16.6 38.0 18.6 47.0
Queue Delay 0.6 7.3 0.0 0.1 0.0
Total Delay 62.2 23.9 38.0 18.7 47.0
LOS E C D B D
Approach Delay 38.0 23.5 47.0
Approach LOS D C D

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 5:WBL, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 32.0 Intersection LOS: C
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon
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Opening Year (2023) With Project-AM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 286 0 261 0 0 0 0 489 80 188 541 0
Future Volume (vph) 286 0 261 0 0 0 0 489 80 188 541 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.312
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 581 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 252 69
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 162 163 297 0 0 0 0 556 91 214 615 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 45.0 45.0 45.0 45.0 45.0 23.0 68.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 15.0 15.0 15.0 18.7 18.7 38.0 36.4
Actuated g/C Ratio 0.24 0.24 0.24 0.29 0.29 0.60 0.57
v/c Ratio 0.41 0.41 0.52 0.54 0.18 0.37 0.30
Control Delay 25.2 25.3 8.9 22.4 9.4 8.9 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.2 25.3 8.9 22.4 9.4 8.9 8.3
LOS C C A C A A A
Approach Delay 17.4 20.5 8.5
Approach LOS B C A

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 63.8
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.54
Intersection Signal Delay: 14.8 Intersection LOS: B
Intersection Capacity Utilization 45.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Opening Year (2023) With Project-AM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 100 469 319 306 818 90 253 149 346 167 141 132
Future Volume (vph) 100 469 319 306 818 90 253 149 346 167 141 132
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3284 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3284 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 300 94 212 111
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 106 499 339 326 870 96 269 159 368 178 290 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 29.0 48.0 48.0 62.0 81.0 81.0 35.0 35.0 62.0 30.0 30.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 15.8 59.0 59.0 56.0 99.2 99.2 20.5 20.5 76.5 15.5 15.5
Actuated g/C Ratio 0.09 0.34 0.34 0.32 0.57 0.57 0.12 0.12 0.44 0.09 0.09
v/c Ratio 0.67 0.42 0.46 0.58 0.43 0.10 0.67 0.73 0.28 0.59 0.74
Control Delay 96.3 47.7 9.8 53.9 21.6 3.3 81.8 93.0 7.6 83.9 59.0
Queue Delay 0.0 0.2 0.3 10.3 0.4 0.5 0.0 0.0 0.0 0.3 0.0
Total Delay 96.3 48.0 10.1 64.2 22.0 3.7 81.8 93.0 7.6 84.3 59.0
LOS F D B E C A F F A F E
Approach Delay 39.8 31.3 49.7 68.6
Approach LOS D C D E

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 1:WBL and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 42.8 Intersection LOS: D
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Opening Year (2023) With Project-AM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 6th TWSC

Intersection
Int Delay, s/veh 2.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 37 37 166 5 112 415
Future Vol, veh/h 37 37 166 5 112 415
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 40 40 180 5 122 451
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 878 183 0 0 185 0
          Stage 1 183 - - - - -
          Stage 2 695 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 318 859 - - 1390 -
          Stage 1 848 - - - - -
          Stage 2 495 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 281 859 - - 1390 -
Mov Cap-2 Maneuver 281 - - - - -
          Stage 1 749 - - - - -
          Stage 2 495 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15.5 0 1.7
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 423 1390 -
HCM Lane V/C Ratio - - 0.19 0.088 -
HCM Control Delay (s) - - 15.5 7.8 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.7 0.3 -
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Interim Year (2023) With Project-PM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1346 525 136 454 242 40
Future Volume (vph) 1346 525 136 454 242 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Satd. Flow (prot) 3539 1583 1770 3539 3393 0
Flt Permitted 0.950 0.959
Satd. Flow (perm) 3539 1583 1770 3539 3393 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 336 9
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 1417 553 143 478 297 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 109.0 34.0 32.0 141.0 34.0
Total Lost Time (s) 6.0 6.0 4.5 6.0 6.0
Act Effct Green (s) 118.0 145.1 19.4 141.9 21.1
Actuated g/C Ratio 0.67 0.83 0.11 0.81 0.12
v/c Ratio 0.59 0.40 0.73 0.17 0.71
Control Delay 15.8 1.5 95.8 4.0 81.3
Queue Delay 5.3 0.8 0.0 0.0 0.3
Total Delay 21.1 2.3 95.8 4.0 81.6
LOS C A F A F
Approach Delay 15.8 25.1 81.6
Approach LOS B C F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 24.6 Intersection LOS: C
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon
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Interim Year (2023) With Project-PM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 780 0 418 0 0 0 0 469 345 229 391 0
Future Volume (vph) 780 0 418 0 0 0 0 469 345 229 391 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.323
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 602 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 371 231
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 410 411 440 0 0 0 0 494 363 241 412 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 51.0 51.0 51.0 41.0 41.0 21.0 62.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 29.0 29.0 29.0 22.2 22.2 43.4 41.8
Actuated g/C Ratio 0.35 0.35 0.35 0.27 0.27 0.52 0.50
v/c Ratio 0.70 0.70 0.55 0.52 0.61 0.47 0.23
Control Delay 31.1 31.2 7.3 29.3 15.8 15.7 13.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.1 31.2 7.3 29.3 15.8 15.7 13.1
LOS C C A C B B B
Approach Delay 22.8 23.6 14.1
Approach LOS C C B

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 83.1
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 21.0 Intersection LOS: C
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Interim Year (2023) With Project-PM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 136 933 371 173 468 89 271 194 740 197 83 78
Future Volume (vph) 136 933 371 173 468 89 271 194 740 197 83 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3281 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3281 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 218 94 94 81
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 142 972 386 180 488 93 282 202 771 205 167 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 31.0 74.0 74.0 38.0 81.0 81.0 37.0 37.0 38.0 26.0 26.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 19.1 79.2 79.2 32.0 92.1 92.1 24.0 24.0 56.0 15.7 15.7
Actuated g/C Ratio 0.11 0.45 0.45 0.18 0.53 0.53 0.14 0.14 0.32 0.09 0.09
v/c Ratio 0.74 0.61 0.46 0.56 0.26 0.11 0.60 0.79 0.81 0.67 0.45
Control Delay 96.9 39.4 16.5 62.3 16.2 0.6 75.7 94.0 38.0 87.6 41.9
Queue Delay 0.0 3.8 0.9 21.1 0.7 0.5 0.0 0.0 17.8 0.9 0.0
Total Delay 96.9 43.3 17.4 83.4 16.9 1.1 75.7 94.0 55.8 88.5 41.9
LOS F D B F B A E F E F D
Approach Delay 41.7 30.7 66.4 67.6
Approach LOS D C E E

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 50.0 Intersection LOS: D
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Interim Year (2023) With Project-PM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 2010 TWSC

Intersection
Int Delay, s/veh 3.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 33 97 392 4 103 275
Future Vol, veh/h 33 97 392 4 103 275
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 35 102 413 4 108 289
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 920 415 0 0 417 0
          Stage 1 415 - - - - -
          Stage 2 505 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 301 637 - - 1142 -
          Stage 1 666 - - - - -
          Stage 2 606 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 267 637 - - 1142 -
Mov Cap-2 Maneuver 267 - - - - -
          Stage 1 591 - - - - -
          Stage 2 606 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15.7 0 2.3
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 471 1142 -
HCM Lane V/C Ratio - - 0.291 0.095 -
HCM Control Delay (s) - - 15.7 8.5 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 1.2 0.3 -
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Interim Year (2028) Cumulative Conditions No Project-AM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 530 830 560 1240 470 40
Future Volume (vph) 530 830 560 1240 470 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 0.95
Frt 0.850 0.988
Flt Protected 0.950 0.956
Satd. Flow (prot) 3539 1583 1770 3539 3413 0
Flt Permitted 0.950 0.956
Satd. Flow (perm) 3539 1583 1770 3539 3413 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 86 6
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Lane Group Flow (vph) 589 922 622 1378 566 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 46.0 66.0 63.0 109.0 66.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 34.7 100.7 62.3 103.0 60.0
Actuated g/C Ratio 0.20 0.58 0.36 0.59 0.34
v/c Ratio 0.84 0.97 0.99 0.66 0.48
Control Delay 55.6 38.4 87.7 26.2 46.4
Queue Delay 44.9 41.1 0.0 1.1 0.3
Total Delay 100.5 79.5 87.7 27.3 46.8
LOS F E F C D
Approach Delay 87.7 46.1 46.8
Approach LOS F D D

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 5:WBL, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 61.6 Intersection LOS: E
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon
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Interim Year (2028) Cumulative Conditions No Project-AM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 330 0 290 0 0 0 0 790 160 200 640 0
Future Volume (vph) 330 0 290 0 0 0 0 790 160 200 640 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.173
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 322 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 191 69
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Lane Group Flow (vph) 187 188 330 0 0 0 0 898 182 227 727 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 45.0 45.0 45.0 45.0 45.0 23.0 68.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 17.3 17.3 17.3 29.4 29.4 50.4 48.8
Actuated g/C Ratio 0.22 0.22 0.22 0.38 0.38 0.64 0.62
v/c Ratio 0.51 0.51 0.66 0.68 0.29 0.48 0.33
Control Delay 33.3 33.4 19.6 24.6 13.6 10.8 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 33.4 19.6 24.6 13.6 10.8 8.1
LOS C C B C B B A
Approach Delay 26.9 22.7 8.7
Approach LOS C C A

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 78.3
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 18.9 Intersection LOS: B
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Interim Year (2028) Cumulative Conditions No Project-AM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 650 320 380 1040 190 270 230 390 520 190 250
Future Volume (vph) 110 650 320 380 1040 190 270 230 390 520 190 250
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.88 0.97 0.95 0.95
Frt 0.850 0.850 0.850 0.915
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3238 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3238 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 217 94 94 159
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Lane Group Flow (vph) 117 691 340 404 1106 202 287 245 415 553 468 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 29.0 48.0 48.0 62.0 81.0 81.0 35.0 35.0 62.0 30.0 30.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 16.9 44.5 44.5 56.0 83.6 83.6 26.5 26.5 82.5 24.0 24.0
Actuated g/C Ratio 0.10 0.25 0.25 0.32 0.48 0.48 0.15 0.15 0.47 0.14 0.14
v/c Ratio 0.69 0.77 0.60 0.71 0.65 0.25 0.55 0.87 0.30 1.18 0.81
Control Delay 96.1 67.7 25.4 56.0 33.7 11.6 72.6 100.6 11.7 161.5 59.5
Queue Delay 0.0 30.9 0.0 56.0 6.2 1.3 0.0 0.0 0.1 1.6 0.0
Total Delay 96.1 98.6 25.4 112.1 39.9 12.9 72.6 100.6 11.8 163.1 59.5
LOS F F C F D B E F B F E
Approach Delay 76.7 53.8 53.2 115.6
Approach LOS E D D F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 1:WBL and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.18
Intersection Signal Delay: 72.2 Intersection LOS: E
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Interim Year (2028) Cumulative Conditions No Project-AM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 40 10 180 10 30 430
Future Vol, veh/h 40 10 180 10 30 430
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 43 11 196 11 33 467
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 735 202 0 0 207 0
          Stage 1 202 - - - - -
          Stage 2 533 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 387 839 - - 1364 -
          Stage 1 832 - - - - -
          Stage 2 588 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 374 839 - - 1364 -
Mov Cap-2 Maneuver 374 - - - - -
          Stage 1 805 - - - - -
          Stage 2 588 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.8 0 0.5
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 421 1364 -
HCM Lane V/C Ratio - - 0.129 0.024 -
HCM Control Delay (s) - - 14.8 7.7 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.4 0.1 -
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Interim Year (2028) Cumulative Conditions No Project-PM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1350 660 140 650 260 50
Future Volume (vph) 1350 660 140 650 260 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 0.95
Frt 0.850 0.976
Flt Protected 0.950 0.960
Satd. Flow (prot) 3539 1583 1770 3539 3386 0
Flt Permitted 0.950 0.960
Satd. Flow (perm) 3539 1583 1770 3539 3386 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 324 11
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Lane Group Flow (vph) 1421 695 147 684 327 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 109.0 34.0 32.0 141.0 34.0
Total Lost Time (s) 6.0 6.0 4.5 6.0 6.0
Act Effct Green (s) 115.9 144.7 19.8 140.2 22.8
Actuated g/C Ratio 0.66 0.83 0.11 0.80 0.13
v/c Ratio 0.61 0.51 0.73 0.24 0.73
Control Delay 22.0 2.8 95.6 4.8 79.8
Queue Delay 21.1 1.2 0.0 0.0 2.2
Total Delay 43.2 4.0 95.6 4.8 82.1
LOS D A F A F
Approach Delay 30.3 20.8 82.1
Approach LOS C C F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 33.1 Intersection LOS: C
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon
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Interim Year (2028) Cumulative Conditions No Project-PM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 790 0 520 0 0 0 0 900 410 230 580 0
Future Volume (vph) 790 0 520 0 0 0 0 900 410 230 580 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.118
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 220 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 216 144
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Lane Group Flow (vph) 416 416 547 0 0 0 0 947 432 242 611 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 51.0 51.0 51.0 41.0 41.0 21.0 62.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 33.1 33.1 33.1 33.3 33.3 54.8 53.3
Actuated g/C Ratio 0.34 0.34 0.34 0.34 0.34 0.56 0.54
v/c Ratio 0.73 0.73 0.81 0.79 0.68 0.67 0.32
Control Delay 37.1 37.1 27.7 36.7 26.4 28.8 14.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.1 37.1 27.7 36.7 26.4 28.8 14.3
LOS D D C D C C B
Approach Delay 33.4 33.5 18.4
Approach LOS C C B

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 98.3
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 29.9 Intersection LOS: C
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Interim Year (2028) Cumulative Conditions No Project-PM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 210 940 370 250 480 120 370 650 690 380 120 100
Future Volume (vph) 210 940 370 250 480 120 370 650 690 380 120 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.88 0.97 0.95 0.95
Frt 0.850 0.850 0.850 0.932
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3299 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3299 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 216 112 94 97
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Lane Group Flow (vph) 219 979 385 260 500 125 385 677 719 396 229 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 31.0 74.0 74.0 38.0 81.0 81.0 37.0 37.0 38.0 26.0 26.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 24.0 68.0 68.0 32.0 76.0 76.0 31.0 31.0 63.0 20.0 20.0
Actuated g/C Ratio 0.14 0.39 0.39 0.18 0.43 0.43 0.18 0.18 0.36 0.11 0.11
v/c Ratio 0.90 0.71 0.52 0.80 0.33 0.17 0.63 2.05 0.68 1.01 0.50
Control Delay 110.6 48.8 19.5 77.1 24.5 1.9 72.1 515.7 27.8 122.6 45.4
Queue Delay 0.0 21.1 1.0 58.3 2.6 1.0 0.0 0.0 2.0 31.7 0.0
Total Delay 110.6 69.9 20.5 135.4 27.1 2.9 72.1 515.7 29.9 154.4 45.4
LOS F E C F C A E F C F D
Approach Delay 63.5 55.5 223.7 114.4
Approach LOS E E F F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 2.05
Intersection Signal Delay: 127.1 Intersection LOS: F
Intersection Capacity Utilization 104.9% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Interim Year (2028) Cumulative Conditions No Project-PM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 30 10 400 10 40 290
Future Vol, veh/h 30 10 400 10 40 290
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 32 11 421 11 42 305
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 816 427 0 0 432 0
          Stage 1 427 - - - - -
          Stage 2 389 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 347 628 - - 1128 -
          Stage 1 658 - - - - -
          Stage 2 685 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 331 628 - - 1128 -
Mov Cap-2 Maneuver 331 - - - - -
          Stage 1 628 - - - - -
          Stage 2 685 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15.8 0 1
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 375 1128 -
HCM Lane V/C Ratio - - 0.112 0.037 -
HCM Control Delay (s) - - 15.8 8.3 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.4 0.1 -
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Interim Year (2028) Cumulative Conditions With Project-AM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 532 851 560 1245 479 40
Future Volume (vph) 532 851 560 1245 479 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Satd. Flow (prot) 3539 1583 1770 3539 3417 0
Flt Permitted 0.950 0.956
Satd. Flow (perm) 3539 1583 1770 3539 3417 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 86 5
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Shared Lane Traffic (%)
Lane Group Flow (vph) 591 946 622 1383 576 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 46.0 66.0 63.0 109.0 66.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 34.8 100.8 62.2 103.0 60.0
Actuated g/C Ratio 0.20 0.58 0.36 0.59 0.34
v/c Ratio 0.84 1.00 0.99 0.66 0.49
Control Delay 56.3 44.5 88.1 26.3 46.7
Queue Delay 48.6 36.5 0.0 1.1 0.4
Total Delay 104.9 81.0 88.1 27.4 47.1
LOS F F F C D
Approach Delay 90.2 46.2 47.1
Approach LOS F D D

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 5:WBL, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 62.8 Intersection LOS: E
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon
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Interim Year (2028) Cumulative Conditions With Project-AM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 330 0 345 0 0 0 0 819 164 200 668 0
Future Volume (vph) 330 0 345 0 0 0 0 819 164 200 668 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.157
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 292 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 177 69
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 187 188 392 0 0 0 0 931 186 227 759 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 45.0 45.0 45.0 45.0 45.0 23.0 68.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 20.0 20.0 20.0 31.2 31.2 52.4 50.8
Actuated g/C Ratio 0.24 0.24 0.24 0.38 0.38 0.63 0.61
v/c Ratio 0.46 0.47 0.76 0.70 0.29 0.51 0.35
Control Delay 32.1 32.2 26.7 26.7 14.6 13.4 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.1 32.2 26.7 26.7 14.6 13.4 9.3
LOS C C C C B B A
Approach Delay 29.4 24.7 10.3
Approach LOS C C B

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 83.1
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 21.0 Intersection LOS: C
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Interim Year (2028) Cumulative Conditions With Project-AM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 650 329 394 1040 190 274 232 413 520 190 250
Future Volume (vph) 110 650 329 394 1040 190 274 232 413 520 190 250
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3238 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3238 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 224 94 94 159
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 117 691 350 419 1106 202 291 247 439 553 468 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 29.0 48.0 48.0 62.0 81.0 81.0 35.0 35.0 62.0 30.0 30.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 16.9 44.4 44.4 56.0 83.5 83.5 26.6 26.6 82.6 24.0 24.0
Actuated g/C Ratio 0.10 0.25 0.25 0.32 0.48 0.48 0.15 0.15 0.47 0.14 0.14
v/c Ratio 0.69 0.77 0.62 0.74 0.66 0.25 0.56 0.87 0.32 1.18 0.81
Control Delay 96.1 67.9 25.6 57.7 34.0 11.8 72.7 100.8 12.0 161.5 59.5
Queue Delay 0.0 31.4 0.0 55.6 6.9 1.3 0.0 0.0 0.1 1.6 0.0
Total Delay 96.1 99.3 25.6 113.3 40.9 13.1 72.7 100.8 12.2 163.2 59.5
LOS F F C F D B E F B F E
Approach Delay 76.7 55.2 52.6 115.6
Approach LOS E E D F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 1:WBL and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.18
Intersection Signal Delay: 72.4 Intersection LOS: E
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Interim Year (2028) Cumulative Conditions With Project-AM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 6th TWSC

Intersection
Int Delay, s/veh 2.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 41 44 180 13 117 430
Future Vol, veh/h 41 44 180 13 117 430
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 45 48 196 14 127 467
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 924 203 0 0 210 0
          Stage 1 203 - - - - -
          Stage 2 721 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 299 838 - - 1361 -
          Stage 1 831 - - - - -
          Stage 2 482 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 261 838 - - 1361 -
Mov Cap-2 Maneuver 261 - - - - -
          Stage 1 726 - - - - -
          Stage 2 482 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 16.5 0 1.7
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 406 1361 -
HCM Lane V/C Ratio - - 0.228 0.093 -
HCM Control Delay (s) - - 16.5 7.9 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.9 0.3 -
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Interim Year (2028) Cumulative Conditions With Project-PM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1355 715 140 654 267 50
Future Volume (vph) 1355 715 140 654 267 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Satd. Flow (prot) 3539 1583 1770 3539 3386 0
Flt Permitted 0.950 0.960
Satd. Flow (perm) 3539 1583 1770 3539 3386 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 324 11
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 1426 753 147 688 334 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 109.0 34.0 32.0 141.0 34.0
Total Lost Time (s) 6.0 6.0 4.5 6.0 6.0
Act Effct Green (s) 115.1 144.7 19.8 139.4 23.6
Actuated g/C Ratio 0.66 0.83 0.11 0.80 0.13
v/c Ratio 0.61 0.55 0.73 0.24 0.72
Control Delay 21.6 3.0 95.6 5.0 78.7
Queue Delay 27.8 1.4 0.0 0.0 2.8
Total Delay 49.4 4.4 95.6 5.0 81.5
LOS D A F A F
Approach Delay 33.8 20.9 81.5
Approach LOS C C F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 35.4 Intersection LOS: D
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon
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Interim Year (2028) Cumulative Conditions With Project-PM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 790 0 563 0 0 0 0 974 419 230 602 0
Future Volume (vph) 790 0 563 0 0 0 0 974 419 230 602 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.102
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 190 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 203 136
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 416 416 593 0 0 0 0 1025 441 242 634 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 51.0 51.0 51.0 41.0 41.0 21.0 62.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 35.7 35.7 35.7 34.4 34.4 55.9 54.4
Actuated g/C Ratio 0.35 0.35 0.35 0.34 0.34 0.55 0.53
v/c Ratio 0.71 0.71 0.87 0.86 0.71 0.71 0.34
Control Delay 35.5 35.5 33.8 41.8 28.9 34.7 15.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 35.5 33.8 41.8 28.9 34.7 15.4
LOS D D C D C C B
Approach Delay 34.8 37.9 20.7
Approach LOS C D C

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 101.9
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 32.7 Intersection LOS: C
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Interim Year (2028) Cumulative Conditions With Project-PM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 210 940 377 261 480 120 379 655 750 380 124 100
Future Volume (vph) 210 940 377 261 480 120 379 655 750 380 124 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3302 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3302 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 221 112 94 97
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 219 979 393 272 500 125 395 682 781 396 233 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 31.0 74.0 74.0 38.0 81.0 81.0 37.0 37.0 38.0 26.0 26.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 24.0 68.0 68.0 32.0 76.0 76.0 31.0 31.0 63.0 20.0 20.0
Actuated g/C Ratio 0.14 0.39 0.39 0.18 0.43 0.43 0.18 0.18 0.36 0.11 0.11
v/c Ratio 0.90 0.71 0.52 0.84 0.33 0.17 0.65 2.07 0.73 1.01 0.50
Control Delay 110.6 48.8 19.6 80.5 24.3 1.8 72.6 522.2 30.5 122.6 46.1
Queue Delay 0.0 21.1 1.1 56.7 2.5 1.0 0.0 0.0 4.6 32.2 0.0
Total Delay 110.6 69.9 20.6 137.2 26.8 2.8 72.6 522.2 35.1 154.8 46.1
LOS F E C F C A E F D F D
Approach Delay 63.3 56.9 221.9 114.6
Approach LOS E E F F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 2.07
Intersection Signal Delay: 127.9 Intersection LOS: F
Intersection Capacity Utilization 105.8% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Interim Year (2028) Cumulative Conditions With Project-PM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 2010 TWSC

Intersection
Int Delay, s/veh 3.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 33 97 400 12 109 290
Future Vol, veh/h 33 97 400 12 109 290
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 35 102 421 13 115 305
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 963 428 0 0 434 0
          Stage 1 428 - - - - -
          Stage 2 535 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 284 627 - - 1126 -
          Stage 1 657 - - - - -
          Stage 2 587 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 249 627 - - 1126 -
Mov Cap-2 Maneuver 249 - - - - -
          Stage 1 576 - - - - -
          Stage 2 587 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 16.4 0 2.3
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 453 1126 -
HCM Lane V/C Ratio - - 0.302 0.102 -
HCM Control Delay (s) - - 16.4 8.6 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 1.3 0.3 -
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Long Range (2040) Cumulative Conditions No Project-AM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 550 840 680 1310 480 40
Future Volume (vph) 550 840 680 1310 480 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 0.95
Frt 0.850 0.989
Flt Protected 0.950 0.956
Satd. Flow (prot) 3539 1583 1770 3539 3417 0
Flt Permitted 0.950 0.956
Satd. Flow (perm) 3539 1583 1770 3539 3417 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 48 5
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Lane Group Flow (vph) 611 933 756 1456 577 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 46.0 66.0 63.0 109.0 66.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 35.6 101.6 61.4 103.0 60.0
Actuated g/C Ratio 0.20 0.58 0.35 0.59 0.34
v/c Ratio 0.85 0.99 1.22 0.70 0.49
Control Delay 55.8 43.4 158.8 27.5 46.8
Queue Delay 52.1 37.2 0.0 1.9 0.9
Total Delay 107.9 80.7 158.8 29.3 47.7
LOS F F F C D
Approach Delay 91.5 73.6 47.7
Approach LOS F E D

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 5:WBL, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.22
Intersection Signal Delay: 76.5 Intersection LOS: E
Intersection Capacity Utilization 99.7% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon
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Long Range (2040) Cumulative Conditions No Project-AM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 330 0 350 0 0 0 0 820 170 200 660 0
Future Volume (vph) 330 0 350 0 0 0 0 820 170 200 660 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.157
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 292 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 180 69
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Lane Group Flow (vph) 187 188 398 0 0 0 0 932 193 227 750 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 45.0 45.0 45.0 45.0 45.0 23.0 68.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 20.4 20.4 20.4 31.3 31.3 52.7 51.1
Actuated g/C Ratio 0.24 0.24 0.24 0.37 0.37 0.63 0.61
v/c Ratio 0.46 0.46 0.76 0.70 0.30 0.51 0.35
Control Delay 31.9 32.0 26.7 27.1 15.1 13.6 9.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.9 32.0 26.7 27.1 15.1 13.6 9.5
LOS C C C C B B A
Approach Delay 29.2 25.0 10.4
Approach LOS C C B

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 83.8
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 21.2 Intersection LOS: C
Intersection Capacity Utilization 56.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Long Range (2040) Cumulative Conditions No Project-AM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 660 320 390 1150 190 280 240 400 530 200 260
Future Volume (vph) 120 660 320 390 1150 190 280 240 400 530 200 260
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 0.88 0.97 0.95 0.95
Frt 0.850 0.850 0.850 0.915
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3238 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3238 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 214 94 94 157
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Lane Group Flow (vph) 128 702 340 415 1223 202 298 255 426 564 490 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 29.0 48.0 48.0 62.0 81.0 81.0 35.0 35.0 62.0 30.0 30.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 17.6 44.0 44.0 56.0 82.4 82.4 27.0 27.0 83.0 24.0 24.0
Actuated g/C Ratio 0.10 0.25 0.25 0.32 0.47 0.47 0.15 0.15 0.47 0.14 0.14
v/c Ratio 0.72 0.79 0.61 0.73 0.73 0.25 0.56 0.89 0.31 1.20 0.85
Control Delay 97.7 69.0 26.1 55.6 36.4 11.3 72.7 102.9 11.8 169.4 63.8
Queue Delay 0.0 41.5 0.0 55.9 22.6 1.4 0.0 0.0 0.1 2.8 0.0
Total Delay 97.7 110.5 26.1 111.5 58.9 12.7 72.7 102.9 11.9 172.2 63.8
LOS F F C F E B E F B F E
Approach Delay 84.6 65.7 54.1 121.8
Approach LOS F E D F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 1:WBL and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.20
Intersection Signal Delay: 79.6 Intersection LOS: E
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Long Range (2040) Cumulative Conditions No Project-AM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 40 10 220 10 30 440
Future Vol, veh/h 40 10 220 10 30 440
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 43 11 239 11 33 478
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 789 245 0 0 250 0
          Stage 1 245 - - - - -
          Stage 2 544 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 359 794 - - 1316 -
          Stage 1 796 - - - - -
          Stage 2 582 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 347 794 - - 1316 -
Mov Cap-2 Maneuver 347 - - - - -
          Stage 1 769 - - - - -
          Stage 2 582 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15.7 0 0.5
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 391 1316 -
HCM Lane V/C Ratio - - 0.139 0.025 -
HCM Control Delay (s) - - 15.7 7.8 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.5 0.1 -
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Long Range (2040) Cumulative Conditions With Project-PM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1460 670 170 620 260 50
Future Volume (vph) 1460 670 170 620 260 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Satd. Flow (prot) 3539 1583 1770 3539 3386 0
Flt Permitted 0.950 0.960
Satd. Flow (perm) 3539 1583 1770 3539 3386 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 247 11
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 1537 705 179 653 327 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 109.0 34.0 32.0 141.0 34.0
Total Lost Time (s) 6.0 6.0 4.5 6.0 6.0
Act Effct Green (s) 112.8 141.6 22.9 140.2 22.8
Actuated g/C Ratio 0.64 0.81 0.13 0.80 0.13
v/c Ratio 0.67 0.53 0.77 0.23 0.73
Control Delay 24.2 4.0 94.9 4.7 79.8
Queue Delay 30.3 1.4 0.0 0.0 2.6
Total Delay 54.5 5.4 94.9 4.7 82.4
LOS D A F A F
Approach Delay 39.0 24.1 82.4
Approach LOS D C F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 39.6 Intersection LOS: D
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon
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Long Range (2040) Cumulative Conditions With Project-PM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 790 0 520 0 0 0 0 1040 450 240 580 0
Future Volume (vph) 790 0 520 0 0 0 0 1040 450 240 580 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.100
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 186 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 216 136
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 416 416 547 0 0 0 0 1095 474 253 611 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 51.0 51.0 51.0 41.0 41.0 21.0 62.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 33.3 33.3 33.3 35.2 35.2 57.0 55.5
Actuated g/C Ratio 0.33 0.33 0.33 0.35 0.35 0.57 0.55
v/c Ratio 0.75 0.75 0.82 0.88 0.74 0.72 0.31
Control Delay 38.4 38.4 28.7 42.4 30.1 35.3 14.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.4 38.4 28.7 42.4 30.1 35.3 14.1
LOS D D C D C D B
Approach Delay 34.6 38.7 20.3
Approach LOS C D C

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 100.5
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 33.0 Intersection LOS: C
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Long Range (2040) Cumulative Conditions With Project-PM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 220 950 380 280 490 130 440 660 710 390 120 130
Future Volume (vph) 220 950 380 280 490 130 440 660 710 390 120 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3263 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3263 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 212 118 94 125
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 229 990 396 292 510 135 458 688 740 406 260 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 31.0 70.0 70.0 42.0 81.0 81.0 37.0 37.0 42.0 26.0 26.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 24.4 64.0 64.0 36.0 75.6 75.6 31.0 31.0 67.0 20.0 20.0
Actuated g/C Ratio 0.14 0.37 0.37 0.21 0.43 0.43 0.18 0.18 0.38 0.11 0.11
v/c Ratio 0.93 0.77 0.56 0.80 0.33 0.18 0.75 2.08 0.66 1.04 0.54
Control Delay 115.1 53.6 22.6 74.3 26.4 4.1 77.2 530.0 25.6 127.6 41.9
Queue Delay 0.0 33.1 1.1 58.1 2.6 1.1 0.0 0.0 3.4 25.1 0.0
Total Delay 115.1 86.7 23.7 132.4 29.0 5.2 77.2 530.0 29.0 152.6 41.9
LOS F F C F C A E F C F D
Approach Delay 75.3 57.8 223.5 109.4
Approach LOS E E F F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 2.08
Intersection Signal Delay: 131.3 Intersection LOS: F
Intersection Capacity Utilization 107.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Long Range (2040) Cumulative Conditions No Project-PM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 2010 TWSC

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 30 10 440 10 40 300
Future Vol, veh/h 30 10 440 10 40 300
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 32 11 463 11 42 316
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 869 469 0 0 474 0
          Stage 1 469 - - - - -
          Stage 2 400 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 322 594 - - 1088 -
          Stage 1 630 - - - - -
          Stage 2 677 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 307 594 - - 1088 -
Mov Cap-2 Maneuver 307 - - - - -
          Stage 1 600 - - - - -
          Stage 2 677 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 16.7 0 1
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 349 1088 -
HCM Lane V/C Ratio - - 0.121 0.039 -
HCM Control Delay (s) - - 16.7 8.4 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.4 0.1 -
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Long Range (2040) Cumulative Conditions With Project-AM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 552 861 680 1315 489 40
Future Volume (vph) 552 861 680 1315 489 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Satd. Flow (prot) 3539 1583 1770 3539 3417 0
Flt Permitted 0.950 0.956
Satd. Flow (perm) 3539 1583 1770 3539 3417 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 48 5
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Shared Lane Traffic (%)
Lane Group Flow (vph) 613 957 756 1461 587 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 46.0 66.0 63.0 109.0 66.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 35.6 101.6 61.4 103.0 60.0
Actuated g/C Ratio 0.20 0.58 0.35 0.59 0.34
v/c Ratio 0.85 1.02 1.22 0.70 0.50
Control Delay 56.5 50.2 159.2 27.5 47.0
Queue Delay 52.1 30.9 0.0 1.9 1.0
Total Delay 108.6 81.1 159.2 29.5 48.0
LOS F F F C D
Approach Delay 91.9 73.7 48.0
Approach LOS F E D

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 5:WBL, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.22
Intersection Signal Delay: 76.8 Intersection LOS: E
Intersection Capacity Utilization 101.0% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon
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Long Range (2040) Cumulative Conditions With Project-AM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 330 0 405 0 0 0 0 849 174 200 688 0
Future Volume (vph) 330 0 405 0 0 0 0 849 174 200 688 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.136
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 253 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 167 69
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 187 188 460 0 0 0 0 965 198 227 782 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 45.0 45.0 45.0 45.0 45.0 23.0 68.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 25.1 25.1 25.1 33.1 33.1 54.6 53.1
Actuated g/C Ratio 0.28 0.28 0.28 0.37 0.37 0.60 0.59
v/c Ratio 0.40 0.40 0.82 0.75 0.32 0.56 0.38
Control Delay 30.1 30.1 32.7 30.8 16.9 18.5 11.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.1 30.1 32.7 30.8 16.9 18.5 11.6
LOS C C C C B B B
Approach Delay 31.5 28.5 13.1
Approach LOS C C B

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 90.4
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 24.2 Intersection LOS: C
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Long Range (2040) Cumulative Conditions With Project-AM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 660 329 404 1150 190 284 242 423 530 205 260
Future Volume (vph) 120 660 329 404 1150 190 284 242 423 530 205 260
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3242 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3242 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 221 94 94 154
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 128 702 350 430 1223 202 302 257 450 564 495 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 29.0 48.0 48.0 62.0 81.0 81.0 35.0 35.0 62.0 30.0 30.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 17.6 43.9 43.9 56.0 82.3 82.3 27.1 27.1 83.1 24.0 24.0
Actuated g/C Ratio 0.10 0.25 0.25 0.32 0.47 0.47 0.15 0.15 0.47 0.14 0.14
v/c Ratio 0.72 0.79 0.62 0.76 0.73 0.25 0.57 0.90 0.33 1.20 0.86
Control Delay 97.7 69.1 26.3 57.2 36.5 11.4 72.8 103.5 12.1 169.4 65.6
Queue Delay 0.0 42.1 0.0 55.4 24.4 1.4 0.0 0.0 0.2 2.8 0.0
Total Delay 97.7 111.2 26.3 112.6 60.9 12.8 72.8 103.5 12.3 172.2 65.6
LOS F F C F E B E F B F E
Approach Delay 84.6 67.7 53.6 122.4
Approach LOS F E D F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 1:WBL and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.20
Intersection Signal Delay: 80.1 Intersection LOS: F
Intersection Capacity Utilization 88.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Long Range (2040) Cumulative Conditions With Project-AM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 6th TWSC

Intersection
Int Delay, s/veh 2.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 41 44 220 13 117 440
Future Vol, veh/h 41 44 220 13 117 440
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 45 48 239 14 127 478
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 978 246 0 0 253 0
          Stage 1 246 - - - - -
          Stage 2 732 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 278 793 - - 1312 -
          Stage 1 795 - - - - -
          Stage 2 476 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 241 793 - - 1312 -
Mov Cap-2 Maneuver 241 - - - - -
          Stage 1 690 - - - - -
          Stage 2 476 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 17.6 0 1.7
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 377 1312 -
HCM Lane V/C Ratio - - 0.245 0.097 -
HCM Control Delay (s) - - 17.6 8 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.9 0.3 -
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Long Range (2040) Cumulative Conditions With Project-PM Synchro 10 Report
1: SR-14 SB Ramps & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1465 725 170 624 267 50
Future Volume (vph) 1465 725 170 624 267 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 185 0 0
Storage Lanes 1 1 2 0
Taper Length (ft) 25 25
Satd. Flow (prot) 3539 1583 1770 3539 3386 0
Flt Permitted 0.950 0.960
Satd. Flow (perm) 3539 1583 1770 3539 3386 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 247 11
Link Speed (mph) 50 50 50
Link Distance (ft) 286 1136 293
Travel Time (s) 3.9 15.5 4.0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 1542 763 179 657 334 0
Turn Type NA pm+ov Prot NA Prot
Protected Phases 6 4 5 2 4
Permitted Phases 6 2
Total Split (s) 109.0 34.0 32.0 141.0 34.0
Total Lost Time (s) 6.0 6.0 4.5 6.0 6.0
Act Effct Green (s) 113.0 142.2 22.3 139.8 23.2
Actuated g/C Ratio 0.65 0.81 0.13 0.80 0.13
v/c Ratio 0.67 0.57 0.80 0.23 0.73
Control Delay 23.8 4.4 98.2 4.8 79.8
Queue Delay 37.8 1.7 0.0 0.0 1.9
Total Delay 61.6 6.1 98.2 4.8 81.7
LOS E A F A F
Approach Delay 43.2 24.8 81.7
Approach LOS D C F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 4.3 (2%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 42.5 Intersection LOS: D
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: SR-14 SB Ramps & Soledad Canyon
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Long Range (2040) Cumulative Conditions With Project-PM Synchro 10 Report
2: Sand Canyon & SR-14 NB Ramps Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 790 0 563 0 0 0 0 1114 459 240 602 0
Future Volume (vph) 790 0 563 0 0 0 0 1114 459 240 602 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 65 300 0
Storage Lanes 1 1 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1681 1681 1583 0 0 0 0 3539 1583 1770 3539 0
Flt Permitted 0.950 0.950 0.100
Satd. Flow (perm) 1681 1681 1583 0 0 0 0 3539 1583 186 3539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 203 130
Link Speed (mph) 50 50 50 50
Link Distance (ft) 476 387 434 850
Travel Time (s) 6.5 5.3 5.9 11.6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 416 416 593 0 0 0 0 1173 483 253 634 0
Turn Type Split NA Perm NA Perm pm+pt NA
Protected Phases 4 4 6 5 2
Permitted Phases 4 6 2
Total Split (s) 51.0 51.0 51.0 41.0 41.0 21.0 62.0
Total Lost Time (s) 5.4 5.4 5.4 6.2 6.2 4.7 6.2
Act Effct Green (s) 35.8 35.8 35.8 35.2 35.2 57.0 55.5
Actuated g/C Ratio 0.35 0.35 0.35 0.34 0.34 0.55 0.54
v/c Ratio 0.71 0.71 0.87 0.97 0.77 0.74 0.33
Control Delay 36.1 36.1 34.4 55.1 33.4 37.7 15.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.1 36.1 34.4 55.1 33.4 37.7 15.3
LOS D D C E C D B
Approach Delay 35.4 48.8 21.7
Approach LOS D D C

Intersection Summary
Area Type: Other
Cycle Length: 113
Actuated Cycle Length: 103
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 37.9 Intersection LOS: D
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: Sand Canyon & SR-14 NB Ramps
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Long Range (2040) Cumulative Conditions With Project-PM Synchro 10 Report
3: Sand Canyon & Soledad Canyon Lanes, Volumes, Timings

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 220 950 387 291 490 130 449 665 770 390 124 130
Future Volume (vph) 220 950 387 291 490 130 449 665 770 390 124 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 170 190 0 138 150 200 160 190
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3267 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 2787 3433 3267 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 216 118 94 125
Link Speed (mph) 50 50 50 50
Link Distance (ft) 555 286 850 957
Travel Time (s) 7.6 3.9 11.6 13.1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 229 990 403 303 510 135 468 693 802 406 264 0
Turn Type Prot NA Perm Prot NA Perm Split NA pm+ov Split NA
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 2 6 8
Total Split (s) 31.0 70.0 70.0 42.0 81.0 81.0 37.0 37.0 42.0 26.0 26.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 24.4 64.0 64.0 36.0 75.6 75.6 31.0 31.0 67.0 20.0 20.0
Actuated g/C Ratio 0.14 0.37 0.37 0.21 0.43 0.43 0.18 0.18 0.38 0.11 0.11
v/c Ratio 0.93 0.77 0.56 0.83 0.33 0.18 0.77 2.10 0.71 1.04 0.55
Control Delay 115.1 53.6 22.8 78.4 27.6 6.1 78.1 536.5 27.5 127.6 42.6
Queue Delay 0.0 33.1 1.1 56.0 2.2 1.0 0.0 0.0 10.6 25.1 0.0
Total Delay 115.1 86.7 23.9 134.4 29.8 7.1 78.1 536.5 38.1 152.6 42.6
LOS F F C F C A E F D F D
Approach Delay 75.1 60.0 223.6 109.3
Approach LOS E E F F

Intersection Summary
Area Type: Other
Cycle Length: 175
Actuated Cycle Length: 175
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow, Master Intersection
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 2.10
Intersection Signal Delay: 132.8 Intersection LOS: F
Intersection Capacity Utilization 108.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     3: Sand Canyon & Soledad Canyon
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Long Range (2040) Cumulative Conditions With Project-PM Synchro 10 Report
5: Sand Canyon & Robinson Ranch HCM 6th TWSC

Intersection
Int Delay, s/veh 3.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 33 97 440 12 109 300
Future Vol, veh/h 33 97 440 12 109 300
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 35 102 463 13 115 316
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1016 470 0 0 476 0
          Stage 1 470 - - - - -
          Stage 2 546 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 264 594 - - 1086 -
          Stage 1 629 - - - - -
          Stage 2 580 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 230 594 - - 1086 -
Mov Cap-2 Maneuver 230 - - - - -
          Stage 1 548 - - - - -
          Stage 2 580 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 17.5 0 2.3
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 424 1086 -
HCM Lane V/C Ratio - - 0.323 0.106 -
HCM Control Delay (s) - - 17.5 8.7 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 1.4 0.4 -
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LEVEL OF SERVICE
Site: Sand Canyon & Lost Canyon-2023np_AM

Opening Year (2023) No Project - AM Peak Hour
Roundabout

Sand Canyon

Lo
st

 C
an

yo
n

Sand Canyon

Lost C
anyon

N

90

90
90

90

South East North West Intersection
LOS A A A B A

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Processed: Monday, August 26, 2019 12:04:35 PM Copyright © 2000-2013 Akcelik and Associates Pty Ltd
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INTERSECTION SUMMARY
Site: Sand Canyon & Lost Canyon-2023np_AM

Opening Year (2023) No Project - AM Peak Hour
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Demand Flows (Total) 1368 veh/h 1642 pers/h
Percent Heavy Vehicles (Demand) 2.0 %
Degree of Saturation 0.494
Practical Spare Capacity 72.0 %
Effective Intersection Capacity 2769 veh/h

Control Delay (Total) 2.18 veh-h/h 2.61 pers-h/h
Control Delay (Average) 5.7 sec 5.7 sec
Control Delay (Worst Lane) 10.2 sec
Control Delay (Worst Movement) 12.4 sec 12.4 sec
Geometric Delay (Average) 4.2 sec
Stop-Line Delay (Average) 1.5 sec
Idling Time (Average) 0.0 sec
Intersection Level of Service (LOS) LOS A

95% Back of Queue - Vehicles (Worst Lane) 3.9 veh
95% Back of Queue - Distance (Worst Lane) 98.5 ft
Queue Storage Ratio (Worst Lane) 0.30
Total Effective Stops 700 veh/h 841 pers/h
Effective Stop Rate 0.51 per veh 0.51 per pers
Proportion Queued 0.44 0.44
Performance Index 37.1 37.1

Travel Distance (Total) 288.1 veh-mi/h 345.7 pers-mi/h
Travel Distance (Average) 1111 ft 1111 ft
Travel Time (Total) 12.2 veh-h/h 14.6 pers-h/h
Travel Time (Average) 32.0 sec 32.0 sec
Travel Speed 23.7 mph 23.7 mph

Cost (Total) 195.10 $/h 195.10 $/h
Fuel Consumption (Total) 7.1 gal/h
Carbon Dioxide (Total) 63.8 kg/h
Hydrocarbons (Total) 0.030 kg/h
Carbon Monoxide (Total) 0.220 kg/h
NOx (Total) 0.089 kg/h

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 656,842 veh/y 788,210 pers/y
Delay 1,045 veh-h/y 1,254 pers-h/y
Effective Stops 336,234 veh/y 403,480 pers/y
Travel Distance 138,268 veh-mi/y 165,922 pers-mi/y
Travel Time 5,837 veh-h/y 7,005 pers-h/y

Cost 93,649 $/y 93,649 $/y
Fuel Consumption 3,432 gal/y
Carbon Dioxide 30,601 kg/y
Hydrocarbons 15 kg/y
Carbon Monoxide 106 kg/y
NOx 43 kg/y

Processed: Monday, August 26, 2019 12:04:35 PM Copyright © 2000-2013 Akcelik and Associates Pty Ltd
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MOVEMENT SUMMARY
Site: Sand Canyon & Lost Canyon-2023np_AM

Opening Year (2023) No Project - AM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Sand Canyon
3 L2 45 2.0 0.418 11.0 LOS B 2.6 65.0 0.60 1.16 23.9
8 T1 308 2.0 0.418 4.6 LOS A 2.6 65.0 0.60 1.16 23.9
18 R2 2 2.0 0.418 6.0 LOS A 2.6 65.0 0.60 1.16 23.9
Approach 356 2.0 0.418 5.4 LOS A 2.6 65.0 0.60 0.58 23.9

East: Lost Canyon
1 L2 2 2.0 0.044 12.4 LOS B 0.2 5.4 0.63 1.26 22.3
6 T1 7 2.0 0.044 6.1 LOS A 0.2 5.4 0.63 1.26 22.3
16 R2 19 2.0 0.044 7.5 LOS A 0.2 5.4 0.63 1.26 22.3
Approach 28 2.0 0.044 7.5 LOS A 0.2 5.4 0.63 0.63 22.3

North: Sand Canyon
7 L2 20 2.0 0.494 8.9 LOS A 3.9 98.5 0.28 0.72 26.0
4 T1 285 2.0 0.494 2.5 LOS A 3.9 98.5 0.28 0.72 26.0
14 R2 339 2.0 0.494 3.9 LOS A 3.9 98.5 0.28 0.72 26.0
Approach 644 2.0 0.494 3.5 LOS A 3.9 98.5 0.28 0.36 26.0

West: Lost Canyon
5 L2 300 2.0 0.386 10.8 LOS B 2.2 56.1 0.55 1.44 17.3
2 T1 3 2.0 0.386 4.5 LOS A 2.2 56.1 0.55 1.44 17.3
12 R2 37 2.0 0.386 5.8 LOS A 2.2 56.1 0.55 1.44 17.3
Approach 340 2.0 0.386 10.2 LOS B 2.2 56.1 0.55 0.72 17.3

All Vehicles 1368 2.0 0.494 5.7 LOS A 3.9 98.5 0.44 0.51 23.7

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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DELAY (AVERAGE)
Average control delay per vehicle, or average pedestrian delay (seconds)

Site: Sand Canyon & Lost Canyon-2023np_AM
Opening Year (2023) No Project - AM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
Delay (Average) 5.4 7.5 3.5 10.2 5.7

LOS A A A B A

Sand Canyon
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st
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an
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Sand Canyon

Lost C
anyon

16

11.0
4.6

6.0

7.5

6.1

12.4

3.9
2.5

8.9

10.8

4.5

5.8

Colour code based on Level of Service

LOS A LOS B LOS C LOS D LOS E LOS F Continuous
Level of Service Method: Delay & v/c (HCM 2010)
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Roundabout Level of Service Method: Same as Signalised Intersections
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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LEVEL OF SERVICE
Site: Sand Canyon & Lost Canyon-2023np_PM

Opening Year (2023) No Project - PM Peak Hour
Roundabout

Sand Canyon
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90
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90

South East North West Intersection
LOS A A A B A

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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INTERSECTION SUMMARY
Site: Sand Canyon & Lost Canyon-2023np_PM

Opening Year (2023) No Project - PM Peak Hour
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Demand Flows (Total) 931 veh/h 1117 pers/h
Percent Heavy Vehicles (Demand) 2.0 %
Degree of Saturation 0.376
Practical Spare Capacity 125.8 %
Effective Intersection Capacity 2472 veh/h

Control Delay (Total) 0.77 veh-h/h 0.93 pers-h/h
Control Delay (Average) 3.0 sec 3.0 sec
Control Delay (Worst Lane) 10.2 sec
Control Delay (Worst Movement) 11.2 sec 11.2 sec
Geometric Delay (Average) 2.7 sec
Stop-Line Delay (Average) 0.3 sec
Idling Time (Average) 0.0 sec
Intersection Level of Service (LOS) LOS A

95% Back of Queue - Vehicles (Worst Lane) 2.3 veh
95% Back of Queue - Distance (Worst Lane) 58.7 ft
Queue Storage Ratio (Worst Lane) 0.09
Total Effective Stops 286 veh/h 343 pers/h
Effective Stop Rate 0.31 per veh 0.31 per pers
Proportion Queued 0.17 0.17
Performance Index 19.3 19.3

Travel Distance (Total) 213.0 veh-mi/h 255.6 pers-mi/h
Travel Distance (Average) 1209 ft 1209 ft
Travel Time (Total) 8.1 veh-h/h 9.7 pers-h/h
Travel Time (Average) 31.2 sec 31.2 sec
Travel Speed 26.4 mph 26.4 mph

Cost (Total) 130.50 $/h 130.50 $/h
Fuel Consumption (Total) 4.9 gal/h
Carbon Dioxide (Total) 43.9 kg/h
Hydrocarbons (Total) 0.020 kg/h
Carbon Monoxide (Total) 0.152 kg/h
NOx (Total) 0.061 kg/h

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 446,653 veh/y 535,983 pers/y
Delay 372 veh-h/y 446 pers-h/y
Effective Stops 137,155 veh/y 164,586 pers/y
Travel Distance 102,235 veh-mi/y 122,682 pers-mi/y
Travel Time 3,870 veh-h/y 4,644 pers-h/y

Cost 62,639 $/y 62,639 $/y
Fuel Consumption 2,365 gal/y
Carbon Dioxide 21,091 kg/y
Hydrocarbons 10 kg/y
Carbon Monoxide 73 kg/y
NOx 29 kg/y
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MOVEMENT SUMMARY
Site: Sand Canyon & Lost Canyon-2023np_PM

Opening Year (2023) No Project - PM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Sand Canyon
3 L2 2 2.0 0.376 8.9 LOS A 2.3 58.7 0.24 0.58 26.2
8 T1 459 2.0 0.376 2.5 LOS A 2.3 58.7 0.24 0.58 26.2
18 R2 14 2.0 0.376 3.9 LOS A 2.3 58.7 0.24 0.58 26.2
Approach 475 2.0 0.376 2.6 LOS A 2.3 58.7 0.24 0.29 26.2

East: Lost Canyon
1 L2 1 2.0 0.028 11.2 LOS B 0.1 3.2 0.53 1.10 22.9
6 T1 2 2.0 0.028 4.8 LOS A 0.1 3.2 0.53 1.10 22.9
16 R2 18 2.0 0.028 6.2 LOS A 0.1 3.2 0.53 1.10 22.9
Approach 21 2.0 0.028 6.3 LOS A 0.1 3.2 0.53 0.55 22.9

North: Sand Canyon
7 L2 26 2.0 0.260 8.5 LOS A 1.5 37.1 0.05 0.57 27.4
4 T1 359 2.0 0.260 2.2 LOS A 1.5 37.1 0.05 0.57 27.4
14 R2 14 2.0 0.260 3.5 LOS A 1.5 37.1 0.05 0.57 27.4
Approach 399 2.0 0.260 2.6 LOS A 1.5 37.1 0.05 0.28 27.4

West: Lost Canyon
5 L2 34 2.0 0.042 10.5 LOS B 0.2 4.6 0.45 1.30 17.5
2 T1 1 2.0 0.042 4.2 LOS A 0.2 4.6 0.45 1.30 17.5
12 R2 1 2.0 0.042 5.6 LOS A 0.2 4.6 0.45 1.30 17.5
Approach 36 2.0 0.042 10.2 LOS B 0.2 4.6 0.45 0.65 17.5

All Vehicles 931 2.0 0.376 3.0 LOS A 2.3 58.7 0.17 0.31 26.4

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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DELAY (AVERAGE)
Average control delay per vehicle, or average pedestrian delay (seconds)

Site: Sand Canyon & Lost Canyon-2023np_PM
Opening Year (2023) No Project - PM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
Delay (Average) 2.6 6.3 2.6 10.2 3.0
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Colour code based on Level of Service

LOS A LOS B LOS C LOS D LOS E LOS F Continuous
Level of Service Method: Delay & v/c (HCM 2010)
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Roundabout Level of Service Method: Same as Signalised Intersections
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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LEVEL OF SERVICE
Site: Sand Canyon & Lost Canyon-2023wp_AM

Opening Year (2023) With Project - AM Peak Hour
Roundabout
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South East North West Intersection
LOS A A A B A

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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INTERSECTION SUMMARY
Site: Sand Canyon & Lost Canyon-2023wp_AM

Opening Year (2023) With Project - AM Peak Hour
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Demand Flows (Total) 1555 veh/h 1866 pers/h
Percent Heavy Vehicles (Demand) 2.0 %
Degree of Saturation 0.575
Practical Spare Capacity 47.9 %
Effective Intersection Capacity 2706 veh/h

Control Delay (Total) 2.53 veh-h/h 3.04 pers-h/h
Control Delay (Average) 5.9 sec 5.9 sec
Control Delay (Worst Lane) 11.0 sec
Control Delay (Worst Movement) 13.2 sec 13.2 sec
Geometric Delay (Average) 4.0 sec
Stop-Line Delay (Average) 1.8 sec
Idling Time (Average) 0.1 sec
Intersection Level of Service (LOS) LOS A

95% Back of Queue - Vehicles (Worst Lane) 5.2 veh
95% Back of Queue - Distance (Worst Lane) 132.6 ft
Queue Storage Ratio (Worst Lane) 0.34
Total Effective Stops 836 veh/h 1003 pers/h
Effective Stop Rate 0.54 per veh 0.54 per pers
Proportion Queued 0.50 0.50
Performance Index 46.2 46.2

Travel Distance (Total) 331.8 veh-mi/h 398.2 pers-mi/h
Travel Distance (Average) 1127 ft 1127 ft
Travel Time (Total) 14.1 veh-h/h 16.9 pers-h/h
Travel Time (Average) 32.6 sec 32.6 sec
Travel Speed 23.6 mph 23.6 mph

Cost (Total) 225.61 $/h 225.61 $/h
Fuel Consumption (Total) 8.2 gal/h
Carbon Dioxide (Total) 73.6 kg/h
Hydrocarbons (Total) 0.035 kg/h
Carbon Monoxide (Total) 0.255 kg/h
NOx (Total) 0.102 kg/h

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 746,274 veh/y 895,528 pers/y
Delay 1,214 veh-h/y 1,457 pers-h/y
Effective Stops 401,283 veh/y 481,540 pers/y
Travel Distance 159,273 veh-mi/y 191,128 pers-mi/y
Travel Time 6,756 veh-h/y 8,107 pers-h/y

Cost 108,294 $/y 108,294 $/y
Fuel Consumption 3,960 gal/y
Carbon Dioxide 35,308 kg/y
Hydrocarbons 17 kg/y
Carbon Monoxide 122 kg/y
NOx 49 kg/y
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MOVEMENT SUMMARY
Site: Sand Canyon & Lost Canyon-2023wp_AM

Opening Year (2023) With Project - AM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Sand Canyon
3 L2 49 2.0 0.506 11.4 LOS B 3.5 90.0 0.66 1.26 23.7
8 T1 380 2.0 0.506 5.1 LOS A 3.5 90.0 0.66 1.26 23.7
18 R2 2 2.0 0.506 6.4 LOS A 3.5 90.0 0.66 1.26 23.7
Approach 432 2.0 0.506 5.8 LOS A 3.5 90.0 0.66 0.63 23.7

East: Lost Canyon
1 L2 2 2.0 0.048 13.2 LOS B 0.2 6.2 0.67 1.33 21.8
6 T1 7 2.0 0.048 6.8 LOS A 0.2 6.2 0.67 1.33 21.8
16 R2 19 2.0 0.048 8.2 LOS A 0.2 6.2 0.67 1.33 21.8
Approach 28 2.0 0.048 8.2 LOS A 0.2 6.2 0.67 0.67 21.8

North: Sand Canyon
7 L2 20 2.0 0.575 9.0 LOS A 5.2 132.6 0.34 0.73 25.8
4 T1 391 2.0 0.575 2.6 LOS A 5.2 132.6 0.34 0.73 25.8
14 R2 339 2.0 0.575 4.0 LOS A 5.2 132.6 0.34 0.73 25.8
Approach 749 2.0 0.575 3.4 LOS A 5.2 132.6 0.34 0.36 25.8

West: Lost Canyon
5 L2 300 2.0 0.431 11.7 LOS B 2.6 65.2 0.65 1.58 16.8
2 T1 3 2.0 0.431 5.4 LOS A 2.6 65.2 0.65 1.58 16.8
12 R2 42 2.0 0.431 6.7 LOS A 2.6 65.2 0.65 1.58 16.8
Approach 345 2.0 0.431 11.0 LOS B 2.6 65.2 0.65 0.79 16.8

All Vehicles 1555 2.0 0.575 5.9 LOS A 5.2 132.6 0.50 0.54 23.6

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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DELAY (AVERAGE)
Average control delay per vehicle, or average pedestrian delay (seconds)

Site: Sand Canyon & Lost Canyon-2023wp_AM
Opening Year (2023) With Project - AM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
Delay (Average) 5.8 8.2 3.4 11.0 5.9
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Colour code based on Level of Service

LOS A LOS B LOS C LOS D LOS E LOS F Continuous
Level of Service Method: Delay & v/c (HCM 2010)
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Roundabout Level of Service Method: Same as Signalised Intersections
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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LEVEL OF SERVICE
Site: Sand Canyon & Lost Canyon-2023wp_PM

Opening Year (2023) With Project - PM Peak Hour
Roundabout
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Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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INTERSECTION SUMMARY
Site: Sand Canyon & Lost Canyon-2023wp_PM

Opening Year (2023) With Project - PM Peak Hour
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Demand Flows (Total) 1169 veh/h 1403 pers/h
Percent Heavy Vehicles (Demand) 2.0 %
Degree of Saturation 0.461
Practical Spare Capacity 84.4 %
Effective Intersection Capacity 2538 veh/h

Control Delay (Total) 0.97 veh-h/h 1.17 pers-h/h
Control Delay (Average) 3.0 sec 3.0 sec
Control Delay (Worst Lane) 10.3 sec
Control Delay (Worst Movement) 12.0 sec 12.0 sec
Geometric Delay (Average) 2.6 sec
Stop-Line Delay (Average) 0.4 sec
Idling Time (Average) 0.0 sec
Intersection Level of Service (LOS) LOS A

95% Back of Queue - Vehicles (Worst Lane) 3.2 veh
95% Back of Queue - Distance (Worst Lane) 81.8 ft
Queue Storage Ratio (Worst Lane) 0.12
Total Effective Stops 360 veh/h 432 pers/h
Effective Stop Rate 0.31 per veh 0.31 per pers
Proportion Queued 0.20 0.20
Performance Index 25.6 25.6

Travel Distance (Total) 268.5 veh-mi/h 322.2 pers-mi/h
Travel Distance (Average) 1212 ft 1212 ft
Travel Time (Total) 10.2 veh-h/h 12.2 pers-h/h
Travel Time (Average) 31.4 sec 31.4 sec
Travel Speed 26.3 mph 26.3 mph

Cost (Total) 165.13 $/h 165.13 $/h
Fuel Consumption (Total) 6.2 gal/h
Carbon Dioxide (Total) 55.5 kg/h
Hydrocarbons (Total) 0.025 kg/h
Carbon Monoxide (Total) 0.192 kg/h
NOx (Total) 0.077 kg/h

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 561,347 veh/y 673,617 pers/y
Delay 467 veh-h/y 561 pers-h/y
Effective Stops 172,794 veh/y 207,353 pers/y
Travel Distance 128,881 veh-mi/y 154,657 pers-mi/y
Travel Time 4,899 veh-h/y 5,879 pers-h/y

Cost 79,261 $/y 79,261 $/y
Fuel Consumption 2,988 gal/y
Carbon Dioxide 26,647 kg/y
Hydrocarbons 12 kg/y
Carbon Monoxide 92 kg/y
NOx 37 kg/y
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MOVEMENT SUMMARY
Site: Sand Canyon & Lost Canyon-2023wp_PM

Opening Year (2023) With Project - PM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Sand Canyon
3 L2 8 2.0 0.461 8.9 LOS A 3.2 81.8 0.27 0.60 26.0
8 T1 568 2.0 0.461 2.6 LOS A 3.2 81.8 0.27 0.60 26.0
18 R2 14 2.0 0.461 3.9 LOS A 3.2 81.8 0.27 0.60 26.0
Approach 591 2.0 0.461 2.7 LOS A 3.2 81.8 0.27 0.30 26.0

East: Lost Canyon
1 L2 1 2.0 0.031 12.0 LOS B 0.1 3.7 0.59 1.19 22.5
6 T1 2 2.0 0.031 5.7 LOS A 0.1 3.7 0.59 1.19 22.5
16 R2 18 2.0 0.031 7.1 LOS A 0.1 3.7 0.59 1.19 22.5
Approach 21 2.0 0.031 7.2 LOS A 0.1 3.7 0.59 0.59 22.5

North: Sand Canyon
7 L2 26 2.0 0.346 8.5 LOS A 2.1 52.2 0.08 0.55 27.3
4 T1 476 2.0 0.346 2.2 LOS A 2.1 52.2 0.08 0.55 27.3
14 R2 14 2.0 0.346 3.6 LOS A 2.1 52.2 0.08 0.55 27.3
Approach 516 2.0 0.346 2.6 LOS A 2.1 52.2 0.08 0.27 27.3

West: Lost Canyon
5 L2 34 2.0 0.055 11.3 LOS B 0.2 6.2 0.52 1.36 17.2
2 T1 1 2.0 0.055 5.0 LOS A 0.2 6.2 0.52 1.36 17.2
12 R2 7 2.0 0.055 6.4 LOS A 0.2 6.2 0.52 1.36 17.2
Approach 42 2.0 0.055 10.3 LOS B 0.2 6.2 0.52 0.68 17.2

All Vehicles 1169 2.0 0.461 3.0 LOS A 3.2 81.8 0.20 0.31 26.3

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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DELAY (AVERAGE)
Average control delay per vehicle, or average pedestrian delay (seconds)

Site: Sand Canyon & Lost Canyon-2023wp_PM
Opening Year (2023) With Project - PM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
Delay (Average) 2.7 7.2 2.6 10.3 3.0
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Colour code based on Level of Service

LOS A LOS B LOS C LOS D LOS E LOS F Continuous
Level of Service Method: Delay & v/c (HCM 2010)
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Roundabout Level of Service Method: Same as Signalised Intersections
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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LEVEL OF SERVICE
Site: Sand Canyon & Lost Canyon-2028np_AM

Interim Year (2028) No Project - AM Peak Hour
Roundabout
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Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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INTERSECTION SUMMARY
Site: Sand Canyon & Lost Canyon-2028np_AM

Interim Year (2028) No Project - AM Peak Hour
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Demand Flows (Total) 2000 veh/h 2400 pers/h
Percent Heavy Vehicles (Demand) 2.0 %
Degree of Saturation 0.789
Practical Spare Capacity 7.7 %
Effective Intersection Capacity 2534 veh/h

Control Delay (Total) 5.36 veh-h/h 6.44 pers-h/h
Control Delay (Average) 9.7 sec 9.7 sec
Control Delay (Worst Lane) 12.0 sec
Control Delay (Worst Movement) 16.7 sec 16.7 sec
Geometric Delay (Average) 4.4 sec
Stop-Line Delay (Average) 5.3 sec
Idling Time (Average) 0.7 sec
Intersection Level of Service (LOS) LOS A

95% Back of Queue - Vehicles (Worst Lane) 11.1 veh
95% Back of Queue - Distance (Worst Lane) 282.7 ft
Queue Storage Ratio (Worst Lane) 0.72
Total Effective Stops 1692 veh/h 2030 pers/h
Effective Stop Rate 0.85 per veh 0.85 per pers
Proportion Queued 0.84 0.84
Performance Index 92.5 92.5

Travel Distance (Total) 416.0 veh-mi/h 499.2 pers-mi/h
Travel Distance (Average) 1098 ft 1098 ft
Travel Time (Total) 19.6 veh-h/h 23.5 pers-h/h
Travel Time (Average) 35.2 sec 35.2 sec
Travel Speed 21.3 mph 21.3 mph

Cost (Total) 311.19 $/h 311.19 $/h
Fuel Consumption (Total) 11.0 gal/h
Carbon Dioxide (Total) 98.5 kg/h
Hydrocarbons (Total) 0.049 kg/h
Carbon Monoxide (Total) 0.341 kg/h
NOx (Total) 0.135 kg/h

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 960,000 veh/y 1,152,000 pers/y
Delay 2,575 veh-h/y 3,090 pers-h/y
Effective Stops 812,085 veh/y 974,502 pers/y
Travel Distance 199,696 veh-mi/y 239,635 pers-mi/y
Travel Time 9,388 veh-h/y 11,265 pers-h/y

Cost 149,370 $/y 149,370 $/y
Fuel Consumption 5,301 gal/y
Carbon Dioxide 47,273 kg/y
Hydrocarbons 24 kg/y
Carbon Monoxide 164 kg/y
NOx 65 kg/y
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MOVEMENT SUMMARY
Site: Sand Canyon & Lost Canyon-2028np_AM

Interim Year (2028) No Project - AM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Sand Canyon
3 L2 147 2.0 0.756 16.7 LOS B 9.1 231.0 0.92 2.10 20.7
8 T1 432 2.0 0.756 10.4 LOS B 9.1 231.0 0.92 2.10 20.7
18 R2 11 2.0 0.756 11.8 LOS B 9.1 231.0 0.92 2.10 20.7
Approach 589 2.0 0.756 12.0 LOS B 9.1 231.0 0.92 1.05 20.7

East: Lost Canyon
1 L2 11 2.0 0.149 16.6 LOS B 0.9 22.1 0.83 1.71 19.4
6 T1 21 2.0 0.149 10.3 LOS B 0.9 22.1 0.83 1.71 19.4
16 R2 32 2.0 0.149 11.6 LOS B 0.9 22.1 0.83 1.71 19.4
Approach 63 2.0 0.149 12.0 LOS B 0.9 22.1 0.83 0.86 19.4

North: Sand Canyon
7 L2 21 2.0 0.789 12.2 LOS B 11.1 282.7 0.83 1.40 23.7
4 T1 305 2.0 0.789 5.8 LOS A 11.1 282.7 0.83 1.40 23.7
14 R2 516 2.0 0.789 7.2 LOS A 11.1 282.7 0.83 1.40 23.7
Approach 842 2.0 0.789 6.8 LOS A 11.1 282.7 0.83 0.70 23.7

West: Lost Canyon
5 L2 379 2.0 0.606 12.6 LOS B 5.4 135.9 0.76 1.70 16.4
2 T1 11 2.0 0.606 6.3 LOS A 5.4 135.9 0.76 1.70 16.4
12 R2 116 2.0 0.606 7.6 LOS A 5.4 135.9 0.76 1.70 16.4
Approach 505 2.0 0.606 11.3 LOS B 5.4 135.9 0.76 0.85 16.4

All Vehicles 2000 2.0 0.789 9.7 LOS A 11.1 282.7 0.84 0.85 21.3

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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DELAY (AVERAGE)
Average control delay per vehicle, or average pedestrian delay (seconds)

Site: Sand Canyon & Lost Canyon-2028np_AM
Interim Year (2028) No Project - AM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
Delay (Average) 12.0 12.0 6.8 11.3 9.7
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Colour code based on Level of Service

LOS A LOS B LOS C LOS D LOS E LOS F Continuous
Level of Service Method: Delay & v/c (HCM 2010)
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Roundabout Level of Service Method: Same as Signalised Intersections
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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LEVEL OF SERVICE
Site: Sand Canyon & Lost Canyon-2028np_PM

Interim Year (2028)  No Project - PM Peak Hour
Roundabout

Sand Canyon
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South East North West Intersection
LOS A A A B A

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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INTERSECTION SUMMARY
Site: Sand Canyon & Lost Canyon-2028np_PM

Interim Year (2028)  No Project - PM Peak Hour
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Demand Flows (Total) 1526 veh/h 1832 pers/h
Percent Heavy Vehicles (Demand) 2.0 %
Degree of Saturation 0.618
Practical Spare Capacity 37.6 %
Effective Intersection Capacity 2472 veh/h

Control Delay (Total) 2.45 veh-h/h 2.94 pers-h/h
Control Delay (Average) 5.8 sec 5.8 sec
Control Delay (Worst Lane) 10.2 sec
Control Delay (Worst Movement) 13.8 sec 13.8 sec
Geometric Delay (Average) 3.6 sec
Stop-Line Delay (Average) 2.2 sec
Idling Time (Average) 0.2 sec
Intersection Level of Service (LOS) LOS A

95% Back of Queue - Vehicles (Worst Lane) 5.4 veh
95% Back of Queue - Distance (Worst Lane) 136.9 ft
Queue Storage Ratio (Worst Lane) 0.29
Total Effective Stops 862 veh/h 1035 pers/h
Effective Stop Rate 0.57 per veh 0.57 per pers
Proportion Queued 0.54 0.54
Performance Index 45.8 45.8

Travel Distance (Total) 321.6 veh-mi/h 385.9 pers-mi/h
Travel Distance (Average) 1112 ft 1112 ft
Travel Time (Total) 13.6 veh-h/h 16.4 pers-h/h
Travel Time (Average) 32.1 sec 32.1 sec
Travel Speed 23.6 mph 23.6 mph

Cost (Total) 218.73 $/h 218.73 $/h
Fuel Consumption (Total) 8.0 gal/h
Carbon Dioxide (Total) 71.4 kg/h
Hydrocarbons (Total) 0.034 kg/h
Carbon Monoxide (Total) 0.247 kg/h
NOx (Total) 0.100 kg/h

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 732,632 veh/y 879,158 pers/y
Delay 1,175 veh-h/y 1,410 pers-h/y
Effective Stops 413,947 veh/y 496,737 pers/y
Travel Distance 154,354 veh-mi/y 185,224 pers-mi/y
Travel Time 6,541 veh-h/y 7,850 pers-h/y

Cost 104,989 $/y 104,989 $/y
Fuel Consumption 3,843 gal/y
Carbon Dioxide 34,273 kg/y
Hydrocarbons 16 kg/y
Carbon Monoxide 119 kg/y
NOx 48 kg/y
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MOVEMENT SUMMARY
Site: Sand Canyon & Lost Canyon-2028np_PM

Interim Year (2028)  No Project - PM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Sand Canyon
3 L2 42 2.0 0.618 11.4 LOS B 5.4 136.9 0.68 1.27 23.7
8 T1 526 2.0 0.618 5.1 LOS A 5.4 136.9 0.68 1.27 23.7
18 R2 21 2.0 0.618 6.4 LOS A 5.4 136.9 0.68 1.27 23.7
Approach 589 2.0 0.618 5.6 LOS A 5.4 136.9 0.68 0.64 23.7

East: Lost Canyon
1 L2 11 2.0 0.115 13.8 LOS B 0.6 15.9 0.73 1.52 21.1
6 T1 21 2.0 0.115 7.5 LOS A 0.6 15.9 0.73 1.52 21.1
16 R2 32 2.0 0.115 8.9 LOS A 0.6 15.9 0.73 1.52 21.1
Approach 63 2.0 0.115 9.2 LOS A 0.6 15.9 0.73 0.76 21.1

North: Sand Canyon
7 L2 32 2.0 0.465 9.0 LOS A 3.3 84.6 0.31 0.72 26.0
4 T1 421 2.0 0.465 2.7 LOS A 3.3 84.6 0.31 0.72 26.0
14 R2 126 2.0 0.465 4.0 LOS A 3.3 84.6 0.31 0.72 26.0
Approach 579 2.0 0.465 3.3 LOS A 3.3 84.6 0.31 0.36 26.0

West: Lost Canyon
5 L2 200 2.0 0.382 11.9 LOS B 2.2 55.2 0.65 1.57 17.0
2 T1 21 2.0 0.382 5.6 LOS A 2.2 55.2 0.65 1.57 17.0
12 R2 74 2.0 0.382 7.0 LOS A 2.2 55.2 0.65 1.57 17.0
Approach 295 2.0 0.382 10.2 LOS B 2.2 55.2 0.65 0.78 17.0

All Vehicles 1526 2.0 0.618 5.8 LOS A 5.4 136.9 0.54 0.57 23.6

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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DELAY (AVERAGE)
Average control delay per vehicle, or average pedestrian delay (seconds)

Site: Sand Canyon & Lost Canyon-2028np_PM
Interim Year (2028)  No Project - PM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
Delay (Average) 5.6 9.2 3.3 10.2 5.8
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Colour code based on Level of Service

LOS A LOS B LOS C LOS D LOS E LOS F Continuous
Level of Service Method: Delay & v/c (HCM 2010)
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Roundabout Level of Service Method: Same as Signalised Intersections
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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LEVEL OF SERVICE
Site: Sand Canyon & Lost Canyon-2028wp_AM

Interim Year (2028) With Project - AM Peak Hour
Roundabout
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Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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INTERSECTION SUMMARY
Site: Sand Canyon & Lost Canyon-2028wp_AM

Interim Year (2028) With Project - AM Peak Hour
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Demand Flows (Total) 2186 veh/h 2624 pers/h
Percent Heavy Vehicles (Demand) 2.0 %
Degree of Saturation 0.888
Practical Spare Capacity -4.3 %
Effective Intersection Capacity 2461 veh/h

Control Delay (Total) 7.94 veh-h/h 9.53 pers-h/h
Control Delay (Average) 13.1 sec 13.1 sec
Control Delay (Worst Lane) 16.1 sec
Control Delay (Worst Movement) 21.0 sec 21.0 sec
Geometric Delay (Average) 4.2 sec
Stop-Line Delay (Average) 8.9 sec
Idling Time (Average) 1.8 sec
Intersection Level of Service (LOS) LOS B

95% Back of Queue - Vehicles (Worst Lane) 18.6 veh
95% Back of Queue - Distance (Worst Lane) 472.6 ft
Queue Storage Ratio (Worst Lane) 1.02
Total Effective Stops 2226 veh/h 2671 pers/h
Effective Stop Rate 1.02 per veh 1.02 per pers
Proportion Queued 0.98 0.98
Performance Index 135.0 135.0

Travel Distance (Total) 459.8 veh-mi/h 551.8 pers-mi/h
Travel Distance (Average) 1110 ft 1110 ft
Travel Time (Total) 23.3 veh-h/h 27.9 pers-h/h
Travel Time (Average) 38.4 sec 38.4 sec
Travel Speed 19.7 mph 19.7 mph

Cost (Total) 368.95 $/h 368.95 $/h
Fuel Consumption (Total) 12.8 gal/h
Carbon Dioxide (Total) 114.2 kg/h
Hydrocarbons (Total) 0.059 kg/h
Carbon Monoxide (Total) 0.396 kg/h
NOx (Total) 0.154 kg/h

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 1,049,432 veh/y 1,259,318 pers/y
Delay 3,813 veh-h/y 4,576 pers-h/y
Effective Stops 1,068,524 veh/y 1,282,229 pers/y
Travel Distance 220,701 veh-mi/y 264,841 pers-mi/y
Travel Time 11,179 veh-h/y 13,415 pers-h/y

Cost 177,097 $/y 177,097 $/y
Fuel Consumption 6,148 gal/y
Carbon Dioxide 54,819 kg/y
Hydrocarbons 28 kg/y
Carbon Monoxide 190 kg/y
NOx 74 kg/y
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MOVEMENT SUMMARY
Site: Sand Canyon & Lost Canyon-2028wp_AM

Interim Year (2028) With Project - AM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Sand Canyon
3 L2 152 2.0 0.859 21.0 LOS C 13.9 352.7 1.00 2.46 18.7
8 T1 503 2.0 0.859 14.7 LOS B 13.9 352.7 1.00 2.46 18.7
18 R2 11 2.0 0.859 16.0 LOS B 13.9 352.7 1.00 2.46 18.7
Approach 665 2.0 0.859 16.1 LOS B 13.9 352.7 1.00 1.23 18.7

East: Lost Canyon
1 L2 11 2.0 0.174 18.1 LOS B 1.1 26.7 0.88 1.81 18.6
6 T1 21 2.0 0.174 11.8 LOS B 1.1 26.7 0.88 1.81 18.6
16 R2 32 2.0 0.174 13.1 LOS B 1.1 26.7 0.88 1.81 18.6
Approach 63 2.0 0.174 13.5 LOS B 1.1 26.7 0.88 0.90 18.6

North: Sand Canyon
7 L2 21 2.0 0.888 15.4 LOS B 18.6 472.6 1.00 1.73 22.6
4 T1 411 2.0 0.888 9.1 LOS A 18.6 472.6 1.00 1.73 22.6
14 R2 516 2.0 0.888 10.5 LOS B 18.6 472.6 1.00 1.73 22.6
Approach 947 2.0 0.888 10.0 LOS B 18.6 472.6 1.00 0.86 22.6

West: Lost Canyon
5 L2 379 2.0 0.708 16.1 LOS B 7.6 193.6 0.91 2.09 14.5
2 T1 11 2.0 0.708 9.7 LOS A 7.6 193.6 0.91 2.09 14.5
12 R2 121 2.0 0.708 11.1 LOS B 7.6 193.6 0.91 2.09 14.5
Approach 511 2.0 0.708 14.8 LOS B 7.6 193.6 0.91 1.05 14.5

All Vehicles 2186 2.0 0.888 13.1 LOS B 18.6 472.6 0.98 1.02 19.7

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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DELAY (AVERAGE)
Average control delay per vehicle, or average pedestrian delay (seconds)

Site: Sand Canyon & Lost Canyon-2028wp_AM
Interim Year (2028) With Project - AM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
Delay (Average) 16.1 13.5 10.0 14.8 13.1
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Colour code based on Level of Service

LOS A LOS B LOS C LOS D LOS E LOS F Continuous
Level of Service Method: Delay & v/c (HCM 2010)
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Roundabout Level of Service Method: Same as Signalised Intersections
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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LEVEL OF SERVICE
Site: Sand Canyon & Lost Canyon-2028wp_PM

Interim Year (2028) With Project - PM Peak Hour
Roundabout
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Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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INTERSECTION SUMMARY
Site: Sand Canyon & Lost Canyon-2028wp_PM

Interim Year (2028) With Project - PM Peak Hour
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Demand Flows (Total) 1765 veh/h 2118 pers/h
Percent Heavy Vehicles (Demand) 2.0 %
Degree of Saturation 0.733
Practical Spare Capacity 16.0 %
Effective Intersection Capacity 2409 veh/h

Control Delay (Total) 3.23 veh-h/h 3.87 pers-h/h
Control Delay (Average) 6.6 sec 6.6 sec
Control Delay (Worst Lane) 11.9 sec
Control Delay (Worst Movement) 15.4 sec 15.4 sec
Geometric Delay (Average) 3.4 sec
Stop-Line Delay (Average) 3.2 sec
Idling Time (Average) 0.4 sec
Intersection Level of Service (LOS) LOS A

95% Back of Queue - Vehicles (Worst Lane) 8.7 veh
95% Back of Queue - Distance (Worst Lane) 219.9 ft
Queue Storage Ratio (Worst Lane) 0.38
Total Effective Stops 1121 veh/h 1345 pers/h
Effective Stop Rate 0.64 per veh 0.64 per pers
Proportion Queued 0.63 0.63
Performance Index 63.1 63.1

Travel Distance (Total) 377.1 veh-mi/h 452.5 pers-mi/h
Travel Distance (Average) 1128 ft 1128 ft
Travel Time (Total) 16.3 veh-h/h 19.5 pers-h/h
Travel Time (Average) 33.2 sec 33.2 sec
Travel Speed 23.2 mph 23.2 mph

Cost (Total) 260.40 $/h 260.40 $/h
Fuel Consumption (Total) 9.5 gal/h
Carbon Dioxide (Total) 84.5 kg/h
Hydrocarbons (Total) 0.041 kg/h
Carbon Monoxide (Total) 0.293 kg/h
NOx (Total) 0.117 kg/h

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 847,326 veh/y 1,016,792 pers/y
Delay 1,549 veh-h/y 1,859 pers-h/y
Effective Stops 538,148 veh/y 645,777 pers/y
Travel Distance 181,000 veh-mi/y 217,200 pers-mi/y
Travel Time 7,803 veh-h/y 9,364 pers-h/y

Cost 124,994 $/y 124,994 $/y
Fuel Consumption 4,548 gal/y
Carbon Dioxide 40,555 kg/y
Hydrocarbons 20 kg/y
Carbon Monoxide 140 kg/y
NOx 56 kg/y
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MOVEMENT SUMMARY
Site: Sand Canyon & Lost Canyon-2028wp_PM

Interim Year (2028) With Project - PM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Sand Canyon
3 L2 48 2.0 0.733 13.0 LOS B 8.7 219.9 0.81 1.55 23.1
8 T1 636 2.0 0.733 6.7 LOS A 8.7 219.9 0.81 1.55 23.1
18 R2 21 2.0 0.733 8.0 LOS A 8.7 219.9 0.81 1.55 23.1
Approach 705 2.0 0.733 7.1 LOS A 8.7 219.9 0.81 0.77 23.1

East: Lost Canyon
1 L2 11 2.0 0.139 15.4 LOS B 0.8 20.5 0.81 1.66 20.1
6 T1 21 2.0 0.139 9.0 LOS A 0.8 20.5 0.81 1.66 20.1
16 R2 32 2.0 0.139 10.4 LOS B 0.8 20.5 0.81 1.66 20.1
Approach 63 2.0 0.139 10.8 LOS B 0.8 20.5 0.81 0.83 20.1

North: Sand Canyon
7 L2 32 2.0 0.560 9.1 LOS A 4.7 120.3 0.38 0.73 25.8
4 T1 538 2.0 0.560 2.8 LOS A 4.7 120.3 0.38 0.73 25.8
14 R2 126 2.0 0.560 4.2 LOS A 4.7 120.3 0.38 0.73 25.8
Approach 696 2.0 0.560 3.4 LOS A 4.7 120.3 0.38 0.37 25.8

West: Lost Canyon
5 L2 200 2.0 0.438 13.6 LOS B 2.8 71.3 0.74 1.78 15.9
2 T1 21 2.0 0.438 7.3 LOS A 2.8 71.3 0.74 1.78 15.9
12 R2 80 2.0 0.438 8.6 LOS A 2.8 71.3 0.74 1.78 15.9
Approach 301 2.0 0.438 11.9 LOS B 2.8 71.3 0.74 0.89 15.9

All Vehicles 1765 2.0 0.733 6.6 LOS A 8.7 219.9 0.63 0.64 23.2

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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DELAY (AVERAGE)
Average control delay per vehicle, or average pedestrian delay (seconds)

Site: Sand Canyon & Lost Canyon-2028wp_PM
Interim Year (2028) With Project - PM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
Delay (Average) 7.1 10.8 3.4 11.9 6.6

LOS A B A B A

Sand Canyon

Lo
st

 C
an

yo
n

Sand Canyon

Lost C
anyon

16

13.0
6.7

8.0

10.4

9.0

15.4

4.2
2.8

9.1

13.6

7.3

8.6

Colour code based on Level of Service

LOS A LOS B LOS C LOS D LOS E LOS F Continuous
Level of Service Method: Delay & v/c (HCM 2010)
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Roundabout Level of Service Method: Same as Signalised Intersections
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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LEVEL OF SERVICE
Site: Sand Canyon & Lost Canyon-2040np_AM

Long Range (2040) General Plan Buildout No Project - AM Peak Hour
Roundabout
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90

South East North West Intersection
LOS B B A B B

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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INTERSECTION SUMMARY
Site: Sand Canyon & Lost Canyon-2040np_AM

Long Range (2040) General Plan Buildout No Project - AM Peak Hour
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Demand Flows (Total) 2053 veh/h 2463 pers/h
Percent Heavy Vehicles (Demand) 2.0 %
Degree of Saturation 0.815
Practical Spare Capacity 4.3 %
Effective Intersection Capacity 2518 veh/h

Control Delay (Total) 6.03 veh-h/h 7.24 pers-h/h
Control Delay (Average) 10.6 sec 10.6 sec
Control Delay (Worst Lane) 14.2 sec
Control Delay (Worst Movement) 19.0 sec 19.0 sec
Geometric Delay (Average) 4.3 sec
Stop-Line Delay (Average) 6.2 sec
Idling Time (Average) 1.1 sec
Intersection Level of Service (LOS) LOS B

95% Back of Queue - Vehicles (Worst Lane) 11.8 veh
95% Back of Queue - Distance (Worst Lane) 299.6 ft
Queue Storage Ratio (Worst Lane) 0.74
Total Effective Stops 1840 veh/h 2208 pers/h
Effective Stop Rate 0.90 per veh 0.90 per pers
Proportion Queued 0.88 0.88
Performance Index 102.4 102.4

Travel Distance (Total) 428.1 veh-mi/h 513.7 pers-mi/h
Travel Distance (Average) 1101 ft 1101 ft
Travel Time (Total) 20.6 veh-h/h 24.7 pers-h/h
Travel Time (Average) 36.1 sec 36.1 sec
Travel Speed 20.8 mph 20.8 mph

Cost (Total) 327.29 $/h 327.29 $/h
Fuel Consumption (Total) 11.5 gal/h
Carbon Dioxide (Total) 102.8 kg/h
Hydrocarbons (Total) 0.052 kg/h
Carbon Monoxide (Total) 0.357 kg/h
NOx (Total) 0.140 kg/h

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 985,263 veh/y 1,182,316 pers/y
Delay 2,896 veh-h/y 3,475 pers-h/y
Effective Stops 883,002 veh/y 1,059,603 pers/y
Travel Distance 205,495 veh-mi/y 246,594 pers-mi/y
Travel Time 9,891 veh-h/y 11,870 pers-h/y

Cost 157,097 $/y 157,097 $/y
Fuel Consumption 5,536 gal/y
Carbon Dioxide 49,363 kg/y
Hydrocarbons 25 kg/y
Carbon Monoxide 171 kg/y
NOx 67 kg/y
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MOVEMENT SUMMARY
Site: Sand Canyon & Lost Canyon-2040np_AM

Long Range (2040) General Plan Buildout No Project - AM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Sand Canyon
3 L2 147 2.0 0.815 19.0 LOS B 11.4 290.7 0.98 2.32 19.6
8 T1 474 2.0 0.815 12.7 LOS B 11.4 290.7 0.98 2.32 19.6
18 R2 11 2.0 0.815 14.1 LOS B 11.4 290.7 0.98 2.32 19.6
Approach 632 2.0 0.815 14.2 LOS B 11.4 290.7 0.98 1.16 19.6

East: Lost Canyon
1 L2 11 2.0 0.163 17.4 LOS B 1.0 24.7 0.86 1.77 18.9
6 T1 21 2.0 0.163 11.1 LOS B 1.0 24.7 0.86 1.77 18.9
16 R2 32 2.0 0.163 12.4 LOS B 1.0 24.7 0.86 1.77 18.9
Approach 63 2.0 0.163 12.8 LOS B 1.0 24.7 0.86 0.88 18.9

North: Sand Canyon
7 L2 32 2.0 0.800 12.4 LOS B 11.8 299.6 0.86 1.44 23.6
4 T1 305 2.0 0.800 6.1 LOS A 11.8 299.6 0.86 1.44 23.6
14 R2 516 2.0 0.800 7.4 LOS A 11.8 299.6 0.86 1.44 23.6
Approach 853 2.0 0.800 7.1 LOS A 11.8 299.6 0.86 0.72 23.6

West: Lost Canyon
5 L2 379 2.0 0.615 12.9 LOS B 5.5 140.9 0.78 1.73 16.2
2 T1 11 2.0 0.615 6.6 LOS A 5.5 140.9 0.78 1.73 16.2
12 R2 116 2.0 0.615 7.9 LOS A 5.5 140.9 0.78 1.73 16.2
Approach 505 2.0 0.615 11.6 LOS B 5.5 140.9 0.78 0.87 16.2

All Vehicles 2053 2.0 0.815 10.6 LOS B 11.8 299.6 0.88 0.90 20.8

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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DELAY (AVERAGE)
Average control delay per vehicle, or average pedestrian delay (seconds)

Site: Sand Canyon & Lost Canyon-2040np_AM
Long Range (2040) General Plan Buildout No Project - AM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
Delay (Average) 14.2 12.8 7.1 11.6 10.6
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Colour code based on Level of Service

LOS A LOS B LOS C LOS D LOS E LOS F Continuous
Level of Service Method: Delay & v/c (HCM 2010)
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Roundabout Level of Service Method: Same as Signalised Intersections
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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LEVEL OF SERVICE
Site: Sand Canyon & Lost Canyon-2040np_PM

Long Range (2040) General Plan Buildout No Project - PM Peak Hour
Roundabout
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LOS A A A B A

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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INTERSECTION SUMMARY
Site: Sand Canyon & Lost Canyon-2040np_PM

Long Range (2040) General Plan Buildout No Project - PM Peak Hour
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Demand Flows (Total) 1547 veh/h 1857 pers/h
Percent Heavy Vehicles (Demand) 2.0 %
Degree of Saturation 0.625
Practical Spare Capacity 36.0 %
Effective Intersection Capacity 2476 veh/h

Control Delay (Total) 2.54 veh-h/h 3.05 pers-h/h
Control Delay (Average) 5.9 sec 5.9 sec
Control Delay (Worst Lane) 10.4 sec
Control Delay (Worst Movement) 13.8 sec 13.8 sec
Geometric Delay (Average) 3.6 sec
Stop-Line Delay (Average) 2.3 sec
Idling Time (Average) 0.2 sec
Intersection Level of Service (LOS) LOS A

95% Back of Queue - Vehicles (Worst Lane) 5.6 veh
95% Back of Queue - Distance (Worst Lane) 141.4 ft
Queue Storage Ratio (Worst Lane) 0.30
Total Effective Stops 899 veh/h 1079 pers/h
Effective Stop Rate 0.58 per veh 0.58 per pers
Proportion Queued 0.55 0.55
Performance Index 47.3 47.3

Travel Distance (Total) 327.2 veh-mi/h 392.7 pers-mi/h
Travel Distance (Average) 1117 ft 1117 ft
Travel Time (Total) 13.9 veh-h/h 16.7 pers-h/h
Travel Time (Average) 32.3 sec 32.3 sec
Travel Speed 23.6 mph 23.6 mph

Cost (Total) 222.90 $/h 222.90 $/h
Fuel Consumption (Total) 8.2 gal/h
Carbon Dioxide (Total) 72.7 kg/h
Hydrocarbons (Total) 0.035 kg/h
Carbon Monoxide (Total) 0.252 kg/h
NOx (Total) 0.102 kg/h

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 742,737 veh/y 891,284 pers/y
Delay 1,221 veh-h/y 1,465 pers-h/y
Effective Stops 431,622 veh/y 517,946 pers/y
Travel Distance 157,066 veh-mi/y 188,479 pers-mi/y
Travel Time 6,669 veh-h/y 8,002 pers-h/y

Cost 106,991 $/y 106,991 $/y
Fuel Consumption 3,914 gal/y
Carbon Dioxide 34,897 kg/y
Hydrocarbons 17 kg/y
Carbon Monoxide 121 kg/y
NOx 49 kg/y
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MOVEMENT SUMMARY
Site: Sand Canyon & Lost Canyon-2040np_PM

Long Range (2040) General Plan Buildout No Project - PM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Sand Canyon
3 L2 42 2.0 0.625 11.7 LOS B 5.6 141.4 0.70 1.34 23.6
8 T1 526 2.0 0.625 5.3 LOS A 5.6 141.4 0.70 1.34 23.6
18 R2 21 2.0 0.625 6.7 LOS A 5.6 141.4 0.70 1.34 23.6
Approach 589 2.0 0.625 5.8 LOS A 5.6 141.4 0.70 0.67 23.6

East: Lost Canyon
1 L2 11 2.0 0.116 13.8 LOS B 0.6 16.0 0.73 1.52 21.1
6 T1 21 2.0 0.116 7.5 LOS A 0.6 16.0 0.73 1.52 21.1
16 R2 32 2.0 0.116 8.9 LOS A 0.6 16.0 0.73 1.52 21.1
Approach 63 2.0 0.116 9.2 LOS A 0.6 16.0 0.73 0.76 21.1

North: Sand Canyon
7 L2 42 2.0 0.481 9.0 LOS A 3.5 89.7 0.32 0.73 25.9
4 T1 432 2.0 0.481 2.7 LOS A 3.5 89.7 0.32 0.73 25.9
14 R2 126 2.0 0.481 4.0 LOS A 3.5 89.7 0.32 0.73 25.9
Approach 600 2.0 0.481 3.4 LOS A 3.5 89.7 0.32 0.37 25.9

West: Lost Canyon
5 L2 200 2.0 0.390 12.1 LOS B 2.2 56.7 0.66 1.59 16.9
2 T1 21 2.0 0.390 5.8 LOS A 2.2 56.7 0.66 1.59 16.9
12 R2 74 2.0 0.390 7.2 LOS A 2.2 56.7 0.66 1.59 16.9
Approach 295 2.0 0.390 10.4 LOS B 2.2 56.7 0.66 0.80 16.9

All Vehicles 1547 2.0 0.625 5.9 LOS A 5.6 141.4 0.55 0.58 23.6

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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DELAY (AVERAGE)
Average control delay per vehicle, or average pedestrian delay (seconds)

Site: Sand Canyon & Lost Canyon-2040np_PM
Long Range (2040) General Plan Buildout No Project - PM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
Delay (Average) 5.8 9.2 3.4 10.4 5.9
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Colour code based on Level of Service

LOS A LOS B LOS C LOS D LOS E LOS F Continuous
Level of Service Method: Delay & v/c (HCM 2010)
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Roundabout Level of Service Method: Same as Signalised Intersections
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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LEVEL OF SERVICE
Site: Sand Canyon & Lost Canyon-2040wp_AM

Long Range (2040) General Plan Buildout With Project - AM Peak Hour
Roundabout
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Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: SIDRA Roundabout LOS.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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INTERSECTION SUMMARY
Site: Sand Canyon & Lost Canyon-2040wp_AM

Long Range (2040) General Plan Buildout With Project - AM Peak Hour
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Demand Flows (Total) 2239 veh/h 2687 pers/h
Percent Heavy Vehicles (Demand) 2.0 %
Degree of Saturation 0.920
Practical Spare Capacity -7.6 %
Effective Intersection Capacity 2435 veh/h

Control Delay (Total) 9.43 veh-h/h 11.31 pers-h/h
Control Delay (Average) 15.2 sec 15.2 sec
Control Delay (Worst Lane) 21.4 sec
Control Delay (Worst Movement) 26.4 sec 26.4 sec
Geometric Delay (Average) 4.2 sec
Stop-Line Delay (Average) 11.0 sec
Idling Time (Average) 3.0 sec
Intersection Level of Service (LOS) LOS B

95% Back of Queue - Vehicles (Worst Lane) 19.6 veh
95% Back of Queue - Distance (Worst Lane) 498.3 ft
Queue Storage Ratio (Worst Lane) 1.05
Total Effective Stops 2426 veh/h 2911 pers/h
Effective Stop Rate 1.08 per veh 1.08 per pers
Proportion Queued 0.98 0.98
Performance Index 152.4 152.4

Travel Distance (Total) 471.9 veh-mi/h 566.3 pers-mi/h
Travel Distance (Average) 1113 ft 1113 ft
Travel Time (Total) 25.2 veh-h/h 30.2 pers-h/h
Travel Time (Average) 40.5 sec 40.5 sec
Travel Speed 18.7 mph 18.7 mph

Cost (Total) 397.59 $/h 397.59 $/h
Fuel Consumption (Total) 13.6 gal/h
Carbon Dioxide (Total) 121.3 kg/h
Hydrocarbons (Total) 0.063 kg/h
Carbon Monoxide (Total) 0.421 kg/h
NOx (Total) 0.161 kg/h

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: SIDRA Roundabout LOS.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 1,074,695 veh/y 1,289,634 pers/y
Delay 4,524 veh-h/y 5,429 pers-h/y
Effective Stops 1,164,264 veh/y 1,397,117 pers/y
Travel Distance 226,500 veh-mi/y 271,800 pers-mi/y
Travel Time 12,084 veh-h/y 14,501 pers-h/y

Cost 190,845 $/y 190,845 $/y
Fuel Consumption 6,529 gal/y
Carbon Dioxide 58,220 kg/y
Hydrocarbons 30 kg/y
Carbon Monoxide 202 kg/y
NOx 77 kg/y
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MOVEMENT SUMMARY
Site: Sand Canyon & Lost Canyon-2040wp_AM

Long Range (2040) General Plan Buildout With Project - AM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Sand Canyon
3 L2 152 2.0 0.920 26.4 LOS C 18.5 469.9 1.00 2.78 16.6
8 T1 545 2.0 0.920 20.1 LOS C 18.5 469.9 1.00 2.78 16.6
18 R2 11 2.0 0.920 21.4 LOS C 18.5 469.9 1.00 2.78 16.6
Approach 707 2.0 0.920 21.4 LOS C 18.5 469.9 1.00 1.39 16.6

East: Lost Canyon
1 L2 11 2.0 0.187 19.1 LOS B 1.1 29.2 0.90 1.86 18.1
6 T1 21 2.0 0.187 12.8 LOS B 1.1 29.2 0.90 1.86 18.1
16 R2 32 2.0 0.187 14.1 LOS B 1.1 29.2 0.90 1.86 18.1
Approach 63 2.0 0.187 14.5 LOS B 1.1 29.2 0.90 0.93 18.1

North: Sand Canyon
7 L2 32 2.0 0.898 15.9 LOS B 19.6 498.3 1.00 1.75 22.3
4 T1 411 2.0 0.898 9.6 LOS A 19.6 498.3 1.00 1.75 22.3
14 R2 516 2.0 0.898 11.0 LOS B 19.6 498.3 1.00 1.75 22.3
Approach 958 2.0 0.898 10.6 LOS B 19.6 498.3 1.00 0.88 22.3

West: Lost Canyon
5 L2 379 2.0 0.717 16.5 LOS B 7.8 199.2 0.92 2.13 14.2
2 T1 11 2.0 0.717 10.1 LOS B 7.8 199.2 0.92 2.13 14.2
12 R2 121 2.0 0.717 11.5 LOS B 7.8 199.2 0.92 2.13 14.2
Approach 511 2.0 0.717 15.2 LOS B 7.8 199.2 0.92 1.07 14.2

All Vehicles 2239 2.0 0.920 15.2 LOS B 19.6 498.3 0.98 1.08 18.7

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: SIDRA Roundabout LOS.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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DELAY (AVERAGE)
Average control delay per vehicle, or average pedestrian delay (seconds)

Site: Sand Canyon & Lost Canyon-2040wp_AM
Long Range (2040) General Plan Buildout With Project - AM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
Delay (Average) 21.4 14.5 10.6 15.2 15.2

LOS C B B B B

Sand Canyon

Lo
st

 C
an

yo
n

Sand Canyon

Lost C
anyon

16

26.4
20.1

21.4

14.1

12.8

19.1

11.0
9.6

15.9

16.5

10.1

11.5

Colour code based on Level of Service

LOS A LOS B LOS C LOS D LOS E LOS F Continuous
Level of Service Method: Delay & v/c (HCM 2010)
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Roundabout Level of Service Method: SIDRA Roundabout LOS
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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LEVEL OF SERVICE
Site: Sand Canyon & Lost Canyon-2040wp_PM

Long Range (2040) General Plan Buildout With Project - PM Peak Hour
Roundabout

Sand Canyon

Lo
st

 C
an

yo
n

Sand Canyon

Lost C
anyon

N

90

90
90

90

South East North West Intersection
LOS A B A B A

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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INTERSECTION SUMMARY
Site: Sand Canyon & Lost Canyon-2040wp_PM

Long Range (2040) General Plan Buildout With Project - PM Peak Hour
Roundabout

Intersection Performance - Hourly Values
Performance Measure Vehicles Persons
Demand Flows (Total) 1786 veh/h 2144 pers/h
Percent Heavy Vehicles (Demand) 2.0 %
Degree of Saturation 0.742
Practical Spare Capacity 14.6 %
Effective Intersection Capacity 2409 veh/h

Control Delay (Total) 3.37 veh-h/h 4.05 pers-h/h
Control Delay (Average) 6.8 sec 6.8 sec
Control Delay (Worst Lane) 12.2 sec
Control Delay (Worst Movement) 15.4 sec 15.4 sec
Geometric Delay (Average) 3.4 sec
Stop-Line Delay (Average) 3.4 sec
Idling Time (Average) 0.4 sec
Intersection Level of Service (LOS) LOS A

95% Back of Queue - Vehicles (Worst Lane) 9.0 veh
95% Back of Queue - Distance (Worst Lane) 227.5 ft
Queue Storage Ratio (Worst Lane) 0.39
Total Effective Stops 1161 veh/h 1393 pers/h
Effective Stop Rate 0.65 per veh 0.65 per pers
Proportion Queued 0.64 0.64
Performance Index 65.4 65.4

Travel Distance (Total) 382.7 veh-mi/h 459.3 pers-mi/h
Travel Distance (Average) 1131 ft 1131 ft
Travel Time (Total) 16.6 veh-h/h 19.9 pers-h/h
Travel Time (Average) 33.4 sec 33.4 sec
Travel Speed 23.1 mph 23.1 mph

Cost (Total) 265.09 $/h 265.09 $/h
Fuel Consumption (Total) 9.6 gal/h
Carbon Dioxide (Total) 85.9 kg/h
Hydrocarbons (Total) 0.041 kg/h
Carbon Monoxide (Total) 0.298 kg/h
NOx (Total) 0.119 kg/h

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Intersection LOS value for Vehicles is based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Intersection Performance - Annual Values
Performance Measure Vehicles Persons
Demand Flows (Total) 857,432 veh/y 1,028,918 pers/y
Delay 1,620 veh-h/y 1,944 pers-h/y
Effective Stops 557,190 veh/y 668,628 pers/y
Travel Distance 183,712 veh-mi/y 220,455 pers-mi/y
Travel Time 7,947 veh-h/y 9,536 pers-h/y

Cost 127,244 $/y 127,244 $/y
Fuel Consumption 4,624 gal/y
Carbon Dioxide 41,232 kg/y
Hydrocarbons 20 kg/y
Carbon Monoxide 143 kg/y
NOx 57 kg/y
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MOVEMENT SUMMARY
Site: Sand Canyon & Lost Canyon-2040wp_PM

Long Range (2040) General Plan Buildout With Project - PM Peak Hour
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Sand Canyon
3 L2 48 2.0 0.742 13.4 LOS B 9.0 227.5 0.82 1.60 23.0
8 T1 636 2.0 0.742 7.1 LOS A 9.0 227.5 0.82 1.60 23.0
18 R2 21 2.0 0.742 8.4 LOS A 9.0 227.5 0.82 1.60 23.0
Approach 705 2.0 0.742 7.5 LOS A 9.0 227.5 0.82 0.80 23.0

East: Lost Canyon
1 L2 11 2.0 0.140 15.4 LOS B 0.8 20.7 0.81 1.66 20.1
6 T1 21 2.0 0.140 9.0 LOS A 0.8 20.7 0.81 1.66 20.1
16 R2 32 2.0 0.140 10.4 LOS B 0.8 20.7 0.81 1.66 20.1
Approach 63 2.0 0.140 10.8 LOS B 0.8 20.7 0.81 0.83 20.1

North: Sand Canyon
7 L2 42 2.0 0.576 9.2 LOS A 5.0 127.4 0.39 0.75 25.7
4 T1 548 2.0 0.576 2.8 LOS A 5.0 127.4 0.39 0.75 25.7
14 R2 126 2.0 0.576 4.2 LOS A 5.0 127.4 0.39 0.75 25.7
Approach 717 2.0 0.576 3.4 LOS A 5.0 127.4 0.39 0.37 25.7

West: Lost Canyon
5 L2 200 2.0 0.448 14.0 LOS B 2.9 74.6 0.75 1.82 15.7
2 T1 21 2.0 0.448 7.7 LOS A 2.9 74.6 0.75 1.82 15.7
12 R2 80 2.0 0.448 9.0 LOS A 2.9 74.6 0.75 1.82 15.7
Approach 301 2.0 0.448 12.2 LOS B 2.9 74.6 0.75 0.91 15.7

All Vehicles 1786 2.0 0.742 6.8 LOS A 9.0 227.5 0.64 0.65 23.1

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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DELAY (AVERAGE)
Average control delay per vehicle, or average pedestrian delay (seconds)

Site: Sand Canyon & Lost Canyon-2040wp_PM
Long Range (2040) General Plan Buildout With Project - PM Peak Hour
Roundabout

All Movement Classes

South East North West Intersection
Delay (Average) 7.5 10.8 3.4 12.2 6.8

LOS A B A B A

Sand Canyon

Lo
st

 C
an

yo
n

Sand Canyon

Lost C
anyon

16

13.4
7.1

8.4

10.4

9.0

15.4

4.2
2.8

9.2

14.0

7.7

9.0

Colour code based on Level of Service

LOS A LOS B LOS C LOS D LOS E LOS F Continuous
Level of Service Method: Delay & v/c (HCM 2010)
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Roundabout Level of Service Method: Same as Signalised Intersections
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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5: Robinson Ranch Road & Sand Canyon Road Synchro 9 Report
Onsite - AM HCM 6th TWSC

Intersection
Int Delay, s/veh 2.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 30 40 150 10 110 380
Future Vol, veh/h 30 40 150 10 110 380
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - Free
Storage Length 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 33 43 163 11 120 413
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 822 169 0 0 174 0
          Stage 1 169 - - - - -
          Stage 2 653 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 344 875 - - 1403 -
          Stage 1 861 - - - - -
          Stage 2 518 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 306 875 - - 1403 -
Mov Cap-2 Maneuver 306 - - - - -
          Stage 1 765 - - - - -
          Stage 2 518 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.8 0 1.8
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 487 1403 -
HCM Lane V/C Ratio - - 0.156 0.085 -
HCM Control Delay (s) - - 13.8 7.8 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.6 0.3 -
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10: Robinson Ranch Road & "E" DR Synchro 9 Report
Onsite - AM HCM 6th TWSC

Intersection
Int Delay, s/veh 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 10 110 60 5 5 10
Future Vol, veh/h 10 110 60 5 5 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 120 65 5 5 11
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 70 0 - 0 210 68
          Stage 1 - - - - 68 -
          Stage 2 - - - - 142 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1531 - - - 778 995
          Stage 1 - - - - 955 -
          Stage 2 - - - - 885 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1531 - - - 772 995
Mov Cap-2 Maneuver - - - - 772 -
          Stage 1 - - - - 947 -
          Stage 2 - - - - 885 -
 

Approach EB WB SB
HCM Control Delay, s 0.6 0 9
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1531 - - - 908
HCM Lane V/C Ratio 0.007 - - - 0.018
HCM Control Delay (s) 7.4 0 - - 9
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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11: Robinson Ranch Road & "C" DR Synchro 9 Report
Onsite - AM HCM 6th TWSC

Intersection
Int Delay, s/veh 1.6

Movement EBL EBT WBT WBR SWL SWR
Lane Configurations
Traffic Vol, veh/h 30 85 60 5 5 5
Future Vol, veh/h 30 85 60 5 5 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 33 92 65 5 5 5
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 70 0 - 0 226 68
          Stage 1 - - - - 68 -
          Stage 2 - - - - 158 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1531 - - - 762 995
          Stage 1 - - - - 955 -
          Stage 2 - - - - 871 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1531 - - - 744 995
Mov Cap-2 Maneuver - - - - 744 -
          Stage 1 - - - - 933 -
          Stage 2 - - - - 871 -
 

Approach EB WB SW
HCM Control Delay, s 1.9 0 9.3
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBRSWLn1
Capacity (veh/h) 1531 - - - 851
HCM Lane V/C Ratio 0.021 - - - 0.013
HCM Control Delay (s) 7.4 0 - - 9.3
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0.1 - - - 0
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12: Robinson Ranch Road & "A" DR Synchro 9 Report
Onsite - AM HCM 6th TWSC

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 30 60 60 5 5 5
Future Vol, veh/h 30 60 60 5 5 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 33 65 65 5 5 5
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 70 0 - 0 199 68
          Stage 1 - - - - 68 -
          Stage 2 - - - - 131 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1531 - - - 790 995
          Stage 1 - - - - 955 -
          Stage 2 - - - - 895 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1531 - - - 773 995
Mov Cap-2 Maneuver - - - - 773 -
          Stage 1 - - - - 934 -
          Stage 2 - - - - 895 -
 

Approach EB WB SB
HCM Control Delay, s 2.5 0 9.2
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1531 - - - 870
HCM Lane V/C Ratio 0.021 - - - 0.012
HCM Control Delay (s) 7.4 0 - - 9.2
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0.1 - - - 0
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13: Robinson Ranch Road & "B" DR Synchro 9 Report
Onsite - AM HCM 6th TWSC

Intersection
Int Delay, s/veh 1.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 20 45 60 5 5 5
Future Vol, veh/h 20 45 60 5 5 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 22 49 65 5 5 5
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 70 0 - 0 161 68
          Stage 1 - - - - 68 -
          Stage 2 - - - - 93 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1531 - - - 830 995
          Stage 1 - - - - 955 -
          Stage 2 - - - - 931 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1531 - - - 818 995
Mov Cap-2 Maneuver - - - - 818 -
          Stage 1 - - - - 941 -
          Stage 2 - - - - 931 -
 

Approach EB WB SB
HCM Control Delay, s 2.3 0 9.1
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1531 - - - 898
HCM Lane V/C Ratio 0.014 - - - 0.012
HCM Control Delay (s) 7.4 0 - - 9.1
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0
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5: Robinson Ranch Road & Sand Canyon Road Synchro 9 Report
Onsite - PM HCM 6th TWSC

Intersection
Int Delay, s/veh 3.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 30 100 360 10 100 250
Future Vol, veh/h 30 100 360 10 100 250
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - Free
Storage Length 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 33 109 391 11 109 272
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 887 397 0 0 402 0
          Stage 1 397 - - - - -
          Stage 2 490 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 315 652 - - 1157 -
          Stage 1 679 - - - - -
          Stage 2 616 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 280 652 - - 1157 -
Mov Cap-2 Maneuver 280 - - - - -
          Stage 1 604 - - - - -
          Stage 2 616 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15 0 2.4
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 499 1157 -
HCM Lane V/C Ratio - - 0.283 0.094 -
HCM Control Delay (s) - - 15 8.4 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 1.2 0.3 -
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10: Robinson Ranch Road & "E" DR Synchro 9 Report
Onsite - PM HCM 6th TWSC

Intersection
Int Delay, s/veh 1.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 10 100 110 5 10 20
Future Vol, veh/h 10 100 110 5 10 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 109 120 5 11 22
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 125 0 - 0 254 123
          Stage 1 - - - - 123 -
          Stage 2 - - - - 131 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1462 - - - 735 928
          Stage 1 - - - - 902 -
          Stage 2 - - - - 895 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1462 - - - 729 928
Mov Cap-2 Maneuver - - - - 729 -
          Stage 1 - - - - 895 -
          Stage 2 - - - - 895 -
 

Approach EB WB SB
HCM Control Delay, s 0.7 0 9.4
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1462 - - - 851
HCM Lane V/C Ratio 0.007 - - - 0.038
HCM Control Delay (s) 7.5 0 - - 9.4
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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11: Robinson Ranch Road & "C" DR Synchro 9 Report
Onsite - PM HCM 6th TWSC

Intersection
Int Delay, s/veh 1.1

Movement EBL EBT WBT WBR SWL SWR
Lane Configurations
Traffic Vol, veh/h 10 100 105 5 10 10
Future Vol, veh/h 10 100 105 5 10 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 109 114 5 11 11
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 119 0 - 0 248 117
          Stage 1 - - - - 117 -
          Stage 2 - - - - 131 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1469 - - - 740 935
          Stage 1 - - - - 908 -
          Stage 2 - - - - 895 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1469 - - - 734 935
Mov Cap-2 Maneuver - - - - 734 -
          Stage 1 - - - - 901 -
          Stage 2 - - - - 895 -
 

Approach EB WB SW
HCM Control Delay, s 0.7 0 9.5
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBRSWLn1
Capacity (veh/h) 1469 - - - 822
HCM Lane V/C Ratio 0.007 - - - 0.026
HCM Control Delay (s) 7.5 0 - - 9.5
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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12: Robinson Ranch Road & "A" DR Synchro 9 Report
Onsite - PM HCM 6th TWSC

Intersection
Int Delay, s/veh 1.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 20 90 100 5 10 10
Future Vol, veh/h 20 90 100 5 10 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 22 98 109 5 11 11
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 114 0 - 0 254 112
          Stage 1 - - - - 112 -
          Stage 2 - - - - 142 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1475 - - - 735 941
          Stage 1 - - - - 913 -
          Stage 2 - - - - 885 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1475 - - - 723 941
Mov Cap-2 Maneuver - - - - 723 -
          Stage 1 - - - - 898 -
          Stage 2 - - - - 885 -
 

Approach EB WB SB
HCM Control Delay, s 1.4 0 9.5
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1475 - - - 818
HCM Lane V/C Ratio 0.015 - - - 0.027
HCM Control Delay (s) 7.5 0 - - 9.5
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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13: Robinson Ranch Road & "B" DR Synchro 9 Report
Onsite - PM HCM 6th TWSC

Intersection
Int Delay, s/veh 1.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 10 90 95 5 10 10
Future Vol, veh/h 10 90 95 5 10 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 98 103 5 11 11
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 108 0 - 0 226 106
          Stage 1 - - - - 106 -
          Stage 2 - - - - 120 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1483 - - - 762 948
          Stage 1 - - - - 918 -
          Stage 2 - - - - 905 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1483 - - - 756 948
Mov Cap-2 Maneuver - - - - 756 -
          Stage 1 - - - - 911 -
          Stage 2 - - - - 905 -
 

Approach EB WB SB
HCM Control Delay, s 0.7 0 9.4
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1483 - - - 841
HCM Lane V/C Ratio 0.007 - - - 0.026
HCM Control Delay (s) 7.4 0 - - 9.4
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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To: Ian Pari From: Sandhya Perumalla, and 
Daryl Zerfass 

 City of Santa Clarita  Stantec 
File: 2073014970 Date: November 8, 2019 

 

Reference:  Sand Canyon Country Club - Comparison of ITE Trip Rate to Resort Case Study Trip Data 

Stantec Consulting Services Inc. (Stantec) has prepared this trip rate comparison memo for the proposed 
Sand Canyon Resort Project located in the City of Santa Clarita. The purpose of this memo is to present 
findings of a case study and a comparison between the trips generated using the ITE hotel trip rate and the 
case study data.  

BACKGROUND 

Stantec prepared preliminary traffic studies in September 2018, and October 2019, for the proposed Sand 
Canyon Resort Project located in the City of Santa Clarita. The Project site is located north of Robinson 
Ranch Road (a private road), east of Sand Canyon Road, west of the Sand Canyon Country Clubhouse, and 
south of Oak Springs Canyon Road. The Project includes 392 guest rooms consisting of a hotel and separate 
villas, a banquet facility that includes ballrooms and meeting rooms for weddings, events and conferences for 
day use, and will be integrated with the existing a 27-hole golf course. The Project includes amenities like 
miniature golf, swimming pools, tennis, pickle ball courts, a three-mile long multi-purpose trail, upscale 
restaurants, spa and sauna, beauty salons, gym, and a kids club. 

The Institute of Transportation Engineers (ITE) Trip Generation Manual has multiple land use classifications 
for a lodging types of uses, including Hotel, Business Hotel, and Resort Hotel. After an evaluation of these trip 
rates and through consultation with City engineering staff, it was initially determined that the ITE Hotel trip rate 
would be used for the purpose of the project’s traffic impact study to provide a conservative estimate that 
reflects the Project’s use as both a resort type of use and the potential for day use of the banquet and 
meeting facilities for special events.  

Subsequent information provided by the Project applicant indicates that the use of the proposed banquet and 
meeting facilities for special events by day users would be less frequent than initially thought, and therefore 
the trip generation estimates presented in the Project’s traffic study are not reflective of a typical day. While 
the traffic study conservatively reflects the potential worst-case traffic scenario, data obtained from other 
resort style uses has subsequently been evaluated to determine the typical number of daily trips for a golf 
resort. 

CASE STUDY 

For this analysis, the Project applicant contacted multiple resorts in California of comparable size and use and 
was able to obtain data from a total of 17 resorts. Stantec reviewed the data and determined that the data 
from 13 of the resorts would be suitable for use in this analysis.  

Listed in Table 1 are the 13 California resorts that are similar in size (based on the number of rooms) and use 
(golf course and similar amenities) and were used in the case study. Each of these resorts issue valet tickets 
to the visitors and guests when they enter the resort and each resort reported having minimal or no self-
parking available. The number of valet tickets issued from a typical weekday and from a typical weekend day 
was provided by the resort’s valet services vendor or guest services manager. The provided ticket data was 



November 8, 2019 

Ian Pari 
Page 2 of 5  

Reference:     Sand Canyon Country Club - Comparison of ITE Trip Rate to Resort Case Study Trip Data 

ps v:\2073\active\2073014970\report\trip_comparison\mem_sandcyn_resort_trip_rate_comparison_20191108.docx 

doubled for both the weekday and the weekend data to account for trips exiting the resort, which together 
gives the average daily trips (ADT) for the weekday and weekend. This trip information is also summarized 
below in Table 1.  

Table 1 - Trip Data of Visitor and Guests Only 

S.No Golf Resorts Room 
Count 

Golf 
Course 

Weekday 
Visitor/Guest ADT 

Weekend 
Visitor/Guest ADT 

1 Temecula Creek Inn 126 27 holes 400 500 

2 Cache Creek Resort 200 - 200 400 

3 Carmel Valley Ranch 288 18 holes 300 450 

4 Aviara Resort 329 - 300 600 

5 Ojai Valley Inn 380 18 holes 360 560 

6 Silverado Resort 388 36 holes 550 900 

7 Monarch Beach Resort 400 18 holes 400 600 

8 Omni Ranch 444 27 holes 400 800 

9 Westin Mission Hills 512 36 holes 600 1,000 

10 Hyatt Monterey Del Monte 550 18 holes 500 900 

11 Hyatt Indian Wells 553 18 holes 600 1,600 

12 Renaissance Indian Wells 560 18 holes 600 1,800 

13 La Costa Resort 600 36 holes 450 920 
 Average 410  435 848 
Sources: Resort's Valet Services and/or Guest Services 
ADT - Average Daily Traffic 

In general, the number of ADT generated by resort guests and visitors (i.e., excluding workers and deliveries) 
on a typical weekday is in the range of 200 to 600 ADT on a weekday. Of the surveyed locations, the average 
resort size is 410 rooms, which is comparable to the proposed Project’s size of 392 rooms. 

  



November 8, 2019 

Ian Pari 
Page 3 of 5  

Reference:     Sand Canyon Country Club - Comparison of ITE Trip Rate to Resort Case Study Trip Data 

ps v:\2073\active\2073014970\report\trip_comparison\mem_sandcyn_resort_trip_rate_comparison_20191108.docx 

FINDINGS 

To derive a trip generation rate for use in the Project’s traffic impact study, the case study information 
discussed above has been adjusted to reflect total trip generation inclusive of resort workers deliveries. To 
derive this approximation, the following assumptions were made:  

• ratio of employees per day to room count is the same as the proposed Project 

• employee trip rate of 2.25 ADT per employee per day 

• approximately 10 percent of employee trips reduced by Transportation Demand Management (TDM) 
measures 

Given the above assumptions, there would be approximately 261 employees per day for an average of 410 
rooms. With a 10 percent TDM reduction applied to the employee trips, this results in approximately 964 ADT 
on a weekday and 1,377 ADT on a weekend day as shown in Table 2.  

Table 2 - Case Study Trips  

 Amount Units Weekday  
ADT 

Weekend  
ADT 

Average of the resort case study 410 Room 435 848 
Employees 261 emp 588  588 
Employee TDM reduction (less 10%) 26 emp -59 -59 
Total Trips    964  1,377 
Trips per Room    2.35  3.36 
ADT - Average Daily Trips  
Emp - employees 
TDM - Transportation Demand Management 
assumed 2.25 trips per employee 

For comparison purposes, the ITE Hotel trip rates and the corresponding trip generation estimates for the 
proposed Project are shown together with the case study estimates in Table 3, below. Note that while ITE has 
a trip generation category for Resort Hotels, the ITE data does not include an ADT trip rate for that specific 
category. 

Based on the ITE Hotel trip rate, the proposed Project would generate an ADT of approximately 3,277 trips on 
a weekday, and 3,210 trips on a peak weekend day. Based on the case study trip generation estimates, there 
would be 922 daily trips on a weekday and 1,317 daily trips on a weekend day, that translates to 2.35 trips per 
room on a weekday and 3.36 trips per room on a weekend day.  

In comparison, the ADT calculated based on the ITE Hotel trip rate is approximately 3.6 times greater than 
the ADT calculated using the case study rate for a weekday, and 2.4 times greater for a weekend day.  
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Table 3 - Trip Rates Comparison 

 Amount Units Weekday  
ADT 

Weekend  
ADT 

Trip Rates     

Hotel (ITE 310) - Room 8.36 8.191 
Resort Case Study - Room  2.35  3.36  
Proposed Project     

Hotel (ITE Rates)  392 Room  3,277  3,210 
Hotel (Resort Case Study Rates)  392 Room  922  1,317 

Trip Rate Sources:  
Institute of Transportation Engineers (ITE), 10th Edition, 2017, with ITE code in parentheses 
Resort Case Study 
ADT - Average Daily Traffic 
1highest weekend day (Saturday) trip rate 

CONCLUSION 

Case study information indicates that the ITE Hotel trip rate may overstate trips for a typical day and that the 
number of Project trips added to Sand Canyon Road could be up to approximately 72 percent lower (922 ADT 
vs 3,277 ADT) on a weekday than indicated when utilizing ITE trip rates, and could be up to approximately 59 
percent lower (1,317 ADT vs. 3,210 ADT) on a weekend day.  

For the purpose of the Project’s traffic impact study, we recommend use of the case study information to 
determine the anticipated volume of ADT generated by the Project. For a conservative analysis of peak hour 
conditions, the peak hour trip generation rates from the ITE Resort Hotel (330) category would be appropriate 
for a project of this type.   

Additionally, following is a summary of the planned business operations of the Project based on the 
information provided by the Project owner that would help minimize the impact of the Project generated traffic: 

• The resort target guests are typically families, couples on vacation or on business retreats, who would 
stay for a minimum of two days and who generally prefer to avoid the morning and evening rush hour 
traffic for travelling.  

• The resort guest’s check-in/check-out times do not coincide with the typical AM peak hour (7-9 AM) 
and PM peak hour (4-6 PM) traffic conditions.  

• The resort employees would work in two shifts, one from 6 AM-2 PM, and the other from 2 PM-10 
PM, therefore, their clock-in and clock-out times do not coincide with the typical AM peak hour and 
PM peak hour. 

• The Project plans to provide shuttle services for guests and the employees to/from the Metrolink 
station. 

• The Project plans to control the delivery truck deliveries times to not affect peak hour traffic. 
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Additional Project features include: 

• The Project’s proposed secondary access on the east side of the property from Robinson Ranch 
Road to Oak Springs Canyon Road could be used as an emergency evacuation route. 

• The Project plans to provide on-site refuge during emergency evacuations if needed. 

Please feel free to contact Daryl or Sandhya if you have any questions or if you would like to discuss the 
above material. 

 

Stantec Consulting Services Inc. 

Daryl Zerfass  PE, PTP      Sandhya Perumalla 
Principal, Transportation Planning and Traffic Engineering Senior Transportation Planner 
 
Phone: 949 923 6058      Phone: 949 923 6074 
Daryl.Zerfass@stantec.com     Sandhya.Perumalla@stantec.com 

c. file 
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1.0 INTRODUCTION 

Sand Canyon Country Club is planning to develop a resort project in the City of Santa Clarita. Referred to as the 
Sand Canyon Resort, the project site is located on the north side of Robinson Ranch Road (a private road), east of 
Sand Canyon Road. Figure 1 shows the project location. The Project includes the redevelopment of nine holes of the 
currently closed Mountain Course of the Sand Canyon Country Club (formerly Robinson Ranch Golf Club). The 
project also includes 302 guest rooms consisting of a hotel and separate villas. A 9-hole executive golf course will be 
constructed to supplement the existing 27-hole golf course. The project includes the construction of 508 surface 
parking spaces in the resort area in addition to the 238 existing parking spaces at the golf course. An additional 81 
spaces will be constructed just east of the existing golf course parking lot. The site plan for the project is shown in 
Figure 2. 

The resort currently has 50 employees on site and is proposed to have approximately 300 employees in the future. 
Since the project will have more than 50 employees, the City of Santa Clarita has requested the project to create a 
Transportation Demand Management (TDM) plan to reduce traffic to and from the site. The goal of this TDM plan is 
to provide the present and future employees of the Sand Canyon Resort with strategies that make alternative modes 
of transportation more attractive and efficient than driving and thereby reduce vehicle trips and Vehicle-Miles-
Traveled (VMT). 

2.0 ELEMENTS OF THE TDM PLAN 

TDM consists of strategies that efficiently use the existing transportation facilities to reduce traffic congestion and air 
pollution. The strategies include increasing vehicle occupancy (the number of people riding in a car) during the 
morning and afternoon peak hour commutes, encouraging drivers to use alternative transportation modes, and 
reducing vehicle trips during lunchtime. This involves promoting and providing incentives for using the other modes of 
transportation. The potential staff size of the resort project, 300 total employees (including part-time and full-time 
employees), lends itself to the TDM elements described below: 

2.1 RIDESHARE INFORMATION AREA 

The TDM plan success depends largely on educating and informing the resort employees of the availability and 
advantages of alternative transportation options over driving alone to work. An employee common area space such 
as a lunch room, coffee area, etc., can be used as an information hub to provide public transit resources like the 
current bus and train routes and schedules, ride matching services for carpooling, and rideshare supporting policies 
such as preferential parking and vouchers. A commuter information kiosk can also be installed for employees to 
access public transit information. This can be an internet terminal with access restricted to a list of public transit 
agency websites and online public transit trip planners, including but not limited to: City of Santa Clarita Transit 
(www.santaclaritatransit.com), Los Angeles Metro Transportation Authority (www.metro.net), Metrolink 
(www.metrolinktrains.com), Amtrak (www.amtrak.com), transportation network companies (TNC), and taxi services. 
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An Employee Transportation Coordinator (ETC) can be identified by the resort management to promote the TDM 
strategies. The planned TDM program can be introduced to potential employees during the hiring process and 
encouraged to use alternative modes of transportation like carpool and public transit from the first day.  

2.2 PREFERENTIAL PARKING 

The total number of parking spaces proposed within the Sand Canyon Resort is 827 spaces. There is no shortage of 
parking anticipated for staff, guests and visitors. However, reducing the number of single occupancy vehicles is 
desirable to reduce the volume of traffic accessing the site. To encourage carpooling, preferential parking can be 
implemented for carpools by providing carpool spaces near employee entrances to the buildings. They should be 
located near the handicapped parking and provided in sufficient quantity so that they are located easily. Proximity to 
buildings and time savings from not having to look for a parking space are major incentives. 

The project is expected to have approximately 300 employees, however not all employees will be present at the site 
at the same time. A minimum of five carpool parking spaces should be provided on site based upon serving five 
percent of the employees on-site, assuming approximately one-third of the total employees present at any given time. 
Additional regular parking can be allocated to carpool parking as needed, if and when the number of carpool vehicles 
increases. Suggested locations of carpool spaces are shown in Figure 3. The carpool spaces should be stenciled 
with the word “Carpool” on the pavement of each space, and the section should be signed with “Carpool only with 
permit.” 

A carpool permit system needs to be implemented for staff that joins the carpoolers roster. Only carpoolers who 
carpool at least four-times a week can qualify for a carpool permit. This permit system should be administered by the 
ETC, described above. The enforcement of the permit’s proper use should be treated the same as handicapped 
parking by displaying the permit prominently on the front or rear windshield and enforced with the same fines for 
violation. To restrict other cars from using the carpool spaces, signs should be posted clearly in front of the carpool 
section of the parking and announce enforcement of the restriction.  

People who choose to ride motorcycles to work can utilize smaller than standard parking spaces. Typically, a 
motorcycle will occupy an entire car parking space which is an inefficient use of space. Separate motorcycle parking 
should be provided to avoid this inefficiency and to encourage more people to use motorcycles. Implementing an 
motorcycle parking is easy and less expensive. A full-size car parking space can simply be divided in half with striping 
to create two motorcycle spaces which will provide twice the vehicle capacity.  Approximately two motorcycle spaces 
near the carpool spaces should be provided at the site based upon serving two percent of the employees, assuming 
approximately one-third of the total employees present at any given time. Suggested location of motorcycle spaces is 
shown in Figure 3. Signs should be posted in front of each motorcycle space with the word “Motorcycle Only” 
stenciled on the pavement. 

2.3 RIDESHARE VEHICLE LOADING 

Carpool vehicle loading can be accommodated in the designated carpool spaces close to the employee building 
entrances described above. Large rideshare vehicles such as vans or shuttle buses can also be provided with a 
loading area adjacent to the curb next to the employee entrance to the building (note that employee entrance  
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locations are yet to be determined). This loading area can also serve as taxi and TNC drop-off areas. Installing a 
bench is suggested at this location. 

2.4 SECURE BIKE STORAGE  

Providing secure bicycle storage racks or lockers that are placed conveniently adjacent to each building is critical to 
making bicycle commuting practical. The lack of secure bicycle storage is a major deterrent to commuters who want 
to bicycle to work. Suggested locations for bicycle racks would be next to the employee entrances to the building. 
Bicycle racks or lockers should be provided for at least 10 bicycles (1 space per 30 employees), until additional 
demand requires more racks. 

2.5 SHOWER FACILITIES 

Shower facilities can be provided in conjunction with bicycle storage, so that bicyclists can shower and freshen up 
when they start their shift. At least two shower stalls should be provided and can be unisex if separate dressing areas 
for each shower stall are provided and enclosed with internal doors, and with a shared wash basin and mirror area. 
This facility should be provided in the bottom floor of the building. 

2.6 CENTRAL LUNCH AREA  

Lunchtime vehicle trips can be reduced or avoided by providing a central lunch area in the building or an open eating 
area outside the building. It would encourage and allow employees to bring their own lunches and/or prepare them in 
the building. The lunch area can also have information on “takeout”/delivery menus to provide food and beverages for 
the employees. The lunch area can be expanded if additional use occurs in the future. Tables, chairs, waste 
receptacles, and provisions for water should be provided in this area. 

2.7 US DOT/EPA COMMUTER CHOICE PROGRAM 

The resort management can offer employees benefits from the US DOT/EPA Commuter Choice Program. Under this 
program, employers may give their employees up to $100 per month ($1,200 per year) in tax-free benefits to 
commute to work by transit or eligible vanpools. Employees receive the benefit completely free of all income taxes. 
The Commuter Choice Program can provide a significant tax savings to both employers and employees. 

3.0 TRANSPORTATION DEMAND MANAGEMENT PLAN 

The following TDM plan contains interrelated strategies to make each element more effective. These strategies 
include promoting alternative transportation and allowing alternative work schedules. They can be implemented 
independently or jointly with each other and are described in detail below. 

3.1 PROMOTING ALTERNATIVE TRANSPORTATION 

The key to getting staff to use alternative transportation is informing and educating them about the availability and 
benefits of alternative transportation. This educational and promotional function is the responsibility of the ETC, who 
should provide the following information and services to the employees as described in the following sections. 
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3.1.1 Public Transit Use 

The City of Santa Clarita Transit (SCT) provides bus route services to the entire City as well as connections to 
Amtrak and Metrolink. The current Local Transit System Map and schedule is included in Appendix A and can be 
found online at http://santaclaritatransit.com/routes-schedules/new-schedules/. Furthermore, SCT also operates a 
Dial-A-Ride (DAR) service which provides curb-to-curb local service to all areas in the City and within 3/4 of a mile 
from any Santa Clarita Transit local bus stop in unincorporated areas.  

Bus Services 

Public transit bus service in Santa Clarita is provided by SCT and runs on major arterial and collector streets in the 
City. The SCT Route 6 operates along Soledad Canyon as shown in Figure 4. The nearest bus stop is approximately 
two miles from the project site which is feasible to bike. The local bus schedule for Route 6 is included in Appendix A.  

Public transit use is the most efficient and effective of the TDM strategies. It removes vehicle trips from the roadways 
and the need for a parking space. Making public transit service available to the site would allow more employees to 
be transported to the project site than would a single occupancy car during peak travel time. This would also reduce 
parking demand and traffic impacts. Using public transit results in savings to the employees. They save money on 
gasoline and the mileage on their cars. They gain time to use when riding transit to read, sleep or work. 

A survey can be done to determine employee interest in any potential expanded bus service as needed. This 
information can be passed on to SCT by the ETC. If sufficient demand for riding transit exists with the employees, 
Sand Canyon Resort could operate a shuttle between the nearest bus stop and the project site at the beginning and 
end of each work shift. A shuttle bus service provided to and from the transit station or the bus stop would encourage 
employees to use public transit. 

SCT operates a DAR transit service for qualified elderly or special needs customers as well as the general public. It 
provides curb-to-curb service within the City. The DAR services the elderly and disabled from 4:30 AM to 10:30 PM 
Monday to Friday, 6:30 AM to 10:30 PM on Saturday, and 8:00 AM to 8:00 PM on Sunday. The service hours for the 
general public are from 6:00 PM to 10:30 PM Monday to Saturday, and 6:00 PM to 8:00 PM on Sunday.  

Current DAR services, SCT bus schedules and maps can be obtained online at www.santaclaritatransit.com. The 
Santa Clarita DAR service information and the Passenger Guide is included in Appendix B. It can be downloaded 
online at http://santaclaritatransit.com/services/dial-a-ride-asi/  

Metrolink Train Service 

Santa Clarita is located on a major north-south Metrolink rail line which provides commuter train service. Three 
Metrolink Stations serve Santa Clarita. Two of the stations, Newhall and Santa Clarita Metrolink stations are 
connected by local bus Route 6. As mentioned above, Route 6 runs along Soledad Canyon and the nearest bus stop 
to the project site is approximately two miles. Train service can provide long distance commuters with transportation 
to the bus stops near the site. A shuttle bus service can be provided to and from the transit station or the bus stop to 
encourage employees to use public transit. Current Metrolink schedules are available online at 
www.metrolinktrains.com. Copies of the Metrolink train schedules can also be obtained at the Santa Clarita Metrolink 
Station.  
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3.1.2 Carpooling 

Carpooling and vanpooling is a type of ridesharing program that reduces traffic significantly since the passengers are 
usually other drivers. Finding a carpool partner is key to starting a carpool, which can be done using ride matching 
services. The ride matching can be done internally with staff using bulletin boards or externally using online carpool 
matching services 

Internal carpool matching with employees is relatively easy. The ETC should compile a list of employees interested in 
carpooling that includes the employee’s home cities and work phone number or extension. This list can be posted at 
the designated Rideshare Information Area in the building. Employees who are interested in carpooling can then 
contact other employees who live close to them to coordinate with each other.  

External carpool matching has become very easy with the internet. Metro and other local transportation agencies 
offer online carpool matching via 323-GO-METRO. This phone number allows users to register their commute 
information and the service will match the user with a list of other potential carpoolers who have similar commute 
schedules and home and destination areas. For more information or to get rideshare information, visit 
www.commutesmart.info for details. 

Carpool meeting locations are often arranged among the carpoolers. However, other mutual convenient shopping 
center parking lots or one of many official Park and Ride lots throughout Southern California can also be used. These 
lots can be located on the internet at www.ie511.org/rideshare/park-and-ride. 

3.1.3 Motorcycle and Bicycle Use 

Although the automobile is the most common type of vehicle used for commuting in Southern California, other vehicle 
types exist that accomplish the same purpose with much less traffic and pollution impact. Currently, the motorcycle 
and bicycle are the vehicle types that have the narrowest profile of all vehicles and cause the least traffic impact. 

Motorcycles provide the same amount of mobility cars provide yet produce a lower traffic and parking impact. They 
occupy less than half the space of a car and even less compared to a sports utility vehicle (SUV). In traffic, a 
motorcycle easily bypasses traffic congestion due to its small size. Parking has traditionally been designed for 
automobiles since motorcycles are not a primary means of transportation, thus no motorcycle parking is usually 
provided for new developments. Although motorcycles have some drawbacks compared with an automobile, growing 
congestion in the region makes motorcycle use more desirable. 

Bicycle riding should be encouraged since it has low traffic impact, is non-polluting and healthy for the commuter. 
Southern California is particularly well suited for bicycle commuting due to its temperate climate. A five to seven miles 
distance is often found to be easily commutable on a bicycle. In addition, Santa Clarita buses have bike racks in front 
of some buses, making bike commuting very convenient and extend the range of a bike commuter. Bikeways have 
also been implemented throughout the city, which make bicycling safer and more convenient. Santa Clarita’s bikeway 
map is shown in Appendix C, and can be accessed interactively at http://gis.santa-clarita.com/html5/ostrails.html 
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3.1.4 Guaranteed Ride Home 

A complementary part of the TDM strategy to encourage alternative transportation is the provision of a car for a 
transit user or carpooler in order to run lunch errands or to have a guaranteed ride home in case of emergency. This 
gives an alternative to the transportation user and the security of knowing that he or she can access a vehicle when 
needed. The ETC could help facilitate short-term use of vehicles to accommodate emergency needs of the 
employees. 

Another way to guarantee a ride home for a transit user or carpooler is to use Zipcar or a similar service. Zipcar offers 
a car-sharing program that would be useful for carpoolers and transit users who need to access a car when needed. 
This service works by charging a membership fee. The price includes gasoline and insurance. In addition to the 
membership fee there is a monthly plan, occasional driving plan and extra value plan that can be chosen according to 
individual needs. Details on the program are available at www.zipcar.com. 

3.2 ALTERNATIVE WORK SCHEDULES 

The use of alternative work schedules is a TDM strategy that reduces the number of commuters on the road during 
peak travel times. It can be done by allowing employees to shift their arrival and departure times out of the peak 
commute hours. While this is a strategy that merely shifts traffic away from the peak rather than eliminating traffic 
demand, the resulting decrease in peak period traffic congestion may result in reduced vehicle emissions from 
increased travel speeds and reduced delays (idling emissions) at intersections. However, this allows people to 
continue driving instead of using public transit when it is the most effective and attractive, particularly for express 
commuter services. Allowing alternative schedules also reduces the potential for carpooling. 

There are  several  alternative work schedule options, which include flexible hours, a shifted early or late eight-hour 
schedule in a regular five-day week, or a compressed work week, which allows employees to work long hours and 
fewer days in a week. This reduces the number of trips to/from work and also shifts the time of travel to off-peak 
periods. A compressed work week can encompass any of the following: 

• “9/80 Schedule”: a schedule of 9 working days of 80 working hours in two weeks, where an employee works 
9-hour days for 8 days and an 8-hour day which allows alternate Fridays (or any other chosen weekday) off 
for the employee. 

• “8/80 schedule”: a schedule where the employee works 10-hour days for four days to achieve the 40-hour 
work week. 

These work schedules can be provided as an alternative to reduce peak hour congestion on streets adjacent to the 
project site if bus service cannot be brought in to serve the office site. 
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4.0 TDM PLAN SUMMARY 

The Sand Canyon Resort can utilize TDM strategies to reduce vehicle trips and parking needs. The strategies 
described in the TDM plan in the previous chapter complement each other and would be most effective if 
implemented together. At the minimum, the following TDM facilities and services are recommended to be provided by 
the resort, as required by the City of Santa Clarita.  

1. An employee common area space such as a lunch room or coffee area should be used to provide rideshare 
information like the current bus and train routes and schedules, and other public transit resources. The 
building management should assign an ETC among staff to implement and promote TDM strategies. A 
commuter information kiosk should be installed to provide transit and rideshare information, with access to 
local transportation agency websites including Santa Clarita Transit, Metrolink, and Rideshare service at 
www.commutesmart.info 

2. Provide designated parking for carpool vehicles with at least five spaces. Implement a carpool permit system 
administered by the ETC. At least two motorcycle parking spaces should be provided by converting a 
regular car parking space in the designated employee parking area. 

3. Rideshare vehicle loading areas should be provided at the curb in front of the employee entrances to the 
building, preferably with a bench. 

4. Secure bicycle storage racks should be provided for at least 10 bicycles located adjacent to the employee 
entrances of the buildings. 

5. Shower facilities should be provided with at least two shower stalls, and can be unisex if separate dressing 
areas for each shower stall are provided and enclosed with internal doors, and with a shared wash basin 
and mirror area. 

6. A central lunch area or outside eating area should be provided to allow employees to have a place for lunch 
to minimize the need for additional travel. Information on catering/delivery menu for food should also be 
provided to reduce vehicle trips for lunch. 

7. The resort management should offer financial incentives to encourage employees to commute by other 
modes of transportation. Under Commuter Choice program, employers can pay their employees up to $100 
per month ($1,200 per year) in tax-free benefits to commute to work by transit or eligible vanpools. It offers a 
significant tax savings to both employers and employees. 

Detailed design of the TDM facilities in the parking lot should be completed by the project civil engineers, and 
facilities such as the central lunch area and shower facilities should be designed by the project architects.  
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To: Steve Kim From: Sandhya Perumalla 

 Sand Canyon Country Club  Stantec 

File: 2073014970 Date: September 5, 2018 

 

Reference: Parking Analysis for Sand Canyon Resort in the City of Santa Clarita.   

The purpose of this memo is to provide a parking analysis to determine if adequate parking will be provided by the 
proposed Project, Sand Canyon Country Club. The Project is planning to develop a resort in the City of Santa Clarita. It 
includes 392 guest rooms consisting of a hotel and separate villas. It also includes amenities like miniature golf, swimming 
pools, tennis, pickle ball courts, a three-mile long multi-purpose trail, upscale restaurants, spa and sauna, beauty salons, 
gym and kids club, ball rooms and meeting rooms. It has an existing 27-hole golf course. The Project is expected to open 
in the year 2023. 

The Project is located in the southeast portion of the City of Santa Clarita. The Project site is located north of Robinson 
Ranch Road, east of Sand Canyon Road, west of the Sand Canyon Country Club clubhouse, and south of Oak Springs 
Canyon Road. See Figure 1 for the Project Site. Access to the project site will be via multiple proposed new intersections 
with Robinson Ranch Road. See Figure 2 for the site plan. Stantec reviewed the project’s proposed site plan to determine 
if adequate parking will be provided based on the project use and the City’s parking code. 

As can be seen in Table 1, based on the ITE Parking Generation fourth edition, the average peak period parking demand 
is 1.29 vehicles for each occupied room and 8.68 vehicles per hole of golf course. Since the majority of golfers will be 
guests of the hotel, a conservative estimate of 33 percent is used to account for golfers not arriving by vehicle. This is 
applied by reducing the parking demand for the golf course by one-third. To be conservative, an assumption is made that 
all the rooms are occupied. Therefore, a total of 663 parking spaces are required to accommodate the proposed 392 
rooms and 27 golf course holes. 

Table 1 Parking Demand 

Category Units Rate Parking Demand

Resort Hotel incl. Villas (330) 392 Rooms 1.29 506 

Golf Course (430) 27 Holes 8.68 234 

Less golfers staying at resort (33%) -77 

Total Parking Demand 663 
Parking Rate Source:  
Institute of Transportation Engineers (ITE), Parking Generation 4th Edition with Land Code in parentheses

As shown in Table 2, the Sand Canyon Country Club has a total of 319 existing parking spaces shared between two 
parking areas. The resort area proposes to provide 375 parking spaces. Therefore, the total vehicular parking spaces 
provided by the project is 694 parking spaces which satisfies the parking demand based on parking generation rate 
discussed above. The proposed project has an existing golf driving range with two parking areas as shown in Figure 3 
and the proposed parking for the resort area as shown in Figure 4. 
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Table 2 Parking Supply 

Area Spaces 

Golf Course Parking Area 1 - Existing 238

Golf Course Parking Area 2 - Existing 81*

Total - Existing 319

Resort Parking Area - Future/Proposed 375 

Total 694

* Currently unpaved and unmarked. It will be rebuilt with the proposed parking. 

Per the City of Santa Clarita’s parking code, the project is required to provide one parking space for each occupied room, 
one parking space per 100 square feet of banquet facility, and 10 parking spaces per hole. Since the majority of the 
banquet facility guests will be guests of the hotel, a conservative reduction factor of 50 percent is used to account for 
them, and as mentioned above, since the majority of golfers will be guests of the hotel, a conservative reduction factor of 
33 percent is used to account for them. Therefore, the parking demand is reduced by half for banquet facility and reduced 
by one-third for golf course to account for guests staying at the resort hotel. As shown in Table 3, the total parking 
requirement based on the City code is 690 parking spaces. 

Table 3 Santa Clarita Parking Code Requirements 

Category Units Rate Parking Demand

Hotel (incl. Villas) 392 Rooms 1.00 392 

Banquet Facility 23,520 Sq. Ft. 1/100 235 

Less banquet guests staying at resort (50% of Banquet Facility) -118 

Golf Course 27 Holes 10.00 270 

Less golfers staying at resort (33% of Golf Course) -89 

Total Parking Requirement 690 

Table 4 below provides a comparison of the required parking spaces based on the ITE parking generation’s parking 
demand and City’s parking code which shows that the proposed parking supply of 694 parking spaces exceeds both 
requirements. It also shows a surplus of 31 spaces (5%) based on parking demand and a surplus of 4 spaces (1%) based 
on the City’s parking code. Therefore, the total of 694 parking spaces proposed to be provided by the project meets the 
Santa Clarita parking code requirement. 

Table 4 Parking Comparison 

 Provided Required Surplus 
Percent 
Surplus

Based on Demand 694 663 31 5% 

Based on City Code 694 690 4 1% 
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In conclusion, the proposed parking spaces provided by the Sand Canyon Country Club exceeds the requirements based 
on the parking demand and the City’s parking code and is considered adequate for the project’s use. Therefore, fewer 
spaces could be provided without negatively affecting parking conditions. 

Thank you for the opportunity to work with you and your team on this important Parking Analysis effort for Sand Canyon 
Resort project. Please feel free to contact me if you have any questions or if would like to discuss on the above material.  

STANTEC CONSULTING SERVICES INC. 

Sandhya Perumalla 
Senior Transportation Planner 
Phone: (949) 923-6074 
Fax: (949) 923-6121 

Sandhya.perumalla@stantec.com 

Attachment:  Project Site  
 Site Plan 
 Existing Parking 
 Proposed Parking  

c:  Daryl Zerfass, Stantec 
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Site Plan
Figure 2
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Existing Golf Parking
Figure 3
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Proposed Resort Parking
Figure 4
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