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EXHIBIT 5-2 : OPENING YEAR CUMULATIVE (2028) WITH PROJECT TRAFFIC VOLUMES
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5.4 INTERSECTION OPERATIONS ANALYSIS 
Opening Year Cumulative (2028) peak hour traffic operations have been evaluated for the study area 
intersections based on the analysis methodologies presented in Section 2 Methodologies. The 
intersection analysis results are summarized in Table 5-1 for Opening Year Cumulative (2028) traffic 
conditions. 

5.4.1 Opening Year Cumulative (2028) Without Project Traffic Conditions 

LOS calculations were conducted for the study intersections to evaluate their operations under 
Opening Year Cumulative (2028) Without Project conditions with roadway and intersection 
geometrics consistent with Section 5.1 Roadway Improvements. As shown in Table 5-1, the following 
study area intersections are anticipated to operate at an unacceptable LOS under Opening Year 
Cumulative (2028) Without Project traffic conditions: 

• Quarry Road & I-15 SB Ramps (#1) – LOS F PM peak hour only
• Quarry Road & Stoddard Wells Road (#2) – LOS F PM peak hour only
• I-15 NB Ramps & Stoddard Wells Road (#3) – LOS F AM and PM peak hours

The intersection operations analysis worksheets for Opening Year Cumulative (2028) Without Project 
traffic conditions are included in Appendix 5.1. 

5.4.2 Opening Year Cumulative (2028) With Project Traffic Conditions 

As shown in Table 5-1, no additional study area intersections are anticipated to operate at an 
unacceptable LOS with the addition of Project traffic. The intersection operations analysis 
worksheets for Opening Year Cumulative (2028) With Project traffic conditions are included in 
Appendix 5.2. 

5.5 TRAFFIC SIGNAL WARRANTS ANALYSIS 
Traffic signal warrants have been performed for Opening Year Cumulative (2028) traffic conditions 
based on peak hour intersection turning movements volumes or planning level (ADT) volumes.  The 
following study area intersections are anticipated to meet a traffic signal warrant under Opening 
Year Cumulative (2029) Without Project traffic conditions: 

• Quarry Road & I-15 SB Ramps (#1)
• Quarry Road & Stoddard Wells Road (#2)
• I-15 NB Ramps & Stoddard Wells Road (#3)
• Wrangler Road & Stoddard Wells Road (#4)

With the addition of Project traffic, no additional study area intersections are anticipated to meet a 
traffic signal warrant as they are all warranted under Opening Year Cumulative (2028) Without 
Project traffic conditions. The Opening Year Cumulative (2028) Without Project traffic conditions 
traffic signal warrant analysis worksheets are provided in Appendix 5.3. 

48
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TABLE 5-1: OYC (2028) INTERSECTION ANALYSIS 

# Intersection 
Traffic 

Control2 

2028 Without Project 2028 With Project 

Delay1 Level of 
Service 

Delay1 Level of 
Service (Secs.) (Secs.) 

AM PM AM PM AM PM AM PM 

1 Quarry Rd. & I-15 SB Ramps CSS 14.6  75.5  B F 17.4  >100 C F 

2 Quarry Rd. & Stoddard Wells Rd. CSS 20.8  >100 C F 31.4  >100 D F 

3 I-15 NB Ramps & Stoddard Wells Rd. CSS >100 >100 F F >100 >100 F F 

4 Wrangler Rd. & Stoddard Wells Rd. TS Future Intersection 50.5  40.2  D D 

5 Driveway 1 & Stoddard Wells Rd. CSS Future Intersection 14.0  28.0  B D 
* BOLD = Level of Service (LOS) does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS). 
1 Per the Highway Capacity Manual (7th Edition), overall average intersection delay and level of service are shown for 

intersections with a traffic signal or all way stop control.  For intersections with cross street stop control, the delay and level 
of service for the worst individual movement (or movements sharing a single lane) are shown. HCM delay reported in 
seconds. 

2 TS = Traffic Signal; AWS = All-way Stop; CSS = Cross-street Stop 

5.6 OFF-RAMP QUEUING ANALYSIS 
Queuing analysis findings for Opening Year Cumulative (2028) Without and With Project are 
presented in Table 5-2. As shown in Table 5-2, the following movement is anticipated to experience 
off-ramp queuing issues during the weekday AM or weekday PM 95th percentile traffic flows under 
Opening Year Cumulative (2028) Without Project traffic conditions: 

• I-15 NB Ramps & Stoddard Wells Road (#3) Southbound shared left-through-right – AM and PM 
peak hours 

With the addition of Project traffic, no additional movements are anticipated to experience off-ramp 
queuing issues under Opening Year Cumulative (2028) With Project traffic conditions. Worksheets for 
Opening Year Cumulative (2028) Without Project and With Project traffic conditions queuing analysis 
are provided in Appendices 5.4 and 5.5, respectively. 
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TABLE 5-2: OYC (2028) QUEUING SUMMARY 

# Intersection Movement 

Available 
Stacking 
Distance 

(Feet) 

2028 Without Project 2028 With Project 

95th Percentile Queue (Feet)3 
Acceptable? 

1 
95th Percentile Queue (Feet)3 

Acceptable? 
1  

AM Peak Hour PM Peak Hour AM PM AM Peak Hour PM Peak Hour AM PM  

1 Quarry Rd. & I-15 SB 
Ramps WBL/R 1,000 38   168   Yes Yes 63   270   Yes Yes 

 

   

3 I-15 NB Ramps & 
Stoddard Wells Rd. SBL/T/R 1,000 5,960   -- 3 No No 6,608   -- 3 No No 

 

   
1  Stacking Distance is acceptable if the required stacking distance is less than or equal to the stacking distance provided.  An additional 25 feet of stacking which is assumed to be 
provided in the transition for turn pockets is reflected in the stacking distance shown on this table, where applicable. 

 

 
2  95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles.  

3 Overflow of vehicles, no queue reported in Synchro and assumed to exceed available storage. 
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5.7 PROJECT DEFICIENCIES AND RECOMMENDED IMPROVEMENTS 
5.7.1 Recommended Improvements to Address Deficiencies at Intersections 

The effectiveness of the recommended improvement strategies to address Opening Year 
Cumulative (2028) traffic deficiencies are presented in Table 5-3 to achieve LOS D or better. 
Worksheets for Opening Year Cumulative (2028) With Project conditions, with improvements, HCM 
calculation worksheets are provided in Appendix 5.6. 

5.7.2 Recommended Improvements to Address Deficiencies for Off-Ramp Queues 

The effectiveness of the recommended improvement strategies to address Opening Year 
Cumulative (2028) off-ramp deficiencies are presented in Table 5-4. The improvements are 
consistent with the intersection improvements identified in Table 5-3. Worksheets for Opening Year 
Cumulative (2028) With Project conditions, with improvements, off-ramp queuing analysis 
worksheets are provided in Appendix 5.7.
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TABLE 5-3: OYC (2028) INTERSECTION ANALYSIS WITH IMPROVEMENTS 

        Intersection Approach Lanes1 Delay2 Level of 

# Intersection 

Traffic Northbound Southbound Eastbound Westbound (secs.) Service 

Control3 L T R L T R L T R L T R AM PM AM PM 
1 Quarry Rd. & I-15 SB Ramps                                   
   Without Improvements: CSS 0 1 0 0 1 0 0 0 0 0 1 0 17.4  >100 C F 
   With Improvements: CSS 0 1 1 0 1 0 0 0 0 0 1 0 10.0  23.7  A C 
2 Quarry Rd. & Stoddard Wells Rd.                                   
   Without Improvements: CSS 0 0 0 0 1 0 0 1 0 0 1 0 31.4  >100 D F 
   With Improvements: CSS 0 0 0 0 1 0 0 1 1 0 1 0 11.3  33.3  B D 
3 I-15 NB Ramps & Stoddard Wells Rd.                                   
   Without Improvements: CSS 0 1 0 0 1 0 0 1 0 0 1 0 >100 >100 F F 
    With Improvements: TS 1 1 0 2 1 0 1 1 0 1 2 0 38.9  50.2  D D 
* BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS). 
1  When a right turn is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for right turning 

vehicles to travel outside the through lanes. 
 

 
 L  =  Left;  T  =  Through;  R  =  Right; >> = Free-Right Turn Lane; > = Right-Turn Overlap Phasing; 1 = Improvement 

2 Per the Highway Capacity Manual 7th Edition, overall average intersection delay and level of service are shown for intersections with a traffic signal or all way 
stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or movements sharing a single 
lane) are shown. 

 

 

3 TS = Traffic Signal 
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TABLE 5-4: OYC (2028) QUEUING SUMMARY WITH IMPROVEMENTS 

# Intersection Movement 

Available 
Stacking 
Distance 

(Feet) 

2028 With Project 

95th Percentile Queue (Feet)3 Acceptable? 1 
 

AM Peak Hour PM Peak Hour AM PM  

1 Quarry Rd. & I-15 SB 
Ramps WBL/R 1,000 25   20   Yes Yes 

 

   

3 I-15 NB Ramps & 
Stoddard Wells Rd. 

SBL 1,000 845 2 606 2 Yes Yes  

  SBT/R 1,000 14   15   Yes Yes  

                   
Underline = Improvement  
1  Stacking Distance is acceptable if the required stacking distance is less than or equal to the stacking distance provided.  An additional 
25 feet of stacking which is assumed to be provided in the transition for turn pockets is reflected in the stacking distance shown on this 
table, where applicable. 

 

 
2  95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles.  
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6 LOCAL AND REGIONAL FUNDING MECHANISMS 
Transportation improvements within the Town of Apple Valley are funded through a combination of 
direct project mitigation, development impact fee programs or fair share contributions, such as the 
Town of Apple Valley Development Impact Fee (DIF) program. Identification and timing of needed 
improvements is generally determined through local jurisdictions based upon a variety of factors. 

6.1 TOWN OF APPLE VALLEY DEVELOPMENT IMPACT FEE PROGRAM 
The Town of Apple Valley has implemented a DIF program. This program collects fees from new 
single-family residential, multi-family residential, commercial, office use, and industrial 
developments. These fees serve to fund compliant regional facilities as well as local facilities such as 
law enforcement, storm drainage, sanitary sewer, and general government fees. Fees are also 
allocated to finance parks and Apple Valley Fire Protection District. Under the town’s DIF program, 
the Town may grant developers construct certain facilities and landscaped medians identified in the 
list of improvements funded by the DIF program.  

It is recommended that the Project Applicant coordinate with Town of Apple Valley DIF program to 
enter into a formal credit reimbursement agreement prior to remitting fee payments and/or 
initiating construction of any program facilities. Establishing such an agreement is essential to allow 
the Town of Apple Valley sufficient opportunity to review the proposed construction plans and 
implementation schedule. This review enables the agency to determine the eligibility of specific 
improvements for fee program credit amount in accordance with the program’s guidelines.  

6.2 MEASURE “I” FUNDS 
In 2004, the voters of San Bernardino County approved the 30-year extension of Measure “I”, a one-
half of one percent sales tax on retail transactions, through the year 2040, for transportation projects 
including, but not limited to, infrastructure improvements, commuter rail, public transit, and other 
identified improvements. The Measure “I” extension requires that a regional traffic impact fee be 
created to ensure development is paying its fair share. A regional Nexus study was prepared by the 
San Bernardino County Transportation Authority (SBCTA) and concluded that each jurisdiction 
should include a regional fee component in their local programs in order to meet the Measure “I” 
requirement. The regional component assigns specific facilities and cost sharing formulas to each 
jurisdiction and was most recently updated in March 2019. Revenues collected through these 
programs are used in tandem with the Town’s DIF funds to deliver projects identified in the Nexus 
Study. While Measure “I” is a self-executing sales tax administered by SBCTA, it bears discussion here 
because the funds raised through Measure “I” have funded in the past and will continue to fund new 
transportation facilities in San Bernardino County, including within the Town of Apple Valley. 

6.3 FAIR SHARE CONTRIBUTION 
Project improvements may include a combination of fee payments to established programs, 
construction of specific improvements, payment of a fair share contribution toward future 
improvements or a combination of these approaches. Improvements constructed by development 
may be eligible for a fee credit or reimbursement through the program where appropriate (to be 
determined at the Town’s discretion). 
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8 CERTIFICATION 
The contents of this Traffic Analysis represent an accurate depiction of the transportation 
environment and deficiencies associated with the proposed Apple Valley 84 Project. The information 
contained in this Traffic Analysis is based on the best available data at the time of preparation. If you 
have any questions, please contact me directly at (949) 861-0177. 

Charlene So, P.E. 
Principal 
URBAN CROSSROADS, INC. 
1133 Camelback #8329 
Newport Beach, CA  92658 
(949) 861-0177
cso@urbanxroads.com

Education 

Bachelor of Science in Civil Engineering 
University of California, Irvine • June 2004 

Professional Registrations 

PE – Registered Professional Traffic Engineer – TR 2414 • January 2007 

Professional Affiliations 

ITE – Institute of Transportation Engineers 
WTS – Women’s Transportation Seminar 
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