




































































































Figure 32
Year 2045 Without Project

AM Peak Hour Intersection Turning Movement Volumes
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Figure 33
Year 2045 Without Project

PM Peak Hour Intersection Turning Movement Volumes
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Figure 34
Year 2045 With Project Average Daily Traffic Volumes
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Figure 35
Year 2045 With Project

AM Peak Hour Intersection Turning Movement Volumes
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Figure 36
Year 2045 With Project

PM Peak Hour Intersection Turning Movement Volumes
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6. FUTURE LEVELS OF SERVICE ANALYSIS 
 
Detailed intersection Level of Service calculation worksheets for each of the following analysis scenarios are 
provided in Appendix G.  
 
Project design features, such as improvements necessary to provide project site access, are assumed to be 
constructed by the proposed project and are described in further detail in the Site Access & Circulation section 
presented later in this report. 
 
EXISTING PLUS PROJECT 
 
The study intersection Levels of Service for Existing Plus Project conditions are shown in Table 4. As shown 
in Table 4, the study intersections are forecast to operate within acceptable Levels of Service (C or better) 
during the peak hours for Existing Plus Project conditions. Therefore, the proposed project is forecast to result 
in no project-related Level of Service deficiencies at the study intersections for the Existing Plus Project 
scenario. 
 
OPENING YEAR (2027) WITHOUT PROJECT 
 
The study intersection Levels of Service for Opening Year (2027) Without Project conditions are shown in 
Table 5. As shown in Table 5, the study intersections are forecast to operate within acceptable Levels of 
Service (C or better) during the peak hours for Opening Year (2027) Without Project conditions. 
 
OPENING YEAR (2027) WITH PROJECT 
 
The study intersection Levels of Service for Opening Year (2027) With Project conditions are shown in Table 
6. As shown in Table 6, the study intersections are forecast to operate within acceptable Levels of Service (C 
or better) during the peak hours for Opening Year (2027) With Project conditions. Therefore, the proposed 
project is forecast to result in no project-related Level of Service deficiencies at the study intersections for 
the Opening Year (2027) With Project scenario. 
 
YEAR 2040 WITHOUT PROJECT 
 
The study intersection Levels of Service for Year 2040 Without Project conditions are shown in Table 7. As 
shown in Table 7, the study intersections are forecast to operate within acceptable Levels of Service (C or 
better) during the peak hours for Year 2040 Without Project conditions. 
 
YEAR 2040 WITH PROJECT 
 
The study intersection Levels of Service for Year 2040 With Project conditions are shown in Table 8. As 
shown in Table 8, the study intersections are forecast to operate within acceptable Levels of Service (C or 
better) during the peak hours for Year 2040 With Project conditions. Therefore, the proposed project is 
forecast to result in no project-related Level of Service deficiencies at the study intersections for the Opening 
Year (2027) With Project scenario. 
 
Traffic Signal Warrant Analysis 
 
The potential need for installation of a traffic signal at crossroad stop control study intersections was evaluated 
based on the California Manual on Uniform Traffic Control Devices (“California MUTCD”, November 2014), 
Section 4C-101, peak hour volume analysis (Traffic Signal Warrant 3). The California MUTCD states that a 
traffic control signal should not be installed unless one or more warrants are satisfied. Application of the traffic 
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signal warrants should be based on engineering judgement and satisfaction of one or more traffic signal 
warrants shall not in itself require the installation of a traffic signal.  
 
A traffic signal is not projected to be warranted at the study area intersections based on the peak hour volume 
warrant. Traffic signal warrant worksheets are provided in Appendix H. 
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Delay2 LOS3 Delay2 LOS

1. Sheep Creek Road at Phelan Road TS  17.0 B  18.5 B

2. Sheep Creek Road at Warbler Road CSS  14.1 B  14.7 B

3. Sheep Creek Road at Nelson Road TS  10.5 B  7.7 A

4. Sheep Creek Road at Civic Center North Driveway CSS  13.5 B  14.3 B

5. Sheep Creek Road at Civic Center South Driveway CSS  13.4 B  13.1 B

6. Project South Driveway at Warbler Road CSS  8.4 A  8.6 A

Notes:

(1) TS = Traffic Signal; CSS = Cross Street Stop

(2)

(3) LOS = Level of Service

Delay is shown in seconds per vehicle. For intersections with traffic signal or all way stop control, overall average

intersection delay and LOS are shown. For intersections with cross street stop control, LOS is based on average

delay of the worst minor street approach or major street left turn movement.

Table 4
Existing Plus Project Intersection Levels of Service 

ID Study Intersection

Traffic 

Control1

AM 

Peak Hour

PM 

Peak Hour

Phelan Community Park 

Traffic Impact Analysis

1939551



Delay2 LOS3 Delay2 LOS

1. Sheep Creek Road at Phelan Road TS 19.4 B 22.0 C

2. Sheep Creek Road at Warbler Road CSS 15.1 C 14.4 B

3. Sheep Creek Road at Nelson Road TS 12.7 B 8.8 A

4. Sheep Creek Road at Civic Center North Driveway CSS 13.5 B 13.5 B

5. Sheep Creek Road at Civic Center South Driveway CSS 13.7 B 14.8 B

Notes:

(1) TS = Traffic Signal; CSS = Cross Street Stop

(2)

(3) LOS = Level of Service

Delay is shown in seconds per vehicle. For intersections with traffic signal or all way stop control, overall average

intersection delay and LOS are shown. For intersections with cross street stop control, LOS is based on average

delay of the worst minor street approach or major street left turn movement.

PM 

Peak Hour

AM 

Peak Hour

Table 5
Opening Year (2027) Without Project Intersection Levels of Service 

ID Study Intersection

Traffic 

Control1

Phelan Community Park 

Traffic Impact Analysis

1939552



Delay2 LOS3 Delay2 LOS

1. Sheep Creek Road at Phelan Road TS 28.6 C 30.3 C

2. Sheep Creek Road at Warbler Road CSS 16.9 C 18.6 C

3. Sheep Creek Road at Nelson Road TS 12.9 B 9.2 A

4. Sheep Creek Road at Civic Center North Driveway CSS 14.6 B 16.9 C

5. Sheep Creek Road at Civic Center South Driveway CSS 13.9 B 15.8 C

6. Project South Driveway at Warbler Road CSS 8.4 A 8.6 A

Notes:

(1) TS = Traffic Signal; CSS = Cross Street Stop

(2)

(3) LOS = Level of Service

Delay is shown in seconds per vehicle. For intersections with traffic signal or all way stop control, overall average

intersection delay and LOS are shown. For intersections with cross street stop control, LOS is based on average

delay of the worst minor street approach or major street left turn movement.

AM 

Peak Hour

PM 

Peak Hour

Table 6
Opening Year (2027) With Project Intersection Levels of Service 

ID Study Intersection

Traffic 

Control1

Phelan Community Park 

Traffic Impact Analysis

1939553



Delay2 LOS3 Delay2 LOS

1. Sheep Creek Road at Phelan Road TS 32.8 C 34.4 C

2. Sheep Creek Road at Warbler Road CSS 13.7 B 14.9 B

3. Sheep Creek Road at Nelson Road TS 15.5 B 11.3 B

4. Sheep Creek Road at Civic Center North Driveway CSS 14.1 B 13.9 B

5. Sheep Creek Road at Civic Center South Driveway CSS 14.7 B 15.3 C

Notes:

(1) TS = Traffic Signal; CSS = Cross Street Stop

(2)

(3) LOS = Level of Service

Table 7
Year (2040) Without Project Intersection Levels of Service 

ID Study Intersection

Traffic 

Control1

Delay is shown in seconds per vehicle. For intersections with traffic signal or all way stop control, overall average

intersection delay and LOS are shown. For intersections with cross street stop control, LOS is based on average

delay of the worst minor street approach or major street left turn movement.

PM 

Peak Hour

AM 

Peak Hour

Phelan Community Park 

Traffic Impact Analysis

1939554



Delay2 LOS3 Delay2 LOS

1. Sheep Creek Road at Phelan Road TS 32.9 C 34.5 C

2. Sheep Creek Road at Warbler Road CSS 15.3 C 19.5 C

3. Sheep Creek Road at Nelson Road TS 15.5 B 11.6 B

4. Sheep Creek Road at Civic Center North Driveway CSS 15.9 C 17.5 C

5. Sheep Creek Road at Civic Center South Driveway CSS 14.9 B 16.4 C

6. Project South Driveway at Warbler Road CSS 8.4 A 8.6 A

Notes:

(1) TS = Traffic Signal; CSS = Cross Street Stop

(2)

(3) LOS = Level of Service

Delay is shown in seconds per vehicle. For intersections with traffic signal or all way stop control, overall average

intersection delay and LOS are shown. For intersections with cross street stop control, LOS is based on average

delay of the worst minor street approach or major street left turn movement.

AM 

Peak Hour

PM 

Peak Hour

Table 8
Year (2040) With Project Intersection Levels of Service 

ID Study Intersection

Traffic 

Control1

Phelan Community Park 

Traffic Impact Analysis

1939555
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7. SITE ACCESS & ON-SITE CIRCULATION 
 
This section describes the project site access and on-site circulation. Vehicular access would be provided via 
project access intersections with Sheep Creek Road via the adjacent Community Center parking lot and 
Warbler Street. 
 
PROJECT DESIGN FEATURES 
 
This analysis assumes the following improvements will be constructed by the project to provide project site 
access: 
 
6.  Project South Driveway (NS) at Warbler Street (EW) 

 Install southbound stop control. 

 Construct the southbound approach to consist of one shared left/right turn lane. 
 

7.   Project North Access3 (NS) at: Sahara Road (EW) 

 Install northbound stop control. 

 Construct the northbound approach to consist of one through lane. 
 
Civic Center North Access Roadway 

 Construct full-width roadway extension from existing termination to park. 
 
Warbler Road 

 Construct full-width roadway extension from existing termination to park drop-off location. 
 
This analysis also assumes the project shall comply with the following conditions as part of the County of San 
Bernardino standard development review process to ensure adequate geometric design and emergency 
access: 
 

 Site-adjacent roadways shall be constructed or repaired at their ultimate half-section width, including 
landscaping and parkway improvements in conjunction with development, or as otherwise required by 
the County of San Bernardino. 

 

 All on-site and off-site roadway design, traffic signing and striping, and traffic control improvements 
relating to the proposed project shall be constructed in accordance with applicable State/Federal 
engineering standards and to the satisfaction of the County of San Bernardino. 

 

 The final grading, landscaping, and street improvement plans shall demonstrate that sight distance 
requirements are met in accordance with applicable County of San Bernardino/California Department of 
Transportation sight distance standards. 

 

 A construction work site traffic control plan shall comply with State standards set forth in the California 
Manual of Uniform Traffic Control Devices and shall be submitted to the County for review and approval 
prior to the issuance of a grading permit or start of construction. The plan shall identify any roadway, 
sidewalk, bike route, or bus stop closures and detours as well as haul routes and hours of operation. All 
construction related trips shall be restricted to off-peak hours to the extent possible.  

 

 The project shall comply with the County of San Bernardino municipal parking requirements which will be 
reviewed as a part of the standard development review process. 

 
3 The project north access to the unpaved Sahara Road is an auxiliary access not intended for primary vehicular use.  
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SITE ACCESS QUEUING ANALYSIS 
 
Table 9 summarizes the results of a queue analysis for key turn movements providing project site access. The 
forecasted queue lengths shown in Table 9 are based on the Highway Capacity Manual 95th-percentile back-
of-queue methodology as reported in the delay/Level of Service worksheets (see Appendix G). As shown in 
Table 9, the traffic volumes for project site access locations is forecast to operate within the available storage 
length during the peak hours for the evaluated scenarios conditions. Therefore, the proposed project is 
forecast to result in no project-related Level of Service deficiencies at the study intersections for evaluated 
scenarios. 
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ID Approach Lane (Feet)2 AM PM

2. Northbound Thru-Right 75 <5 <5 YES

Southbound Left-Thru 75 <5 <5 YES

Westbound Shared 250 10 25 YES

4. Northbound Thru 510 <5 <5 YES

Northbound Right 450 <5 <5 YES

Southbound Thru 250 <5 <5 YES

Southbound Left 98 <5 <5 YES

Westbound Shared 150 <5 15 YES

5. Northbound Right 50 <5 <5 YES

Northbound Thru 285 <5 <5 YES

Southbound Thru 510 <5 <5 YES

Southbound Left 120 <5 <5 YES

Westbound Shared 45 <5 10 YES

6. Southbound Shared 45 <5 <5 YES

Eastbound Left-Thru 250 <5 <5 YES

Westbound Thru-Right 350 <5 <5 YES

Notes:

(1)

(2) Length of turning lane storage or distance to the adjacent driveway (existing or proposed future development).

Storage 

Length

The forecast 95th-percentile queue lengths shown in the delay calculation worksheets have been rounded up to nearest 5-foot 

increment. 

Sheep Creek Road at 

Warbler Road

Intersection

Table 9

Project Queuing Storage Analysis

Sheep Creek Road at Civic 

Center North Driveway

Project South Driveway at 

Warbler Road

Sheep Creek Road at Civic 

Center South Driveway

Adequate Storage 

Provided

Year (2040)  With Project

Peak Hour 95th-Percentile  

Queue Length (Feet)1

Year (2040)  With 

Project

Phelan Community Park 

Traffic Impact Analysis

1939558





Figure 37
Recommended Lane Geometry and

Intersection Traffic Controls
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CIntersection LOS

0.24d_I, Intersection Delay [s/veh]

BAAApproach LOS

14.870.270.00d_A, Approach Delay [s/veh]

1.641.640.001.450.000.0095th-Percentile Queue Length [ft/ln]

0.070.070.000.060.000.0095th-Percentile Queue Length [veh/ln]

BCAAAAMovement LOS

12.1323.060.008.670.000.00d_M, Delay for Movement [s/veh]

0.010.010.010.020.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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0.000Volume to Capacity (v/c):

ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 6: Project S Dwy (NS) at Warbler Rd (EW)

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Warbler RdWarbler RdProject S DwyName

Intersection Setup

000Pedestrian Volume [ped/h]

02633640Total Analysis Volume [veh/h]

078210Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95000.95000.95000.95000.95000.9500Peak Hour Factor

02531640Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

047640Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

02124000Base Volume Input [veh/h]

Warbler RdWarbler RdProject S DwyName

Volumes
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AIntersection LOS

1.12d_I, Intersection Delay [s/veh]

AAAApproach LOS

0.001.128.42d_A, Approach Delay [s/veh]

0.000.000.280.280.290.2995th-Percentile Queue Length [ft/ln]

0.000.000.010.010.010.0195th-Percentile Queue Length [veh/ln]

AAAAAAMovement LOS

0.000.000.007.268.428.86d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.580Volume to Capacity (v/c):

CLevel Of Service:

34.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 1: Sheep Creek Rd (NS) at Phelan Rd (EW)

Intersection Level Of Service Report

YesYesYesYesCrosswalk

NoNoNoNoCurb Present

0.000.000.000.00Grade [%]

45.0035.0055.0040.00Speed [mph]

100.00100.00102.00100.00100.00105.00100.00100.00105.00100.00100.0097.00Pocket Length [ft]

001001001001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Phelan RdPhelan RdSheep Creek RdSheep Creek RdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000v_ab, Corner Pedestrian Volume [ped/h]

0000v_ci, Inbound Pedestrian Volume crossing mi

0000v_co, Outbound Pedestrian Volume crossing 

0000v_di, Inbound Pedestrian Volume crossing m

0000v_do, Outbound Pedestrian Volume crossing 

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

8164020663508133221182222249326149Total Analysis Volume [veh/h]

20160521612733554656628237Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95000.95000.95000.95000.95000.95000.95000.95000.95000.95000.95000.9500Peak Hour Factor

7760819660483126210173211237310142Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

001310000130151512Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

7760818350483126210160211222295130Base Volume Input [veh/h]

Phelan RdPhelan RdSheep Creek RdSheep Creek RdName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoNoNoMaximum Recall

NoNoNoNoNoNoNoNoMinimum Recall

0.02.02.00.02.02.00.02.02.00.02.02.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

NoNoNoNoRest In Walk

0210022002000250Pedestrian Clearance [s]

070070070070Walk [s]

0.03.03.00.03.03.00.03.03.00.03.03.0Vehicle Extension [s]

03213033140341303615Split [s]

0.01.01.00.01.01.00.01.01.00.01.01.0All red [s]

0.03.03.00.03.03.00.03.03.00.03.03.0Amber [s]

03030030300303003030Maximum Green [s]

077077077077Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

Auxiliary Signal Groups

047083061025Signal group

PermissPermissProtectePermissPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

8.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

95Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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46.65206.33157.9356.97244.17151.37194.4271.30224.60247.01149.33169.0295th-Percentile Queue Length [ft/ln]

1.878.256.322.289.776.057.782.858.989.885.976.7695th-Percentile Queue Length [veh/ln]

25.92117.4687.7431.65145.3284.09108.8639.61130.81147.4482.9693.9050th-Percentile Queue Length [ft/ln]

1.044.703.511.275.813.364.351.585.235.903.323.7650th-Percentile Queue Length [veh/ln]

NoNoYesNoYesNoNoNoYesYesNoNoCritical Lane Group

BCCCDDCCDDDDLane Group LOS

17.4620.2525.2834.5441.1150.1734.4530.0046.9943.9735.4350.66d, Delay for Lane Group [s/veh]

0.120.430.340.230.830.790.600.220.850.840.490.82X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.080.201.530.432.977.981.590.137.396.460.578.76d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.110.110.500.110.110.110.110.110.110.110.110.11k, delay calibration

17.3820.0523.7634.1238.1442.1832.8629.8739.6037.5134.8641.90d1, Uniform Delay [s]

6631486605274613168367823262295662182c, Capacity [veh/h]

161536181810161536181810161536181810161536181810s, saturation flow rate [veh/h]

0.050.180.110.040.140.070.140.050.120.150.090.08(v / s)_i Volume / Saturation Flow Rate

0.410.410.330.170.170.090.230.230.140.180.180.10g / C, Green / Cycle

39393216169222214171710g_i, Effective Green Time [s]

2.002.002.002.002.002.002.002.002.002.002.002.00l2, Clearance Lost Time [s]

0.000.000.000.000.000.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.004.004.004.004.004.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

959595959595959595959595C, Cycle Length [s]

RCLRCLRCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 50.66 35.43 43.97 46.99 30.00 34.45 50.17 41.11 34.54 25.28 20.25 17.46

Movement LOS D D D D C C D D C C C B

d_A, Approach Delay [s/veh] 41.50 37.61 42.23 21.13

Approach LOS D D D C

d_I, Intersection Delay [s/veh] 34.52

Intersection LOS C

Intersection V/C 0.580

Other Modes

g_Walk,mi, Effective Walk Time [s] 11.0 11.0 11.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 37.14 37.14 37.14 37.14

I_p,int, Pedestrian LOS Score for Intersection 2.710 2.802 2.780 2.920

Crosswalk LOS B C C C

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 674 632 611 589

d_b, Bicycle Delay [s] 20.89 22.24 22.93 23.63

I_b,int, Bicycle LOS Score for Intersection 2.157 2.075 2.140 2.324

Bicycle LOS B B B B

----------------Ring 4

----------------Ring 3

------------8765Ring 2

------------4321Ring 1

Sequence
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0.140Volume to Capacity (v/c):

CLevel Of Service:

24.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 2: Sheep Creek Rd (NS) at Warbler Rd (EW)

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0040.0040.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Warbler RdSheep Creek RdSheep Creek RdName

Intersection Setup

000Pedestrian Volume [ped/h]

45323673425646Total Analysis Volume [veh/h]

1189286162Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95000.95000.95000.95000.95000.9500Peak Hour Factor

43303493224614Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

272312232010Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

16733794604Base Volume Input [veh/h]

Warbler RdSheep Creek RdSheep Creek RdName

Volumes
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CIntersection LOS

1.57d_I, Intersection Delay [s/veh]

CAAApproach LOS

19.450.760.00d_A, Approach Delay [s/veh]

22.5822.582.672.670.000.0095th-Percentile Queue Length [ft/ln]

0.900.900.110.110.000.0095th-Percentile Queue Length [veh/ln]

CCAAAAMovement LOS

16.0924.180.009.020.000.00d_M, Delay for Movement [s/veh]

0.100.140.000.040.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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0.441Volume to Capacity (v/c):

BLevel Of Service:

11.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

SignalizedControl Type:

Intersection 3: Sheep Creek Rd (NS) at Nielson Rd (EW)

Intersection Level Of Service Report

YesYesYesYesCrosswalk

NoNoNoNoCurb Present

0.000.000.000.00Grade [%]

45.0045.0040.0040.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.0095.00103.00100.00102.00Pocket Length [ft]

000000001101No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Nielson RdNielson RdSheep Creek RdSheep Creek RdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000v_ab, Corner Pedestrian Volume [ped/h]

0000v_ci, Inbound Pedestrian Volume crossing mi

0000v_co, Outbound Pedestrian Volume crossing 

0000v_di, Inbound Pedestrian Volume crossing m

0000v_do, Outbound Pedestrian Volume crossing 

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

5275672427591661557715758642Total Analysis Volume [veh/h]

13191767154239193914711Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95000.95000.95000.95000.95000.95000.95000.95000.95000.95000.95000.9500Peak Hour Factor

4971642326561581477314955740Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

1000001315812070Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.000.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3971642326431431396114955040Base Volume Input [veh/h]

Nielson RdNielson RdSheep Creek RdSheep Creek RdName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoNoNoNoMinimum Recall

0.02.00.00.02.00.00.02.00.00.02.00.0l2, Clearance Lost Time [s]

0.02.00.00.02.00.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

NoNoNoNoRest In Walk

0200022001500150Pedestrian Clearance [s]

070070070070Walk [s]

0.03.00.00.03.00.00.03.00.00.03.00.0Vehicle Extension [s]

0330033002700270Split [s]

0.01.00.00.01.00.00.01.00.00.01.00.0All red [s]

0.03.00.00.03.00.00.03.00.00.03.00.0Amber [s]

0300030003000300Maximum Green [s]

070070070070Minimum Green [s]

------------Lead / Lag

Auxiliary Signal Groups

040080060020Signal group

PermissPermissPermissPermissPermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

4.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

60Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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17.3249.678.5935.4047.6242.5242.1340.46200.3812.6095th-Percentile Queue Length [ft/ln]

0.691.990.341.421.901.701.691.628.020.5095th-Percentile Queue Length [veh/ln]

9.6227.594.7719.6726.4623.6223.4122.48113.167.0050th-Percentile Queue Length [ft/ln]

0.381.100.190.791.060.940.940.904.530.2850th-Percentile Queue Length [veh/ln]

NoYesNoNoNoNoNoNoYesNoCritical Lane Group

BBBBAACABBLane Group LOS

12.4714.0612.3214.318.978.5720.468.4511.9210.34d, Delay for Lane Group [s/veh]

0.090.240.040.200.210.160.240.190.620.06X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.060.210.131.030.580.371.680.121.030.04d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.110.110.500.500.500.500.500.110.170.11k, delay calibration

12.4113.8512.1913.288.398.2018.788.3410.8810.30d1, Uniform Delay [s]

594592594432806949327806949651c, Capacity [veh/h]

16151371161590016151900843161519001251s, saturation flow rate [veh/h]

0.030.100.010.100.100.080.090.100.310.03(v / s)_i Volume / Saturation Flow Rate

0.370.370.370.370.500.500.500.500.500.50g / C, Green / Cycle

22222222303030303030g_i, Effective Green Time [s]

2.002.002.002.002.002.002.002.002.002.00l2, Clearance Lost Time [s]

0.002.000.002.000.000.002.000.000.002.00l1_p, Permitted Start-Up Lost Time [s]

4.004.004.004.004.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

60606060606060606060C, Cycle Length [s]

RCRCRCLRCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 10.34 11.92 8.45 20.46 8.57 8.97 14.31 14.31 12.32 14.06 14.06 12.47

Movement LOS B B A C A A B B B B B B

d_A, Approach Delay [s/veh] 11.14 11.03 13.88 13.63

Approach LOS B B B B

d_I, Intersection Delay [s/veh] 11.64

Intersection LOS B

Intersection V/C 0.441

Other Modes

g_Walk,mi, Effective Walk Time [s] 11.0 11.0 11.0 11.0

M_corner, Corner Circulation Area [ft²/ped] 0.00 0.00 0.00 0.00

M_CW, Crosswalk Circulation Area [ft²/ped] 0.00 0.00 0.00 0.00

d_p, Pedestrian Delay [s] 20.01 20.01 20.01 20.01

I_p,int, Pedestrian LOS Score for Intersection 2.539 2.548 2.169 2.249

Crosswalk LOS B B B B

s_b, Saturation Flow Rate of the bicycle lane 2000 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 767 767 967 967

d_b, Bicycle Delay [s] 11.41 11.41 8.01 8.01

I_b,int, Bicycle LOS Score for Intersection 2.855 2.216 1.741 1.880

Bicycle LOS C B A A

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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0.065Volume to Capacity (v/c):

CLevel Of Service:

23.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 4: Sheep Creek Rd (NS) at Project NW Dwy (EW)

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

25.0040.0040.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Project NW DwySheep Creek RdSheep Creek RdName

Intersection Setup

000Pedestrian Volume [ped/h]

28144342011683Total Analysis Volume [veh/h]

7310853171Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95000.95000.95000.95000.95000.9500Peak Hour Factor

27134121910649Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

14112412929Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

13238871620Base Volume Input [veh/h]

Project NW DwySheep Creek RdSheep Creek RdName

Volumes

1/20/2022

PM Peak HourScenario 2: 2 Year 2040 With Project

Phelan Community Park

Version 6.00-00

Generated with

Apx-296
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CIntersection LOS

0.77d_I, Intersection Delay [s/veh]

CAAApproach LOS

17.490.400.00d_A, Approach Delay [s/veh]

10.8010.800.001.680.000.0095th-Percentile Queue Length [ft/ln]

0.430.430.000.070.000.0095th-Percentile Queue Length [veh/ln]

BCAAAAMovement LOS

14.5323.390.009.040.000.00d_M, Delay for Movement [s/veh]

0.060.070.000.020.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

1/20/2022

PM Peak HourScenario 2: 2 Year 2040 With Project

Phelan Community Park

Version 6.00-00

Generated with
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0.037Volume to Capacity (v/c):

CLevel Of Service:

22.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 5: Sheep Creek Rd (NS) at Project SW Dwy (EW)

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

25.0040.0040.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Project SW DwySheep Creek RdSheep Creek RdName

Intersection Setup

000Pedestrian Volume [ped/h]

218435125694Total Analysis Volume [veh/h]

5210931173Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95000.95000.95000.95000.95000.9500Peak Hour Factor

208413115659Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

21341136Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

187379104623Base Volume Input [veh/h]

Project SW DwySheep Creek RdSheep Creek RdName

Volumes

1/20/2022
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Version 6.00-00

Generated with

Apx-298

Ir ,, 
T 



CIntersection LOS

0.50d_I, Intersection Delay [s/veh]

CAAApproach LOS

16.360.240.00d_A, Approach Delay [s/veh]

6.826.820.001.010.000.0095th-Percentile Queue Length [ft/ln]

0.270.270.000.040.000.0095th-Percentile Queue Length [veh/ln]

BCAAAAMovement LOS

14.0222.510.009.020.000.00d_M, Delay for Movement [s/veh]

0.050.040.000.010.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

1/20/2022

PM Peak HourScenario 2: 2 Year 2040 With Project
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Version 6.00-00

Generated with
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0.000Volume to Capacity (v/c):

ALevel Of Service:

9.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 6th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 6: Project S Dwy (NS) at Warbler Rd (EW)

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Warbler RdWarbler RdProject S DwyName

Intersection Setup

000Pedestrian Volume [ped/h]

0493621240Total Analysis Volume [veh/h]

0129560Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.95000.95000.95000.95000.95000.9500Peak Hour Factor

0473420230Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

0272320230Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

0.000.000.000.000.000.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

02011000Base Volume Input [veh/h]

Warbler RdWarbler RdProject S DwyName

Volumes

1/20/2022

PM Peak HourScenario 2: 2 Year 2040 With Project
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Version 6.00-00
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AIntersection LOS

2.77d_I, Intersection Delay [s/veh]

AAAApproach LOS

0.002.708.60d_A, Approach Delay [s/veh]

0.000.000.970.971.801.8095th-Percentile Queue Length [ft/ln]

0.000.000.040.040.070.0795th-Percentile Queue Length [veh/ln]

AAAAAAMovement LOS

0.000.000.007.328.609.27d_M, Delay for Movement [s/veh]

0.000.000.000.010.020.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

FreeFreeStopPriority Scheme

Intersection Settings

1/20/2022

PM Peak HourScenario 2: 2 Year 2040 With Project

Phelan Community Park

Version 6.00-00
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ATTACHMENT H 

TRAFFIC SIGNAL WARRANT WORKSHEETS 
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Based on California MUTCD, 2014 Edition

(FHWA's MUTCD 2009 Edition, as amended for use in California)

Major Street: Volume: 1171

Minor Street: Volume: 71

Major Street: Volume: 1171

Minor Street: Volume: 71

Major Street - Total of Both Approaches (VPH)

*Note: 100 vph applies as the lower threshold volume for a minor street approach with two or more lanes 

and 75 vph applies as the lower threshold volume for a minor street approach with one lane.

Figure H-1

Sheep Creek Road (NS) / Warbler Road (EW) - #2

Year 2040 With Project

AM

Sheep Creek Road

Warbler Road

Warrant 3, Peak Hour Vehicular Volume (70% Factor)

(Community less than 10,000 population or above 40 mph on the major street)

Minor 

Street 

Higher-

Volume 

Approach 

(VPH)

Major Street - Total of Both Approaches (VPH)

Traffic Signal Warrant Is NOT Satisfied

This figure is not applicable; see Figure 4C-4 below.

*Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes 

and 100 vph applies as the lower threshold volume for a minor street approach with one lane.

Warrant 3, Peak Hour Vehicular Volume (100% Factor)

Minor 

Street 

Higher-

Volume 

Approach 

(VPH)

Sheep Creek Road

Warbler Road

Figure H-1

Sheep Creek Road (NS) / Warbler Road (EW) - #2

Year 2040 With Project
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Based on California MUTCD, 2014 Edition

(FHWA's MUTCD 2009 Edition, as amended for use in California)

Major Street: Volume: 972

Minor Street: Volume: 31

Major Street: Volume: 972

Minor Street: Volume: 31

Major Street - Total of Both Approaches (VPH)

*Note: 100 vph applies as the lower threshold volume for a minor street approach with two or more lanes 

and 75 vph applies as the lower threshold volume for a minor street approach with one lane.

Figure H-2

Sheep Creek Road (NS) / Warbler Road (EW) - #2

Year 2040 With Project

PM

Sheep Creek Road

Warbler Road

Warrant 3, Peak Hour Vehicular Volume (70% Factor)

(Community less than 10,000 population or above 40 mph on the major street)

Minor 

Street 

Higher-

Volume 

Approach 

(VPH)

Major Street - Total of Both Approaches (VPH)

Traffic Signal Warrant Is NOT Satisfied

This figure is not applicable; see Figure 4C-4 below.

*Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes 

and 100 vph applies as the lower threshold volume for a minor street approach with one lane.

Warrant 3, Peak Hour Vehicular Volume (100% Factor)

Minor 

Street 

Higher-

Volume 

Approach 

(VPH)

Sheep Creek Road

Warbler Road

Figure H-2

Sheep Creek Road (NS) / Warbler Road (EW) - #2

Year 2040 With Project
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