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Mr. Tom Steeno

Steeno Design Studio
11774 Hesperia Rd, Suite 1B
Hesperia, CA, 92345

RE: TRAFFIC STUDY - EAGLE RIDGE MARKET- STATE HWY 38 and STATE LANE-
ERWIN LAKE, CALIFORNIA

Dear Mr. Steeno;

Hall & Foreman Inc. is pleased to submit this Final Traffic Study in the unincorporated
community of Erwin Lake for the proposed Eagle Ridge commercial development at the
southeast corner of Highway 38 and State Lane. The project is comprised of a Gas Station with
Convenience Market and a Residence for the caretaker.

The report examines the traffic impacts specifically for the project and presents recommended
traffic improvements. The report aiso addresses the impacts of overall growth within the area to
assure that cumulative traffic mitigations can be addressed.

We are pleased to have been of assistance to you in processing and obtaining approval for the
project. If you have any questions or comments, please feel free to contact me at 760-524-
9115,

Respectfully submitted,
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1. INTRODUCTION

This report identifies the traffic impacts and presents recommendations for access and traffic
mitigation for the proposed project located at the southeast corner of Highway 38 and State
Lane in the unincorporated community of Erwin Lake, which is southeasterly of the
unincorporated community of Big Bear City. The proposed project consists of g Convenient

To address traffic impacts due to the proposed project, a study area encompassing the streets
in the area was developed. The study area specifically includes the intersection of Highway 38
and State Lane. Highway 38 provides local and regional access to the study area.

In addition to addressing traffic impacts due specifically to development of the project, this study
addresses impacts due to development correlating with the development of the project and
cumulative projects up to the year 2035 within the study area. The examination of potential
development correlating with the development of the project is known as background traffic.
Traffic due to other projects and an estimated straight line growth in the area is added to
existing traffic to create a base for analyzing project traffic impacts.

In addition, this report addresses traffic conditions for the future Year 2035 forecast year.
Identified as future traffic, the traffic generation of the adjoining projects which is incorporated
into the area growth is included. The purpose of the future year analysis is to assure that traffic
improvements for the intersection are not needed to accommodate the anticipated future traffic.
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2. EXISTING CONDITIONS

Existing Street System

to fair condition.
The following roadways provide regional access to the project within the study area;

Greenspot Boulevard/Highway 38 provides local and regional access in the project area.
Highway 38 (SR 38) traverses north to south and provides access from the Big Bear Lake area
to Redlands/Yucaipa and the Interstate I-10 Freeway. This roadway is primarily a two-lane
highway (one lane in each direction). The intersection of Highway 38 and State Lane is currently
two-way-stop-controlled.

State Lane will provide the primary access to the project site. State Lane is primarily a two-lane
paved road (one lane in each direction) fronting the project site east of Highway 38, Currently,
State Lane does not consist of a curb and gutter along the property.

First Lane is a 25 foot wide local unpaved road. First Lane functions similar to an alley
providing access to residential property east of the project.

The project proposes to construct the driveways on State Lane east of Highway 38, as shown
on the Site Plan, Figure 2. Two existing intersections within the study area has been identified
that may potentially be impacted by the project. The intersections are;

¢ Highway 38 and State Lane
¢ State Lane and First Lane

Currently both of these intersections are controlled by two way stop controls.

Existing Traffic Volumes

Newport Traffic Studies staff conducted AM (7:00-9:00 AM) and PM (4:00-6:00 PM) peak hour
turning movement counts and 24 hour intersection volume count, at the intersection of Highway
38 and State Lane, identified for detailed analysis. These counts were conducted in December
of 2012. The resulting volumes are presented in the appendix of this report. Figure 3 illustrates
the existing peak hour traffic volumes in the study area. Turning movement volumes for First
lane were not recorded since volumes were so low turning movement volumes were estimated
to be conservative.
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Existing Traffic Analysis

An intersection capacity analysis was conducted for the study intersection to determine a
present level-of-service (LOS). Based on the existing intersection geometrics as illustrated in
Figure 4 and traffic volumes during the AM peak hour and PM peak hour, the capacity analysis
for the un-signalized intersection was conducted utilizing HCS 2010, which is an un-signalized
intersection capacity analysis program, developed by McTrans. This program was developed in
accordance with the 2010 Highway Capacity Manual. The analysis determines a level-of-service
(LOS), which quantitatively describes the operating characteristics of un-signalized
intersections. The LOS ranges from “A” (the best) through “F” (system breakdown). The LOS for
the intersection represents the LOS for the critical movement. This is typically the stop
controlled left turn from the minor street.

TABLE 1
INTERSECTION CAPACITY ANALYSIS — EXISTING CONDITIONS
_Traffic Study
AM. Peak P.M. Peak
intersection ICU(1) | LOS (2) | ICU(1) | LOS (2)
Highway 38 and State Lane (3) 13.6 B 156.4 C
State Lane and First Lane/Project Driveway (3) 10.0 A 9.7 A

(1) Intersection Capacity Utilization
(2) LOS - Level,of Service

(3) Un-Signalized Intersection
Source: Hall & Foreman Inc.

As provided in Table 1 under existing traffic conditions, the un-signalized intersections of
Highway 38 and State Lane, and State Lane and First Lane/Project Driveway are operating at
LOS “C” or better during both the AM and PM peak hour.

A traffic signal warrant analysis was conducted at the intersection of Highway 38 and State
Lane to determine if the installation of a traffic control signal would improve the overall safety
and/or operation of the intersection. Traffic Signal Warrant worksheets are provided in the
appendix. Consideration is given to the geometrics of each approach and the number of lanes
used for the analysis. It was determined that a traffic signal was not warranted based on eight
hour volumes, four hour volumes, peak hour volumes, or delay. The level of safety of the
intersection was also considered by reviewing accident history for the intersection. The
Transportation Injury Mapping System (TIMS) was referenced. TIMS report for Highway 38 and
State Lane showed that a single accident occurred within the five year data period. The accident
occurrence threshold was not met to require a Traffic Signal installed with concern for safety.



3. BACKGROUND TRAFFIC
Area Growth

To analyze the project impacts, the inclusion of traffic generated by other projects within the
study area is necessary. Other area projects at the intersections were taken into consideration.
The County of San Bernardino has identified one project which would impact the study
intersection as presented in Exhibit A in the Appendix of this report. This growth with other area
project traffic volumes is known as background traffic.

Typically, regional and local growth is expected over the years at rates ranging from 1% to 2%
compounded annually. Based on the existing traffic volumes, a straight line growth at a 2%
increase compounded annually was utilized. This growth is known as background traffic. The
analysis of background traffic allows a comparison of traffic impacts with and without the project
applying the growth to the existing turn movement volumes. Figure 5 illustrates year 2014
background traffic volumes.

Background Traffic Analysis

To determine the impacts of the project to the study intersection, existing plus the anticipated
background traffic project peak hour volumes were calculated. The analysis was conducted
with the existing intersection geometrics.

TABLE 2
INTERSECTION CAPACITY ANALYSIS — EXISTING PLUS BACKGROUND CONDITIONS
Traffic Study

A.M. Peak P.M. Peak
Intersection ICU(1) | LOS(2) | ICU(1) | LOS (2)
| Highway 38 and State Lane (3) 14.4 B 16.3 Cc
State Lane and First Lane/Project Driveway (3) 10.1 B 9.8 A

{1) Intersection Capacity Utilization
{2) LOS - Level of Service

(3) Un-Signalized Intersection
Source: Hall & Foreman Inc.

As provided in Table 2 under existing plus background traffic conditions, the un-signalized
intersections of Highway 38 and State Lane, and State Lane and First Lane/Project Driveway
are anticipated to continue to operate at LOS "C” or befter during both the AM and PM peak
hour.






4. PROJECT CONDITIONS

Project Trip Generation

The project was analyzed to determine the amount of traffic that would be generated from the
proposed development. To identify potential traffic impacts from the project, trip generation
factors were applied to the type of use to generate project traffic estimates. The trip generation
rates were obtained from the Oth edition of the Institute of Transportation Engineers trip
generation report as presented in Table 3. The project site consists of a convenience market
and a Residence for the caretaker. The trip generation accounts for the trips generated by the
Caretaker's residence, since the trips produced are negligible and can be assumed in the
rounding of distributed project trips.

TABLE 3
PROJECT TRIP GENERATION
Traffic Impact Analysis
Use A.M. Peak Hour P.M. Peak Hour
Daily In Out | Total In Out | Total
Convenience Market with Gasoline
1| Pumps
(ITE 853) Per Fueling Positions 94260 | 8.29 | 8.29 | 16.57 | 9.54 | 9.54 | 19.07
8 Fueling Positions 4341 | 66 | 66 | 133 | 76 | 78 | 153
Pass by Reduction (15%) 651 10 10 20 11 11 23
Primary Trips 3,690 | 56 56 | 113 | 65 | 65 | 130

Source: Institute of Transportation Engineers’ Trip Generation Report, 9" Edition

As presented, it is estimated that the project will generate 3,690 primary daily trips, and 113
primary trips during the AM Peak Hour, and 130 primary trips during the PM Peak Hour.

Project Trip Distribution

To address the impacts of the estimated project traffic, the trips were distributed and assigned
to the surrounding streets and study intersection. The project traffic was distributed based on
the anticipated project utilization. Once the distribution pattern was established, project trips
were assigned to the area streets that serve the project.

Figure 6 illustrates the general and specific estimated distribution pattern for the primary and
pass-by project trips. Figure 7 illustrates the estimated AM and PM peak hours for the project
traffic volumes. The project traffic was added to the existing traffic volume to assess the impacts
generated.

-10-
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Project Traffic Analysis

Based on the proposed traffic distribution, assignment patterns and project trip generation,
intersection capacity analyses were conducted to assess the estimated project impacts. To
determine the project impacts at the study intersection and driveways, the Background Year
2014 volumes and project trips, known as Project Conditions illustrated in Figure 8, were
calculated.

Intersection capacity analysis for the existing signalized intersection was performed using the
same methodology as presented in Chapter 1.

TABLE 4
INTERSECTION CAPACITY ANALYSIS — PROJECT CONDITIONS
Traffic Study
A.M. Peak P.M. Peak
Intersection ICU(1) | LOS (2) | ICU() | LOS (2)
Highway 38 and State Lane (3) 16.7 C 194 C
State Lane and First Lane/Project Driveway (3) 11.6 B 12.3 B

(1) Intersection Capacity Utilization
(2) LOS - Level of Service

(3} Un-Signalized Intersection
Source: Hall & Fpre,man Inc.

As presented in Table 4 under project traffic conditions, the un-signalized intersections of
Highway 38 and State Lane, and State Lane and First Lane/Project Driveway are anticipated to
continue to operate at LOS “C” or better during both the AM and PM peak hour, utilizing the
existing intersection geometrics. '

The project proposes to align the full access second driveway with the existing adjacent road
First Lane. The proposed intersection will be and un-signalized two-way stop controlled
intersection, providing free movement along State Lane. Potential sight distance constraints
were evaluated prior to selection of the location of the second driveway due to the alignment of
State Lane. The “Corner Sight Distance Triangle” utilized the current advisory speed of 20 mph.
The north-west bound traffic currently has an advisory speed posted upon the approach of the
westbound reverse curve on State Lane. The south-east bound traffic currently has an advisory
speed posted upon the eastbound approach of the reverse curve on State Lane. The Caltrans
Highway Design Manual presents a corner sight distance requirement of 7.5 second travel time
for a vehicle to cross from a minor road. Based on the current advisory speed of 20 mph and the
7.5 second travel time the sight distance requirement would be 220 feet.

-14-
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5. FUTURE CONDITIONS
Area Growth

This report is primarily concerned with traffic impacts created by the proposed project. However,
growth within the study area due to development will occur. To analyze the future conditions a
2% growth per year of the existing peak hour volumes was considered. The results of the year
2035 with and without project forecasted calculations are illustrated respectively in Figure 9 and
Figure 10, and presented in the Turn Movement summary worksheets in the report appendix.

Future Traffic Analysis

The intersection of Highway 38 and State Lane was analyzed using the capacity analysis
'methodology described in Chapter 1. The analysis was conducted with the anticipated project
and Future Year 2035 traffic volumes and the existing intersection geometrics. The results of
the analysis are shown in Table 5 and Table 6.

TABLE 5

INTERSECTION CAPACITY ANALYSIS — FUTURE YEAR 2035 CONDITIONS - W/O
PROJECT :

Traffic Impact Analysis

A.M. Peak P.M. Peak
Intersection ICU(1) | LOS(2) | ICW(T) | LOS (2)
Highway 38 and State Lane (3) 16.0 C 23.6 C
State Lane and First Lane/Project Driveway (3) 10.7 B 10.4 B

(1) Delay'- In Secends

(2) LOS — Level of Service
(3) Un-Signalized intersection
Source: Hall & Foreman Inc.

As presented in Table 5 under Year 2035 traffic conditions, the un-signalized intersections of
Highway 38 and State Lane, and State Lane and First Lane/Project Driveway are anticipated to
continue to operate at LOS “C” or better during both the AM and PM peak hour, utilizing the
existing intersection geometrics.

-15-
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TABLE 6

INTERSECTION CAPACITY ANALYSIS - FUTURE YEAR 2035 CONDITIONS - WITH
PROJECT

Traffic Impact Analysis

A.M. Peak P.M. Peak
Intersection ICU(1) | LOS (2) | ICU(1) | 1LOS (2)
Highway 38 and State Lane (3) 21.9 C 206 D
State Lane and First Lane/Project Driveway (3) 12.8 B 13.6 B

{1) Delay — In Seconds

(2) 1.0S — Level of Service
(3) Un-Signalized Intergection
Source: Hall & Foreman Inc.

As presented in Table 6 under Year 2035 traffic conditions with project, the un-signalized
intersections of Highway 38 and State Lane, and State Lane and First Lane/Project Driveway
are anticipated to continue to operate at an acceptable LOS during the AM and PM peak hours,
with the existing intersection geometrics.
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6. PROJECT MITIGATION AND SUMMARY

In summary, the project as presented will not cause any significant negative impacts to the
surrounding street system. The street system will be adequate to handle estimated project and
future traffic with the existing intersection geometrics.

Project Condition - Year 2014 Mitigations

Presented, the project proposes to construct a right tum in only driveway (Driveway #1) and a
full access driveway (Driveway #2) on State Lane. Driveway access is not proposed on
Greenspot Boulevard (SR-38). Curb and gutter along State Lane project will be constructed.

Driveway #2, which is opposite of First Lane, will be a two-way stop controlled intersection at
the driveway and First Lane approaches. Potential sight distance constraints were evaluated for
Driveway #2 due to the alignment of State Lane. A “Corner Sight Distance Triangle” was
evaluated for both westbound and eastbound traffic. The Caltrans Highway Design Manual
presents a corner sight distance requirement of 7.5 second travel time for a vehicle to cross
from a minor road. Based on the current advisory speed of 20 mph and the 7.5 second travel
time the sight distance minimum requirement would be 220 feet.

Project mitigations and Sight Distance Triangles are illustrated in Figure 11. The figure
illustrates the ptacement of the second driveway accommodating the minimum corner sight
distance of 220 feet for the westbound traffic traveling at the advisory speed of 20 mph. The
eastbound traffic traveling at the advisory speed of 20 mph are also provided with adequate
corner sight distance, providing 254 foot line of sight.

-19-
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APPENDIX

1. Other Area Projects
2. Intersection Capacity Analysis Calculations
3. Traffic Signal Warrant Worksheets ~ Highway 38 and State Lane



1. Other Area Projects
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2. Intersection Capacity Analysis Calculations
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SUMMARY ™ 22-Apr-13 VV.130048.0000 1 OF
E/W STREET : STATE LANE DRIVE PROJECT YEAR : 2014
N/S STREET . HIGHWAY 38 PROJECTED GROWTH | 59,
CONDITION : AM PEAK HOUR PER YEAR
CONDITION DIAGRAMS
4>
= TR
,(/'}r <'...qu.;hv
ey e
Tx i
oA
EXISTING GEOMETRICS PROPOSED GEOMETRICS FUTURE GEOMETRICS
TURN MOVEMENTS
EXISTING + EXISTING + YEAR 2035 YEAR 2035
EXISTING BACKGROUND | BACKGROUND PROJECT BACKGROUND + WITHOUT WITH
CONDITION TRAFFIC TRAFFIC TRAFFIC TRIPS PROJECT PROJECT PROJECT
SCENERIO #
STATE LANE DRIVE
EB LEFT 35 0 35 Y 35 50 50
EB THRU 0 15 20 5 20
EB RIGHT 0 0 5 5 5
WB LEFT 10 0 10 10 20 15 25
WB THRU 5 0 5 15 20 5 20
WB RIGHT 190 0 200 25 225 280 305
HIGHWAY 38
NB LEFT 5 0 5 0 ] 5 5
NB THRU 50 5 55 -5 50 75 70
NB RIGHT 5 0 5 10 15 5 15
SB LEFT 70 0 75 25 100 105 130
SB THRU 45 15 60 -5 55 80 75
SB RIGHT 10 0 10 0 10 15 15
TOTALS 435 20 470 80 560 645 735

Tustin Office: 714.665.4500 Tel/ 714.665.4501 Fax
Santa Clarita Office: 661.284.7400 Tel/ 661.284.7401 Fax
Victorville Office: 760.524.9100 Tel/ 760.524.9101 Fax
Temecula Office: 951.294. 9300 Tel/ 951.294,9301 Fax
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Hall & Foreman, Inc.

Engineering - Surveying - Planning - Landscape Architecture

SUBJECT BY DATE JOB NO. SHEET OF
TURN VOLUME SUMMARY TM 22-Apr-13 VV.130048.0000 2 OF 2
EMWV STREET . STATE LANE DRIVE N/S STREET - HIGHWAY 38

CONDITION : AM PEAK HOUR

NORTH LEG SOUTH LEG
LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE LARGE 2 AXLE LARGE 3 AXLE LARGE 4{+} AXLE
RT [THRU LT | RT ItHRY| LT | RT |THRY LT RT THRU| LT | RT |THRY LT | RT JTHRY LT
oJolololo]lo|lo]ofo oJojloJoe|lelo|lo]lolo
1 pl2]lolo]lo| o] 1 0 oloflolo]lalo|lo]o]o
ol 2]Jololojo|lo]|lo]o 1lojolo]loiololo]o
ofo]lo|lo|l1{olofjol]o ololJolJoe|l1]lolotf1]o
EAST LEG WEST LEG
LARGE 2 AXLE LARGE 3 AXLE LARGE 4{+) AXLE LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE
RT |THRY LT | RT [THRUl LT | RT |THRY LT RT [THRY LT | RT |THRY LT | RT |THRU LT
olo]lotolo]lo]lo]lo] e 1 lolJololoflo]lo|o]fo
ofo]Jotoloj]ojo]lol o o folo]Jojlofo]lo]|olfo
s3{olojolololo]lo]o otolo]ojojolol|lolfo
o {oJo|lo|lo|lofo]|]o]o olJolo]lolofo]lo]|] ol o

]

NORTH LEG SOUTHLEG EASTLEG WEST LEG

RT |THRY LT | RT |THRU| LT | RT |THRU| LT | RT |[THRU| LT
1 2 {1w]| 2f12]ofsa| 1 3{o] o] s
312111}l ofs] o3| o] 1 1 1 5
3 j e |2 1118t o|s0]| 1] 2 1] 12
1 b1 l1e]| o) o|s0] 1| 4 1| 9

TRUCK AUTO ROUNDED TRUCK
TOTAL VOLUMES TOTALS TOTALS PERCENTAGE

STATE LLANE DRIVE

EB LEFT 0 a4 34 35 0

EB-THRU 0 3 0 2

EB RIGHT 1 3 5 25

WB LEFT 0 10 10 10 0

WB THRU 0 3 3 5 0 1

WB RIGHT 3 185 188 190 2

HIGHWAY 38

NB LEFT 0 0 0 5 0

NB THRU 2 45 50 4 J

NB RIGHT- 1 3 4 5 25

SB LEFT 2 69 71 70 3

SB THRU 4 43 47 45 9 8

SB RIGHT 1 8 9 10 11

Irvine Office: 714.665.4500 Tell 714.665.4501 Fax

Santa Clarita Office: 661.284.7400 Tel/ 661.284.7401 Fax
Victorville Office: 760.241.0595 Tel/ 760.241.1937 Fax
Temecula Office: 951.294.9300 Tel/ 951.294.9301 Fax
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INTERSECTION TURN COUNT
PEAK HOUR
NORTH-SOQUTH STREET: HWY 38§
EAST-WEST STREET: STATE LANE DATE: 12-06-12
JURISDICTION: BIC BEAR

PEAK HOUR: 07:45aM

NORTH LEG

TOTAL: 127 ] 9 47 71 || Total

1 12 13 1st

4 13 13 2nd

3 10 20 3rd

, : 1 12 19 || 4th

Rt Thru Lt
EAST LEG TOTAL: 201

Rt 53 32 53 50 188

Thru 1 0 1 1 3
Total 1st 2nd 3rd 4th Lt [_qji 1l 2] a4l 10
34f 8] 5] 12] o wt " 1st 2nd 3rd 4th Toral
3l e xf 1| 1| Theu
al 1)zl o 2l e
WEST LEG TOTAL: 41 PEAK HOUR FACTORS
NORTH LEG = 0.96
Lt Thru Rt SOUTH LEG = 0.72
— ——  EAST LEG = O0.88
1st ol 12 2] WEST LEG = 0.79
20d 0 8 ¢| ALL LEGs = o0.s8
3rd ol 16 2
4th o] 12 0
Total 48 4| Toran: 52
SOUTH LEG
HOUR TOTAL: 421 Prepared by NEWPORT TRAFFIC STUDIES

yd Q9EVER209. S0EY6l209L dyeiz0 ZL 20 98Qg
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INTERSECTION TURNING COUNT 4
NORTH-SOUTH STREET: HWY 38 :
EAST-WEST STREET: STATE LANE il

TIME: 07:002M-08:00aM DATE: 12-06-12
NORTH LEG .
5 43 55 | Total .
2 _?? 18 | 1st |
1 12 11 || 2nd i

1 g 7 0 3rd
1 12 19 | 4th |

Rt Thru Lt

Rt 28 as 38 53 155

\ Thru 0 o 1 1 2
Total 1st 2nd 3rd 4th Lt 31 2 2 3 10
21 7 2 4 8l Lt lst 2nd 3xd 4th Total
2 0 0 2 o0 Thru
2 0 1 0 1l Rt -

Lt Thru Rt

lst 0 9 0 y
2nd 0 4 0 ;
3rd 0 10 0 4
4th o| 12 2 i
Total 0 35 2 | ‘E
]

Prepared by NEWPORT 'TRAFFIC S'TUDIES
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INTERSECTION TURNING COUNT

NORTH-SOUTH STREET: HWY 28

EAST-WEST STREET: STATE LANE

TIME: 08:00AM-05:00AM DATE: 12-06-12
NORTH LEG
10 56 68 Total u
4 13 j;;_ 1st
3 10 20 2nd
1 12 19 3rd
2 21 16 4th Y,
Rt Thru Lt
RL 3z 53,=:§b 41 176
Thru 0 1 1 0 2
Total 1st 2nd 3rd 4th Lt 1 2 4 1 8
32 5 12 9 6| Lt Ist 2nd 3rd 4th Total !
3 1 1 1 0 Thru B
3 1 0 2 0l Rt
Lt Thru Rt
1st 0 8 Ag?
2nd 0 16 2
3rd 0 i2 0
4th 0 8 1=I ./1”
Total 0 44 é]
‘.l|”
Prepared by NEWPORT TRAFFIC STUDIES
.d 99ErErZ09L QOCPETFe09/ dgezn 7L lﬁ.oeﬂ
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HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: M
Agency/Co.: Hall and Foreman,
Date Performed: 12/10/2012

Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. 5. Customary
Analysis Year:

Project ID:
East/West Street:
North/South Street:

AM Peak Hour
Highway 38/State Lane Drive
San Bernardino County

Existing Conditions
VV.130048.0000
State Lane Drive
Highway 38

Inc

Intersection Orientation: NS Study period (hrs): 1.0C
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound '
Movement 1 2 3 | 4 5 6
L T R | L T R .
Volume 5 50 5 70 45 10
Peak-Hour PFactor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Hourly Flow Rate, HFR 5 56 5 79 51 11
Percent Heavy Vehicles 6 -- -- -- -~
Median Type/Storage Undivided ‘
RT Channelized? b
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No Nc
Minor Street: Approach Westbound Eastbound
Movement 7 8 S | 10 11 12
L T R | L T R
Volume 10 5 190 35 5 5 |
Peak Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Hourly Flow Rate, HFR 11 5 215 39 5 5 Y
Percent Heavy Vehicles 0 0 2 0 0 25 '
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No No /
Lanes 0 1 0 0 1 0
Corfiguration LTR LTR
1
Delay, Queue Length, and Level of Service
Approach NBE EB Westbound Eastbound
Movement 1 4 | 7 8 9 | 1o 11 12
Lane Config LTR LTR | LTR | LTR '
v (vph) 5 79 231 49 '
C(m}) (wvph) 1516 1536 966 466 !
v/c 0.00 0.05 0.24 0.11 o
95% gueue length 0.01 0.16 0.94 0.35
Control Delay 7.4 7.5 9.9 13.6
LOS A A A B o
Approach Delay 9.5 13.6
Approach LOS A B




HCS+: Unsignalized Intersections Release 5.6

Phone:
E-Mail:

Fax:

Analyst:

Agency/Co. :

Date Performed:
2nalysis Time Period:
Intersection:
Jurigdiction:

TWO-WAY STOP CONTROL{TWSC) ANALYSIS
™

Hall and Foreman, Inc

12/10/2012

AM Peak Hour
Highway 38/State Lane Drive
San Bernardino County

Units: U. S. Customary
Analysis Year: Existing Conditions
Project ID: VvV.130048.0000
East/West Street: State Lane Drive
North/South Street: Highway 38
Intersection Orientation: NS Study pericd (hrs): 1.00
Vehicle volumes and Adiustments
Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 5 50 5 70 45 10
Peak-Hour Factor, PHF .88 0.88 0.88 0.88 0.88 0.88
Peak-15 Minute Vcelume 1 14 1 20 13 3
Hourly Flow Rate, HFR 5 56 5 79 51 11
Percent Heavy Vehicles 6 -- -- -- .-
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 G 1 c
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 10 5 150 35 5 5
Peak Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Peak-15 Minute Volume 3 1 54 10 1 1
Hourly Flow Rate, HFR 11 5 215 39 5 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Pedestrian Volumegs and Adjustments
Movements 13 14 15 16
Flow (ped/hr) 0 0 0 0

N |
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Lane Width (ft)
Walking Speed (ft/sec)
Percent Blockage

Upstream Signal Data

Sat Arrival Green Cycle Prog.
Flow Type Time Length Speed
vph sec sec mph

Distance
to Signal
feet

Prog.
Flow
vph
52 Left-Turn
Through
85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th wvehicles: 56 51
Shared 1ln volume, major rt vehicles: 5 11
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of'major street through lanes: 1 1

Worksheet 4-Critical CGap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 7 8 9 10 11 12
L L T R L T R
t (c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.060
P (hv) 6 0 0 2 0 0 25
t(c,qg) c.20 0.20 0.19 0.20 0.20 0.1¢
Percent Grade G.00 0.00 0.00 0.00 0.00 0.0C
t{3,1t) 0.00 0.00 0.00 0.00 0.00 c.00 .00 0.00
t{c,T): l-stage 0.00 0.00 0.00 .00 0.00 .00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00C 0.00 1.00 1.00 0.00
t(c) l-stage 4.2 4.1 7.1 6.5 6.2 7.1 6.5 6.4
2-stage
Follow-Up Time Calculations
Movement 1 7 8 9 10 11 12
L L T R L T R
t{f, base) 2.20 2.20 3.50 4.0C0 3.30 3.50 4.00 3.30
t(f,HV) 0.920 0.90 0.90 0.50 0.90 .50 0.0 0.50
P (HV) ' & 0 ¢ 2 0 0 25
t{£f) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.5

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2

vi{t) V(l,prot) vi{t)

Movement &

V(l,prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g{gl)
gl(g2)
glq)

Computation 2-Proporticn cf TWSC Intersection Time

Movement 2
v(t) V{l,pr

blocked
Movement 5

ot) VI(t) v(1l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)

Min platooned flow, V(c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000

0.000

Computation 3-Platoon Event Periods

Result

pi{2)

p{(5)

p (dom}

p (subo)

Constrained or unconsgtrained?

0.000
0.000

Proportion

unblocked (1)

for minor Single-stage
movements, p(x) Process

{2)
Two-Stage
Stage I

{3)
Process .
Stage ITI

p(1)
pl4)
p(7)
p(8)
p(9)
p(10)
p{ll)
pi{l2)

Computation 4 and 5
Single-Stage Process
Movement 1 4

VvV ¢,x% 62 61
s

Px

VvV o,u,x

288 288 58

352 285

56

C r,x
C plat,x

Two-Stage Process

11

o wnd wnd

B

I |

T |
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Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stagez2

s 1500 1500 1500 1500

Vie,u,x)

C{r,x)
C(plat, x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12

Conflicting Flows 58 56

. Potential Capacity locs 949
Pedestrian Impedance Factor 1.00 1.0¢C
Movement Capacity 1008 9459
Probability of Queue free St. 0.79 0.99
Step 2: LT from Major St. 4 . 1
Conflicting Flows 61 62
Potential Capacity 1536 1516
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1536 ' 1516
Probability of Queue free St. 0.95 1.00
Maj L-Shared Prob Q free St. 0.95 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 288 - 285
Potential Capacity 625 628
'Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.94 ' 0.94
Movement Capacity 590 552
Probability of Queue free St. 0.99 0.99
Step 4: LT from Minor St. 7 10
Conflicting Flows 288 392
Potential Capacity 668 ‘ 571
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.94 0.94
Maj. L, Min T Adj. Imp Factor. 0.95 0.95
Cap. Adj. factor due to Impeding mvmnt 0.95 0.75
Movement Capacity 632 . 427

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. aAdj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free S5t.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - $Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due tc Impeding mvmnt
Movement Capacity

288
625
1.00
0.94
5390

285
628
1.00
0.94
582

Result for 2 stage process:

a

Y

Ct

Probability of Queue free St.

590
0.99

592
0.99

Step 4: LT from Minor St.

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

—

FR |

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedegstrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

e ,‘“\'aﬁ,!

il pj

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

288
668
1.00
0.54
0.95
0.95
632

392
571
1.00
0.94
0.95
0.7%
427

S |

P |

o

Results for Two-stage process:
a
¥
Cc t

632

427

Worksheet 8-Shared Lane Calculations

|

"

Movement 7

Volume (vph) 11

Movement Capacity (vph) 632

Shared Lane Capacity ({(vph)

215 39
1008 427




Worksheet 9-Computation of Effect of Flared Minor Street Approaches
Movement 7 8 9 10 11 12
L T R L T R
C sep 632 590 1008 427 592 949 "
h
Volume 11 5 215 39 5 5
Delay
Q sep
Q sep +1
round (Qsep +1)
n max
C sh 966 466
SUM C sep
n
C act
Worksheet 10-Delay, Queue Length, and Level of Service '
L]
Movement 1 4 7 8 9 10 11 12 '
Lane Config LTR LTR LTR LTR
v (vph) 5 79 231 49
C(m} ({(vph) 1516 1536 266 466
v/c 0.00 0.05 0.24 0.11 o,
95% gqueue length 0.01 0.1s 0.94 0.35
Control Delay 7.4 7.5 9.9 13.6
LOS A A A B
Approach Delay 9.5 13.6
Approach LOS A B
Worksheet 1l-Shared Major LT Impedance and Delay
Movement 2 Movement 5 '
ot
|
p(oj) 1.00 0.95 -
v(il}, Volume for stream 2 or 5 56 51
v({iz), Volume for stream 3 cr 6 5 11
s(il), Saturation flow rate for stream 2 or 5 1700 1700
s(i2), Saturation flow rate for stream 3 or § 1700 1700
P* (0]) 1.00 0.95 ‘
d(M,LT), Delay for stream 1 or 4 7.4 7.5
N, Number of major street through lanes 1 1
d{rank,1) Delay for stream 2 or & 0.0 0.4




HCS+: Unsignalized Intersecticns Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: TM

Hall and Foreman,
12/10/2012

AM Peak Hour
Highway 38/State Lane Drive
San Bernardinoc County

Agency/Co. :

Date Performed:
Analysgis Time Period:
Intersection:
Jurisdiction:

Units: U. S. Customary
Analysis Year:

Project 1ID:
East/West Street:
North/South Street:

Inc

Existing plus Background
VV.130048.0000

State Lane Drive
Highway 38

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Majcr Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 5 5% 5 75 60 10
Peak-Hour Factor, PHF c.88 0.88 0.88 0.88 0.88 0.88
Hourly Flow Rate, HFR 5 62 5 B85 68 11
Percent Heavy Vehicles 6 -- -- 6 - - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westhound Eastbound
Movement 7 8 9 | 10 11 12
L T R | T R
Volume 10 5 200 35 5 5
Peak Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Hourly Flow Rate, HFR i1 5 227 39 5 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Apprcach NB 5B Westbound Eastbound
Movement 1 4 | 7 8 9 I 10 11
Lane Config LTR LTR | LTR | LTR
v (vph) 5 85 243 49
C{m) (vph) 1454 1509 955 431
v/c 0.00 0.06 0.25 0.11
95% qgqueue length 0.01 0.18 1.02 0.38
Control Delay 7.4 7.5 10.1 14 .4
LOS A A B B
Approach Delay 10.1 14.4
Apprcach LOS B B

0 o s

s Jxr«-ﬂn-’
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HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: TM
Agency/Co. : Hall and Foreman, Inc

Date Performed: 12/10/2012

Analysis Time Pericd: AM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. S. Customary

Analysis Year: Existing plus Background
Project ID: VV.130048.000G0

East/West Street: State Lane Drive

North/South Street: Highway 38

Intersection QOrientation: N& Study period (hrs): 1.

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 55 5 75 60 10
Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Peak-15 Minute Volume 1 16 1 21 17 3
Hourly Flow Rate, HFR 5 62 5 85 68 11
Percent Heavy Vehicles 6 -- -- 6 -- -~
Median Type/Storage Undivided /
RT Channelized-?
Lanes 0 1 Q 0 1 0
Configuraticn LTR LTR
Upstream Signal? No No
Minor Street Movements 7 g 9 10 11 12

L T R L T R
Volume 10 5 200 35 5 5
Peak Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Peak-15 Minute Volume 3 1 57 10 1 1
Hourly Flow Rate, HFR 11 5 227 39 5 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) o 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr) 0 0 0 4]



Lane Width (ft)

Walking Speed
Percent Blockage

(ft/sec)

Upstream Signal Data

Prog.
Flow
vph

sSat Arrival Green C(Cycle Prog.
Flow Type Time Length Speed
vph sec sec mph

Distance
to Signal
feet

g2 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume,
Shared 1ln volume,

sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1

major
major

th wvehicles: 62 68
rt vehicles: 5 11

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 7 8 9 10 11 12
L T R. L T R
t{c,base) : 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
't (¢, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P(hv} 6 6 0 0 2 0 0 258
t{c,q) 0.20 .20 0.10 0.20 c.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t} 0.C0 0.00 0.00 0.090 0.00 0.00 0.00 0.00
t{c,T): l-stage 0.00 0.00 0.C60 0.00 0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) 1-stage 4.2 4.2 7.1 6.5 6.2 7.1 6.5 6.4
2-stage
Follow-Up Time Calculations
Movement 7 8 9 10 11 12
L T R L T R
t (f,base) 2.20 2.20 3.50 400 3.30 3.50 4.00 3.30
t(f£,BV) 0.50 0.90 0.90 0.90 0.90 c.90 0.90 0.90
P (HV) 6 6 0 c 2 0 0 25
t{f) 2.3 2.3 3.5 4.0 3.3 3.5 4.0 3.5

Worksheet G5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2
V(L) Vv{l,prot) VI(t)

Movement 5

V(l,prot}

V prog

ernd  wd ed od o 3
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Total Saturation Flow Rate, s (vph)

Arrival Type

Effective Green, g ({(sec)
Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

glgi)
g{q2)
g (gl

Computation 2-Proportion of TWSC Intersection Time

Movement 2

Movement 5

v{t) V(l,prot} vI(t) V(l,prot)
alpha
beta
Travel time, t(a) (sec)
Smoothing Factor, F
Proportion of conflicting flow, f£
Max platconed flow, V(c,max)
Min platooned flow, V{c,min)
Duration of blocked period, t(p)
Proportion time blocked, p 0.000 0.000
Computation 3-Platoon Event Periods Result
p(2) 0.000
p(5) 0.000
p {dom)
p (subo)
Constrained or unconstrained?
Proportion
unblocked (1) {2) (3)

for minor

movements, p(x) Process

Single-stage

Two-Stage Process

Stage I

Stage 1T

p(1)
p(4)
p(7)
p{8)
p{9)
p(10)}
plll)
p{lz)

Computation 4 and 5
Single-Stage Process
Movement 1 4

V ¢, x 75 67
=}

Px

V c,u,x

322 323

434 321 74

C r,.x
C plat,x

Two-Stage Process

11



Stagel Stage2 Stagel Stage? Stagel Stage2 Stagel Stagel
Vic,x)
a . 1500 1500 1500 1500
P(x}
Vi{c,u,x)
Clr,x)
C{plat,x)
Worksheet 6-Impedance and Capacity Eguations
Step 1: RT from Minor St. 9 12
Conflicting Flows 64 74
Potential Capacity 1000 927
pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1000 527
Probability of Queue free S5t. 0.77 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 67 79
Potential Capacity 15089 1494
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1509 1494
Probability of Queue free St. 0.94 1.00
Maj L-Shared Prbb Q free St. 0.94 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 323 321
Potential Capacity 598 559
Pedestrian Impedance Factor 1.00 1.00
cap. Adj. factor due to Impeding mvmnt 0.94 0.94
Movement Capacity 561 562
Probability of Queue free St. 0.59 0.99
Step 4: LT from Minor St. 7 190
Conflicting Flows 322 434
Potential Capacity 635 536
'Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.93 0.93
Maj. L, Min T Adj. Imp Factor. 0.5%5 D.95
Cap. Adj. factor due to Impeding mvmnt 0.94 0.73
Movement Capacity 597 392

Worksheet 7-Computaticn of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Iwmpedance Factor

Cap. Adj. factor due tc Impeding mvmnt
Movement Capacity

Probability of Queue free St.
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.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 323 321

Potential Capacity 598 599

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.94 0.94

Movement Capacity 561 562

Result for 2 stage process:

a

Y

Ct 561 562

Probability of Queue free st. 0.99 0.9%

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 322 434

Potential Capacity 635 536

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.93 0.93

Maj. L, Min T Adj. Imp Factor. 0.85 0.95

Cap. Adj. factor due to Impeding mvmnt 0.94 0.73

Movement Capacity 557 392

Results for Two-stage process:

a

Y

C t 597 392

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10 11 12
L T R L T R

Volume {vph) 11 5 227 39 5 5

Movement Capacity (vph) 597 561 1000 392 562 527

Shared Lane Capacity (vph) S55 431




Worksheet 9-Computation of Effect of Flared Minc

r Street Apprcaches

Movement

7
L

8
T

9
R

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

597 5
11 5

61

1000
227

382 56
39 5

2

n max

C sh

SUM C sep
n

C act

9

55

43

1

Worksheet 10-Delay,

OQueue Length,

and Level of Service

Movement
Lane Config

1 4 7 8
LTR LTR LTR

S

10

11
LTR

12

v (vphi

C{m) (vph)

v/c

95% ¢ueue length
Control Delay
LOS

Approach Delay
Approach LOS

243
955
0.25
1.02
10.1

1454
¢.00
0.01
7.4

1509
0.06
0.18
7.5

10.1

49
431
0.11
.38
14.4

14.4

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p{oJj} 1.00
v(il), Volume for stream 2 or 5 62
v{i2), Volume for stream 3 Or & 5
s(il), Saturation flow rate for stream 2 or 5 1700
s{i2}, Saturation flow rate for stream 3 or 6 1700
B* (0]) 1.00
d(M,LT), Delay for stream 1 or 4 7.4
N, Number of major street through lanes 1
d(rank, 1) Delay for stream 2 or 5 0.0

0.94

68
11

1700
1700
0.%4

7
1
0

.5

.4

P
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HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analvyst: ™
Agency/Co. : Hall and Foreman, Inc

Date Performed: 4/24/2013

Analysis Time Period: AM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. 8. Customary

Analysis Year: Project Year 2014

Project ID: VV.130048.0000

East/West Street: State Lane Drive

North/South Street: Highway 38

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbeound Southbound

Movement 1 2 3 [ a4 5 6

L T R | L T R

Volume 5 50 15 100 55 10
Peak-Hour Factor, PHF 0.90 G.90 c.g90 0.90 0.90 0.590
Hourly Flow Rate, HFR 5 55 16 111 61 11
Percent Heavy Vehicles 6 -- -- 6 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signalv? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 1o 11 12

L T R | L T R
Volume 20 20 225 35 20 5
Peak Hour Factor, DHF 0.90 0.90 6.%0 0.90 0.90 0.90
Hourly Flow Rate, HFR 22 22 250 38 22 5
Percent Heavy Vehicles 0 0 2 0 c 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes ' 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SB Westbeound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v {(vph) 5 111 254 65
C{m) (vph) 15¢3 1504 882 401
v/c 0.00 0.07 0.33 0.186
95% queue length 0.01 0.24 1.45 0.58
Control Delay 7.4 7.6 11.1 15.7
LOS A A B c
Approach Delay 11.1 15.7

Approach LOS B C




HCS+: Unsignalized Intersections Release 5.6

-_
-:
Phone: Fax:
E-Mail: -
s
TWO-WAY STOP CONTROL (TWSC) ANALYSIS
-
Analyst: T™ 3
Agency/Co.: Hall and Foreman, Inc ’
Date Performed: 4/24/2013 -
Analysis Time Period: AM Peak Hour {
Intersection: Highway 38/State Lane Drive ’
Jurisdiction: San Bernardino County
Units: U. S. Customary -
Analysis Year: Project Year 2014 i
Project ID: vV.130048.0000
East/West Street: State Lane Drive -
North/South Street: Highway 38 !
Intersection Orientation: NS study period (hrs): 1.00 !
Vehicle Volumes and Adjustments =
Major Street Movements 1 2 3 4 5 5 M
L T R L T R
-
Volume 5 50 15 100 55 10 |
Peak-Hour Factor, PHF 0.90 0.90C 0.90 0.90 0.90 0.90
Peak-15 Minute Volume 1 14 4 28 15 3 -
Hourly Flow Rate, HFR 5 55 16 111 61 11 :
Percent Heavy Vehicles 6 -- -- 6 -- -- :
Median Type/Storage Undivided /
RT Channelized? -
Lanes 0 1 0 0 1 0 3
Configuraticn LTR LTE
Upatream Signal? No No -
Minor Street Movements 7 8 9 10 11 12 #
L T R L T R
Volume 20 20 225 35 20 5 E
Peak Hour Factor, PHF 0.920 0.9¢C 0.90 0.90 0.90 0.90
Peak-15 Minute Volume 6 & 62 10 6 1 b}
Hourly Flow Rate, HFR 22 22 250 38 22 5 i
Dercent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
RT Channelized?
Lanes 0 1 8} 0 1 C
Configuration LTR LTR -
Pedestrian Volumes and Adjustments -~
Movements 13 14 i5 16

Flow (ped/hr) 0 0 0 0



Lane Width (ft) 1i2.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 ) 0 0
Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet
§2 . Left-Turn
Through
S5 Left-Turn
Through

. Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicles: 55 61
Shared 1n volume, major rt vehicles: lé 11
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow~-up Time Calculation
Critical Gap Calculation
Movement 1 7 8 g 10 11 12
L L T R L T R

t (c,base) ! 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
't (c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P{hv) 6 6 0 0 2 0 0 25
t{c,qg) 0.20 0.20 0.10 0.20 G.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(2,1t) 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00
tl{c,T): l-stage 0.00 0.00 0.00 0.0C 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l-stage 4.2 4.2 7.1 6.5 6.2 7.1 6.5 6.4

Z2-stage
Follow-Up Time Calculations
Movement 1 7 8 ] 10 11 12

L L T R L T R

t(f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4,00 3.30
t(£,HV) 0.90 0.90 0.90 C.S0 0.90 0.%0 0.90 0.90
P (HV) 6 6 0 0o 2 0 0 25
t{f) 2.3 2.3 3.5 4.0 3.3 3.5 4.0 3.5

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2

V{t)  V(1,prot} V(&)

Movement 5

V{i,prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g {sec)

Cycle Length, C (sec)

Rp {(from Exhibit 16-11)

Proportion vehicles arriving on green P
g(gl)

gl(g2)

g(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vit) Vv(l,prot) VI{t) v (1l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f

Max platooned flow, V(c,max)

Min platooned flow, Vic,min)

Duration of blocked period, t{p}

Proportion time blocked, p 0.000 0.000

Computation 3-Platoon Event Periods Result

p(2) 0.000
p(5) 0.000
p (dom)

p {subo)}

Conetrained or unconstrained?

Proportion

unblocked (1) (2) (3)
for minor Single-stage Two-Stage Process
movements, p(x) Process Stage I Stage II

p(l)
p(4)
el7)
p(8)
p{9)
p(10)
p(11)}
p(l12)

Computation 4 and 5
Single-Stage Process
Movement 1 4 7 8 9 10 11 12

V ¢,X 72 71 375 367 63 497 369 656
=

Px

V c,u, X%

C r,x
C plat,x

Two-Stage Process

-

P |

A |




Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage?
Vic,x)
=} 1500 1500 1500 1500
P(x)}
Vic,u,x)
Cl(r,x)
Cliplat,x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 63 66
Potential Capacity 1002 8937
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1002 937
Probability of Queue free St. 0.75 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 71 72
Potential Capacity 1504 1503
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1504 1503
Probability of Queue free St. 0.93 1.00
Maj L-Shared Prob Q free St. G.92 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 367 369
Potential Capacity 565 563
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.92 0.92
Movement Capacity 520 518
Probability of Queue free St. ¢.96 0.96
Step 4: LT from Minor St. 7 10
Conflicting Flows 375 497
Potential Capacity 586 487
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.88 0.88
Maj. L, Min T Adj. Imp Factor. 0.91 0.91
Cap. Adj. factor due to Impeding mvmnt 0.90 0.68
Movement Capacity 530 332

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. A4dj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 367 369

Potential Capacity 565 563

Pedegtrian Impedance Factor 1.00 1.00

cap. Adj. factor due to Impeding mvmnt 0.92 D.92

Movement Capacity 520 518

Regult for 2 stage process:

a

Y

C t 520 518

Probability of Queue free St. 0.96 0.96

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedegtrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

conflicting Flows 375 457

Potential Capacity 586 487

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.88 0.88

Maj. L, Min T Adj. Imp Factor. .91 0.91

Cap. Adj. factor due to Impeding mvmnt 0.90 0.68

Movement Capacity 530 332

Results for Two-stage process:

a

Y

CcC t 530 332

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10 11 12
L T R L T R

Volume (vph) 22 22 250 38 22 5

Movement Capacity (vph) 530 520 1002 332 518 937

Shared Lane Capacity {vph) 882 401
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Worksheet 9-Computation of Effect of Flared Minor

Street Approaches

Movement

7 a
L T

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

530 520
22 22

100
250

2

332
38

51
22

8

937
5

n max
C sh

S5UM C sep
n

C act

882

40

1

Worksheet 10-Delay, Queue Length, and Level of Service

Movement
Lane Config

1 4 7 8
LTR LTR LTR

9

10

11
LTR

12

v (vph)

C(m} (vph)

v/e

95% queue length
Control Delay
LOS

Approach Delay
Approach LOS

5 111 294

1503 1504 882

0.00 0.07 0.33

0.01 0.24 1.49%

7.4 7.6 11.1

A A B
11.1

B

65
401
0.16
.58
15.7

15.7

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

ploj)
v{il), Volume for
v({i2), Volume for
s(il), Saturation
5{i2), Saturation
P*{03)

stream 2 or 5
stream 3 or 6
flow rate for stream 2 or &
flow rate for stream 3 or §

d(M,LT), Delay for stream 1 or 4
N, Number of major street through lanes
d{rank,1l) Delay for stream 2 or 5§

1.
55
16

00

1700

17
1.
7.
1

0.

00
o
4

C.
61
11
17
17
0.
7.
1

0.

93

00
00
92
€

6




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™

agency/Co.: Hall and Foreman, Inc

Date Performed: 12/10/2012

Analysis Time Period: AM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardinec County
Units: U. §. Customary

Analysis Year: Year 2035 without Project
Project ID: VV.130048.0000

East/West Street: State Lane Drive
North/South Street: Highway 38

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Streeb: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 5 75 5 105 80 15
pPeak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 5 78 5 110 84 15
Percent Heavy Vehicles 5 -- -- 13 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes G 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 15 5 280 50 5 5
Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 15 5 294 52 5 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 ¢ 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 I 7 8 9 | 1c 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 5 110 314 62
C(m) {(vph) 1469 1489 926 319
v/c 0.00 0.07 0.34 0.19
95% gueue length 0.01 0.24 1.53 0.72
Control Delay 7.5 7.6 10.9 19.0
LOS A A B cC
Approach Delay 10.9 19.0
Approach LOS B C
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HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: ™
Agency/Co. : Hall and Foreman, Inc

Date Performed: 12/10/2012

Analysis Time Period: AM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. S. Customary

Analysis Year: Year 2035 without Project

Project ID: VV.130048.0000

East/West Street: State Lane Drive

North/South Street: Highway 38

Intersection Orientation: NS Study period {(hrs): 1.

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 75 5 105 80 15
Peak-Hour Factor, PHF 0.55 .95 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 1 20 1 28 21 4
Hourly Flow Rate, HFR 5 78 5 110 84 15
Percent Heavy Vehicles 6 -- -~ 6 - - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 o 0 1 0
Configuration LTR LTR
Upstream Signal? N¢ No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 15 5 280 50 5 5
Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.55 0.95
Peak-15 Minute Volume 4 1 74 13 1 1
Hourly Flow Rate, HFR 15 5 254 52 5 5
Percent Heavy Vehiclesg 0 0 2 0 0 25
Percent Grade (%) 0 ¢
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 18

Flow (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.90 12.0 .
Walking Speed {(ft/sec) 4.0 4.0 4.0 .0
rercent Blockage 0 0 0
Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distance
Fiow Flcow Type Time Length Speed to Signal
vph vph sec sec mph feet
g2 Left~-Turn
Through
85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicles: 78 B4
chared 1ln volume, major rt vehicles: 5 15
gat flow rate, major th vehicles: 1700 1700
gsat flow rate, major rt vehicles: 1700 1700
Wumber of major street through lanes: 1 1
Worksheet 4-Cri§i¢al Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 9 10 i1 12

‘ L L L R T R
t {c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.06
P (hv) 6 6 0 0 2 0 0] 25
t{c,g) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t{3,1c) 0.00 0.00 0.00 0.00 0.00 c.00 0.00 0.00
t{c,T}: l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.C00 0.00 1.00 1.00 0.00
t(c) l1-stage 4.2 4.2 7.1 6.5 6.2 7.1 6.5 6.4

2-stage
Follow-Up Time Calculations
Movement 1 4 7 9 10 11 12

L L L R T R
t (£,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(f,HV) 0.90 0.90 0.90 C.90 0.90 0.90 0.90 0.90
P{BV) 3] 6 0 0 2 o - 0 25
t(£f) 2.3 2.3 3.5 4.0 3.3 3.5 4.0 3.5
Worksheet 5-Effect of Upstream Signals
Computation 1-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5
v{t) v(l,prot) V{t) V(1l,prot)

V prog
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Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green p
g(ql)

g(g2)

g(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2

Vi{t) V(1l,prot) V(t)

Movement 5
V{l,prot)

alpha

beta

Travel time, t(a) (sec)

Smocothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V{c,max)

Min platooned flow, Vic,min)
Duration of blocked period, t(p)

Proportion time blocked, P 0.000

0.000

Computation 3-Platoon Event Periods Result

0.000
0.000

p(2)

p(5)

p (dom)

p (subo)

Constrained or unconstrained?

Propeortion
unklocked
" for minor

movements,

(1)
Single-stage
Processg

(2) (3)
Two-Stage Process

p(x) Stage I Stage IT

p(l)
p(4)
p(7)
p(8)
p{9)
p{10)
p(11)
p(12)

Computation 4 and &
Single-Stage Process
Movement

V oc,x 99 83 406 409

S I

Px
V c,u,x .

92

C r,x
C plat,x

Twe-5tage Process
10

11



Stagel StageZ Stagel Stage2 Stagel Stage2 Stagel Stage?2
Vic,x)
s 1500 1500 1500 1500 -
P (x) 4
Vig,u,x)
e
C(r,x) s
C(plat,x) ‘
“‘
| . i
Worksheet 6-Impedance and Capacity Eguations 3
Step 1: RT from Minor St. 9 12 '?
3
Conflicting Flows 80 92
Potential Capacity 980 906 -
Pedestrian Impedance Factor 1.00 1.00 :
Movement Capacity 980 9c6 o
Probability of Queue free St. 0.70 0.99 -
5 d
Step 2: LT from Major St. 4 1 g
conflicting Flows 83 99 @'
Potential Capacity 1489 1469 3
Pedestrian Impedance Factor 1.00 1.00 '
Movement Capacity 1489 1469 -
Probability of Queue free St. 0.93 1.00 o
Maj L-Shared Prob Q free St. 0.92 1.00 3
Step 3: TH from Minor St. 8 11 =
i
Conflicting Flows 409 405
Potential Capacity 535 538 -
Pedestrian Impedance Factor 1.00 1.00 i
Cap. Adj. factor due to Impeding mvmnt 0.92 0.92 , 4
Movement Capacity 491 494 ‘
Probability of Queue free St. 0.99 0.99 q
{
Step 4: LT from Minor St. 7 10 '
-
Conflicting Flows 406 552 i
Potential Capacity 559 447
Pedestrian Impedance Factor 1.00 1.00 ~
Maj. L, Min T Impedance factor 0.91 0.91 ,
Maj. L, Min T Adj. Imp Factor. 0.93 0.93
Cap. Adj. factor due to Impeding mvmnt 0.93 0.65
Movement Capacity 517 291 -
i
Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance -
Step 3: TH from Minor St. 8 11 ﬁ;
-/

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 409 405

Potential Capacity 535 538

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.92 0.92

Movement Capacity 491 494

Result for 2 stage process:

a

¥

Ct 491 494

Probability of Queue free St. 0.99 0.99

Step 4: LT from Minor St. 7 1¢

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 406 552

Potential Capacity 559 447

Pedestrian Impedance Factor 1.60 1.00

Maj. L, Min T Impedance factor 0.91 0.91

Maj. L, Min T Adj. Imp Factor. 0.93 ¢.93

Cap. Adj. factor due to Impeding mvmnt 0.93 0.65

Movement Capacity 517 291

Results for Two-stage process:

a

Y

Ct 517 291

Worksheet 8-Shared Lane Calculations

Movement 7 9 10 11 12
L R L T R

Volume (vph) 15 294 52 5 =S

Movement Capacity (vph) 517 980 291 494 906

Shared Lane Capacity (vph) 319




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9 10 11 12
L T R L T R

¢ sep 517 491 980 291 494 906

Volume 15 5 2594 52 5 5

Delay

Q sep

Q sep +1

round (Qsep +1)

n max

C sh 926 319
SUM C sep

n

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 a8 9 10 11 12

Lane Config LTR LTR LTR LTR
v (vph) 5 110 314 62
¢{m) (vph) 1469 1489 926 319
v/c 0.00C 0.07 0.34 0.19
95% gueue length 0.01 0.24 1.53 0.72
Control Delay 7.5 7.6 10.9 19.0
LOS A A B C
Approach Delay 10.9 19.0
Approach LOS B C

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

plod) 1.00 0.93
v(il), Volume for stream 2 Or 5 78 84
v(i2), Volume for stream 3 or 6 [ 15
s(il), Ssaturation flow rate for gtream 2 or 5 1700 1700
5(i2), Saturation flow rate for stream 3 or 6 1700 1700

p* (0F) 1.00 0.92
d(M,LT), Delay for stream 1 or 4 7.5 7.6

N, Number of major street through lanes 1 1
d{rank, 1) Delay for stream 2 or 5 0.0 0.6

NS [
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HCS+: Unsignalized Intersections Release 5.5

TWO-WAY STOP CONTROL SUMMARY

Analyst: T™
Agency/Co. : Hall and Foreman, Inc

Date Performed: 4/24/2013

Analysis Time Period: AM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. 8. Customary

Analysis Year: Year 2035 with Project
Project 1ID: VV.130048.0000

East/West Street: State Lane Drive

North/Scuth Street: Highway 38

Intersection Orientation: NS Study pericd (hrs): 1.00

Vehicle Volumes and Adjustments

Approcach LOS B C

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 5 70 15 130 75 15
‘Peak-Hour Factor, PHF .95 0.95 0.95 0.95 0.95 0.85
Hourly Flow Rate, HFR 5 73 15 136 78 15
Percent Heavy Vehicles & -- -- 6 -- -~
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 o 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 25 20 305 50 20 5
Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.55
Hourly Flow Rate, HFR 26 21 321 52 21 5
Percent Heavy Vehicles 0 0 2 C 0 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 [ 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 5 136 368 78
C{m) (vph) 1477 1483 854 291
v/c 0.00 0.05% Cc.43 0.27
95% gueue length 0.01 0.30 2.25 1.09
Control Delay 7.4 7.7 12.4 21.5
LOS A A B C
Approach Delay 12.4 21.9




HCS+

Phone:
E-Mail:

: Unsignalized Tntersections Release 5.6

Fax:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

™

Hall and Foreman, Inc
4/24/2013

AM Peak Hour

Highway 38/State Lane Drive
San Rernardino County

Units: U. §. Customary

Analysis Year:

Project ID: VvV.130048
East/Wegt Street:
North/South Street:
Intersection Crientati

Year 2035 with Project

.0000

State Lane Drive

Highway 38

on: NS Study period (hrs):

vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 70 15 130 75 15
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 1 18 4 34 20 4
Hourly Flow Rate, HFR 5 73 15 136 78 15
Percent Heavy Vehicles 6 -- -- & -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 25 20 305 50 20 5
Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 7 5 80 13 5 1
Hourly Flow Rate, HFR 26 21 321 52 21 5
Percent Heavy Vehicles ¢ 0 2 0 0 25
Percent Grade ‘(%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow (ped/hr) 0 0 0 0

I N
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Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 ¢ 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sec¢ sec

Prog.
Speed
mph

Distance
to Signal
feet

52 Left-Turn
Through

S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 73 78
Shared ln volume, major rt vehicles: 15 15
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 G 10 11 12

L L L T R L T R
t (c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P{hv) 6 6 0 0 2 0 0 25
t{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 ¢.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00
t(c,T): l-stage 0.00 0.00 0.00 0.00 0.00C 0.00 0.00 0.00

2-3tage 0.00 0.0¢C 1.00 1.00 0.00 1.00 1.00 6.00
ti{e) l-stage 4.2 4.2 7.1 6.5 6.2 7.1 6.5 6.4
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t(f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(£,HV) 0.90 0.90 0.%90 0.9¢0 0.90 0.90 0.90 0.90
P (HV) 6 6 G 0 2 0 0 25
t{f} 2.3 2.3 3.5 4.0 3.3 3.5 4.0 3.5

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
Vit) V(l,prot)

Movement 5

vi(t)

V{1, prot)

V prog



Total Saturation Flow Rate, = {vph)
Arrival Type

Effective Green, g {sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g{gl)
gi{g2)
g (q)

Computation 2-Proportion of TWEC Intersection Time blocked

Movement 2 Movement 5
V(t) V(1l,prot) V(t) V{l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

proportion of conflicting flow, £
Max platooned flow, V(c,max)

Min platooned flow, V{c,min)
Duration of blocked period, ti{p)
Proportion time blocked, D

0.000 0.000

Computation 3-Platoon Event Periods

Result

p(2)

p{5)

p (dom}

p {subo)

Constrained or unconstrained?

0.000
0.000

Proportion

unblocked (1)

for minor Single-stage
movements, p(x) Process

(2) (3)
Two-Stage Process
Stage T Stage II

p(l}
p(4)
p(7)
p(8)
pi(9)
p{10)
p(1l1)
p{i2)

Computation 4 and 5
Single-Stage Process
Movement 1 4

Vv ¢,X 93 88
]

Px

V c,u,Xx

460 455 80 620 456 B&

C r,x
C plat,x

Two-Stage PFrocess

[
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Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2

Vig, x)

s 1500 1500 1500 1500
P (x)

Vic,u,x)

C(r,x)
C(plat, x)

Worksheet 6-Impedance and Capacity Eguations

Step 1: RT from Minor St. 9 12
Conflicting Flows 80 86
Potential Capacity 980 913
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity , 980 913
Probability of Queue free St. 0.67 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 88 93
Potential Capacity 1483 1477
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1483 1477
Probability of Queue free St. 0.91 1.00
Maj L-Shared Prob Q free St. 0.90 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 455 456
Potential Capacity 504 504
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.90 .90
Movement Capacity 453 453
Probability of Queue free gSt. 0.95 0.95
Step 4: LT from Minor St. 7 10
Conflicting Flows ‘ 460 620
Potential Capacity 515 403
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.86 0.86
Maj. L, Min T Adj. Imp Factor. 0.89 0.89
Cap. Adj. factor due to Tmpeding mvmnt 0.89 C.60
Movement Capacity 456 241

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

part 3 - Single S5tage

conflicting Flows 455 456

Potential Capacity 504 504

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.90 0.90

Movement Capacity 453 453

Result for 2 stage process:

a

b4

cC t 453 453

Probability of Queue free St. 0.95 0.95

Step 4: LT from Minor St. 7 10

part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

part 3 - Single Stage

Cconflicting Flows 460 620

Potential Capacity 515 403

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.86 0.86

Maj. L, Min T Adj. Imp Factor. 0.8B9 0.89

Cap. Adj. factor due to Impeding mvmnt 0.89 0.60

Movement Capacity 456 241

Results for Two-stage process:

a

Y

cC t 456 241

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10 11 12
L T 13 L T R

Volume {vph) 26 21 321 52 21 5

Movement Capacity (vph) 456 453 98¢ 241 453 913

shared Lane Capacity (vph) 854 291
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Worksheet 9-Computation of Effect of Flared Minor Street Apprcaches

Movement 7 8 S 10 11 12
L T R L T R

C sep 456 453 980 241 453 913

Volume 26 21 321 52 21 5

Delay

Q sep

Q sep +1

round (Qsep +1)

n max

C sh 854 291

SUM C sep

n

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12

Lane Config LTR LTR LTR LTR

v (vph) 5 136 368 78

C(m) (vph) 1477 1483 854 291

v/c 0.00 0.09 0.43 0.27

95% gqueue length 0.01 0.30 2.258 1.09

Contrel Delay 7.4 7.7 12.4 21.9

LOS A A B C

Approach Delay 12.4 21.9

Approach LOS B C

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

pi{oj)
v(il), Volume for stream 2 or 5
v(i2}, Volume for stream 3 or &

s(il), Saturation flow rate for stream 2 or 5
s(i2), Saturation flow rate for stream 3 or 6
P*(07j)

d(M,LT), Delay for stream 1 or 4
N, Number of major street through lanes
d(rank,1) Delay for stream 2 or &

1.00
73
15
1700
1700
1.00
7.4
1
0.0

0.
78
15
17
17
0.

O

91

00
00
S0

.7




==’_ll' Hall & Foreman, Inc.

Engineering - Survaying - Planning - Landscape Architecture

-
SUBJECT BY DATE JOB NO. SHEET OF é-
SUMMARY ™ 22-Apr-13 VV.130048.0000 2 OF 23_
E/W STREET . STATE LANE DRIVE PROJECT YEAR : 2014 i
N/S STREET - HIGHWAY 38 PROJECTED GROWTH 2% -
CONDITION - PM PEAK HOUR PER YEAR g
-
CONDITION DIAGRAMS 2
3
i
EXISTING GEOMETRICS PROPOSED GEOMETRICS FUTURE GEOMETRICS
TURN MOVEMENTS 4
=
EXISTING + EXISTING + YEAR 2035 YEAR 2035 3
EXISTING BACKGROUND | BACKGROUND PROJECT BACKGROUND + WITHOUT WITH
CONDITION TRAFFIC TRAFFIC TRAFFIC TRIPS PROJECT PROJECT PROJECT -g H
SCENERIO # i
STATE LANE DRIVE -
E
EB LEFT 15 [\] 15 0 15 20 20 ’
EB THRU 5 0 5 15 20 5 20 .}
EB RIGHT 0 5 0 5 5 5 55-
WB LEFT 5 0 5 10 15 5 15
WB THRU 5 14 5 15 20 5 20 ,
WR RIGHT 100 1] 105 30 135 145 175 ]
HIGHWAY 3
HIGHWAY 38 -
NB LEFT 5 0 5 0 5 5 5 i
NB THRU 60 20 80 -5 75 1056 100
NB RIGHT 10 10 10 20 15 25 .%
SB LEFT 180 185 30 215 260 290 %
SB THRU 55 10 65 -5 60 90 a5
SB RIGHT 30 0 30 0 30 45 45 -}
TOTALS 475 30 515 100 615 705 805

P |

Tustin Office: 714.665.4500 Tel/ 714.665.4501 Fax
Santa Clarita Office: 661.284.7400 Telf 661.284 7401 Fax
Victorvilie Office: 760.524.9100 Tel 760.524.9101 Fax
Temecula Office: 851.294.9300 Tel/ 951.294.9301 Fax

1



Engineering - Surveying - Planning » Landscape Architecture

SUBJECT BY DATE JOB NO. SHEET OF
TURN VOLUME SUMMARY TM 22-Apr-13 VV.130048.0000 2 OF 2
E/W STREET : STATE |LANE DRIVE N/S STREET : HIGHWAY 38
CONDITION : PM PEAK HOUR
NORTH LEG SOUTH LEG
LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+)} AXLE LARGE 2 AXLE LARGE 3 AXLE LARGE 4{+) AXLE
RT [THRU| LT { RT |THRY] LT | RT (THRUl LT RY ITHRU LT | RT ftHRY LT } RT |vHRUl LT
0 0 ] 0 0 ] 0 0 0 0 0 0 o 0 ] 0 0 ]
0 0 0 0 0 0 0 0 0 0 o 0 0 o 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0
0 o 1 0 0 ] 0 0 0 0 0 0 0 0 0 0 0 ]
EAST LEG WEST LEG
LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE
RT [THRU LT { RT |THRU LT | RT HRU LT RT ITHRU[ LT | RT [tHRY] LT | RT MR LT
1 0 ] ] 0 ] 0 0 0 0 0 0 0 0 0 0 0 0
0] .0 0 0 0 0 0 0 ] 0 ] 1 0 0 0 0 0 ]
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 1] [ ] 0 0 0 0 0 0 0 0 0 0 0
T
NORTH LEG SOUTHLEG EAST LEG WEST LEG
RT THRY LT | RT |[THRY LY | RT |vHRU LT | RT Jterd Ot
8 14128 3 {22/ 0! a1 1 1 1 2 6
Ml s l4)] 2116|2220 0 1 0 1 0
4 117149 ) 3l 1w0)] o201 o 0 0 1 3
B {857 410 0]z24] 0 1 1 0 4
TRUCK AUTO ROUNDED TRUCK
TOTAL VOLUMES TOTALS TOTALS PERCENTAGE
STATE LLANE DRIVE
EB LEFT 1 13 14 15 7
EB THRU 0 4 0 §
EB RIGHT 0 0
WB LEFT 0 3 o
WB THRU o 1 1 0 2
WB RIGHT 2 97 99 100 2
HIGHWAY 38
NB LEFT 0 2 2 5 0
NB THRU 0 58 58 60 0 o
NB RIGHT ) 12 12 10 0
SB LEFT 1 180 181 180 1
SB THRU 0 56 56 55 0 o
SB RIGHT 0 32 32 30 (]

Ivine Office: 714.665.4500 Tel/ 714.665.4501 Fax

Santa Clarita Office: 661.284.7400 Tel/ 661.284.7401 Fax
Victorville Office: 760.241.0595 Tel/ 750.241.1937 Fax
Temecula Office: 951.294.9300 Teif 951.294.9301 Fax




INTERSECTION TURN COUNT
PEAK HOUR
NORTH-SQUTH STREET: HWY 38
EAST-WEST STREET: STATE LANE
JURISDICTION: BIG BEAR

PEAK HOUR: 04:30PM

NORTH LEG
TOTAL: 269 32 56 i8l Total
J B 14 28 1st
11 9 46 2nd
4 17 49 3zd
5 16 58 4th

Rt Thru Lt

DATE :

12-06-12

P Y

[ ety

4

EAST LEG TOTAL: 103
Rt 32 22 20 25 59
fhru 1 o Q (] 1
Totél 1st 2nd 3rd 4th Lt 1 1 0 1 3
13 6 0 3 4| Lt lst 2nd 3rd 4th Total
af 20 1| 1| of Thru
2 1 0 o 1|} Rt
WEST LEG TOTAL: 19 FPEAFK. HOUR FACTORS
NORTH LEG = 0.81
Lt Thru RE SOUTH LEG = 0.72
EAST LEG = 0.76
1st 0 22 3 WEST LEG = 0.53
2nd 2 16 2 ALL LEGS = 0.390
3rd 0 10 3 "
4th 0 10 4
Total 2 58 12| TOTAL: 72 '
' | SOUTH LEG
HOUR TOTAL: 463 Prepared by NEWPCRT TRAFFIC STUDIES
gd o9ER6Y209s 99e¥E¥209.L areiZo 2L L0 090.



INTERSECTION TURNING COUNT

NORTH-SOUTH STREET: HWY 38
EAST-WEST STREET: STATE LANE

TIME: 04:00PM-05:00PM DATE: 12-06-12

NORTH LEG

31 | 59 150_] Total
71 20| 42 | 18t

5 16 44 2nd

8 14 28 3rd

11 9 45 4th

Rt Thru Lt

REt 29, 18f{ 32] 22 101
Thru| o 0 A 1
Total 1st 2nd 3rd 4th Lt 1 1 1 1 4
15| 6| 3 & ol Lt 1st 2nd 3rd 4th Total
a1l o 2 1|l Thru
1 0 0 1 ol wre

Lt Thru Rt

lst 1 ;Z‘ 2L
2nd 1 14 5
3rd 0 22 3
4th 2 16 2
Total 4 66 iz

Prepared by NEWPORT TRAFFIC STUDIES
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INTERSECTION TURNING COUNT

NORTH-SOUTH STREET: HWY 38

EAST-WEST STREET: STATE LANE

TIME: 05:00FM-06:00PM

DATE: 12-06-12

n

.—.w,&.'=:'t'~. N .J-xv'-j:_—:—_mn

NORTH LEG ;
‘, \ 25 ’ 52 | 173 || Total «H
4 17 49 | 1lst “ ;
9 16 58 || 2nd L,
€ g 38 || 3rd i
6 10 28 || 4th -. Lg
Rt Thru Lt E
?
Rt 20f{ 25| 16| 21 82 §
Thrul| 0 0 o| o off ‘=
Total 1st 2nd 3xrd 4th Lt 0 1 El 1] 1 { ﬁ
F— 13 3 4 2 __4—’ Lt 1t 2nd 3rd 4th Total L:
3 1 0 2 ofl Thru 'E
2 0 1 1 off rt é
L
Lt Thru Rt . 3
isat 6 10 3 u“
2nd 0 10 4 i
3rd 2 16 1 u.
4th 2 18 H ,'l‘ ‘-é
Total 4 54 ;" / L
}'[
Prepared by NEWPORT TRAFFIC STUDIES
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HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co.:
Date Performed:

™
Hall and Foreman, Inc
12/10/2012

Analysis Time Period: PM beak Hour

Intersection:
Jurisdiction:
Units: U. 5.
Analysig Year:
Project ID:

Highway 38/State Lane Drive
gsan Bernardino County

Customary

Existing Condition

VV.130048.0000
East/West Street:

North/South Street:
Tntersection Orientation: NS

State Lane Drive
Highway 38
Study period (hrs}): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 5 60 10 180 55 30
Peak-Hour Factor, PHF 0.90 G.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 5 66 11 200 61 33
Percent Heavy Vehicles 0 - -~ 0 -~ --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signail? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 5 5 100 15 5 5
Peak Hour Factor, PHF 0.90 c.90 0.90 0.50 0.90 0.90
Hourly Flow Rate, HFR 5 5 111 16 5 5
Percent Heavy Vehicles 0 0 2 7 0 0
percent Grade (%) 0 G
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Cenfiguration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement i 4 | 7 8 ] [ 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 5 200 121 26
c(m) (vph) 1513 1535 873 371
v/ C.00C 0.13 0.14 0.07
95% gueue length 0.01 0.45 0.48 0.23
Control Delay 7.4 7.7 9.8 15.4
LOS A A A C
Approach Delay 9.8 15.4
Approach LOS A C
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HCS+: Unsignalized Intersections Release 5.¢g

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analvyst: ™
Agency/Co. : Hall and Foreman, Inc

Date Performed: 12/10/2012

Analysis Time Period: PM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. §. Customary

Analysis Year: Existing Condition

Project ID: VV.130048.0000

East/West Street: State Lane Drive

North/South Street: Highway 38

Intersection Orientation: NS Study period (hrs): 1.

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 60 10 180 55 30
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 C.90
Peak-15 Minute Volume 1 17 3 50 15 8
Hourly Flow Rate, HFR 5 66 11 200 61 33
Percent Heavy Vehicles 0 -- -- C -- --
Median Type/Storage Undivided /
RT Channelizedr?
Lanes ¢ 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 G 10 11 12

L T R L T R
Volume 5 5 100 15 5 5
Peak Hour Factor, PHF 0.50 0.90 0.50 0.990 0.90 0.90
Peak-15 Minute Volume 1 1 28 4 1 1
Hourly Flow Rate, HFR 5 5 111 16 5 5
Percent Heavy Vehicles 0 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuratiocn LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet
S2 Left-Turn
Through
s5 Left-Turn
Through
Worksheet 2-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 66 61
shared ln volume, major rt vehicles: 11 33
sat flow rate, major th vehicles: 17090 1700
gat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4—CriFipal Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 7 8 S 10 11 12

L L T R L T R
t (¢, base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t{(c,hv} 1.00 1.00 1.00 1.060 1.00 1.00 1.00 1.00
P (hv) 0 0 0 0 2 7 0 0
t{c,qg) D.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T): 1-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l-stage 4.1 4.1 7.1 6.5 6.2 7.2 6.5 6.2
2-stage

Follow-Up Time Calculations
Movement 1 7 8 9 10 11 12

L L L T R L T R
t (f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t (£, HV) 0.90 0.%0 0.90 ¢.20 0.50 0.90 0.90 0.90
P (HV) 0 0 0 0 2 7 0 0
£ (f) 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.3
Worksheet 5-Effect of Upstream Signals
Computation 1-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
vVi(t) V{(l,prot} VI{(t) v{l,prot}

V prog
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Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (szec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
g(gl)

glg2)

g (g}

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
Vit) V{1l,prot) v(t) V{(l,prot)

alpha

beta

Travel time, tf{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f

Max platooned flow, V(c,max)

Min platooned flow, V{c,min)

Duration of blocked period, ti{p)

Proportion time blocked, p 0.000 0.000

Computation 3-Platoon Event Periods Result

p(2) 0.000
p{5) , 0.000
p (dom) '

p (subo)

Constrained or unconstrained?

Proportion _ :

unblocked (1) (2) (3)
for minor Single-stage Two-Stage Process
movements, p(x) Process Stage I Stage II

pi{l)
p(4)
p{7)
pi8)
p{9)
p{l0)
p(11)
p{(l2)

Computation 4 and 5
Single-Stage Process
Movement 1 4 7 8 9 10 11 iz

V c,x 94 77 564 576 72 618 565 78
s

Px

V c,u,x

C r,x
C plat,x

Two-Stage Process



Stagel StageZ Stagel Stage2 Stagel Stage2 Stagel Stage?2
Vi(c,x)
s 1500 1500 1500 1500
P({x)}
Vic,u,x)
C{r,x)
C(plat,x)
Wworksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
conflicting Flows 72 78
Potential Capacity 890 988
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 990 988
Probability of Queue free St. .89 0.98
Step 2: LT from Major St. 4 1
Conflicting Flows 77 94
Potential Capacity 1535 1513
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1535 1513
Probability of Queue free St. 0D.87 1.00
Maj L-Shared Prob Q free St. 0.86 1.00
Step 3: TH from Mincr St. 8 11
conflicting Flows 576 565
Potential Capacity 431 437
Pedestrian Impedance Factor 1.00 1.00
cap. Adj. factor due to Impeding mvmnt 0.86 C.86
Movement Capacity 370 3175
Probability of Queue free St. 0.99 0.99
Step 4: LT from Minor St. 7 10
conflicting Flows 564 618
Potential Capacity 439 394
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.85 0.85
Maj. L, Min T Adj. Imp Factor. 0.88 0.88
cap. Adj. factor due to Impeding mvmnt 0.88 Cc.78
Movement Capacity 386 309

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First 5tage

Conflicting Flows

Pctential Capacity

‘pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.

I |
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Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Pactor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 576 565

Potential Capacity 431 437

Pedegtrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.86 0.86

Movement Capacity 370 375

Result for 2 stage process:

a

Yy

cCt 370 375

Probability of Queue free St. 0.99 0.99

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 564 618

Potential Capacity 439 394

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.85 0.85

Maj. L, Min T Adj. Imp Factor. 0.88 0.88

Cap. Adj. factor due to Tmpeding mvmnt 0.88 0.78

Movement Capacity 386 309

Results for Two-stage process:

a

Y

Ct 386 309

Worksheet 8-Shared Lane Calculations

Movement 9 10 11 12
R L T R

Volume (wvph) 5 111 1ls 5 5

Movement Capacity (vph) 386 990 309 375 988

Shared Lane Capacity (vph) 371

.
i



Worksheet 9-Computation cof Effect of Flared Minor Street Approaches

Movement 7 8 9 10 11 12

L T R L T R
C sep 386 370 90 309 375 988
Volume 5 5 111 16 5 5
Delay
Q sep
Q sep +1
round (Qsep +1)
n max
C sh 873 371
SUM C sep
n
C act
Worksheet 10-Delay, Queue Length, and Level of Service
Movement 1 4 7 8 S 1¢ 11 12
Lane Config LTR LTR LTR LTR
v {(vph) 5 200 121 26
Cim) (vph) 1513 1535 873 371
v/c 0.00 0.13 0.14 0.07
95% gueue length 0.01 0.45 0.48 0.23
Control Delay 7.4 7.7 .8 15.4
LOS A A A C
Approach Delay 9.8 15.4
Approach LGS A c
Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

piloi) 1.00 0.87
v(il), Volume for stream 2 or 5 _ 66 61
v(iz}, Volume for stream 3 or 6 11 33
s(il), Saturation flow rate for stream 2 or 5 1700 1700
5{(i2), Saturation flow rate for stream 3 or 6 1700 1700
P* (0j) 1.00 0.86
d(M,LT), Delay for stream 1 or 4 7.4 7.7
N, Number of major street through lanes 1 1
d{rank,l) Delay for stream 2 Or 5 0.0 1.1
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HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CCNTROL SUMMARY

Analyst: ™

Agency/Co.: Hall and Foreman, Inc
Date Performed: 12/10/2012

Analysis Time Period: PM Peak Hour
Intersection: Highway 38/State Lane Drive
Jurigdiction: San Bernardino County
Units: U. 8. Customary

Analysis Year: Existing plus Background
Project ID: VV.130048.0000

East/West Street: State Lane Drive
North/South Street: Highway 38

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | a4 5 6
L T R | L T R
Volume 5 80 10 185 65 30 ”
Peak-Hour Factor, PHF 0.90 0.90 0.%0 0.90 0.90 0.90
Hourly Flow Rate, HFR 5 88 11 205 72 33
Percent Heavy Vehicles 0 -- -- 0 ~- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 C
Configuration LTR LTR
Upstream Signal? Nc No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 5 5 108 15 5 5
Peak Hour Factor, PHF 0.90 0.90 C.90 0.920 0.90 0.90
Hourly Flow Rate, HFR 5 5 11e6 16 5 5
Percent Heavy Vehiclesg 0 0 2 7 0 0
Percent Grade (%) 0 Q0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuraticn LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Fastbcund
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v {vph) 5 205 126 26
C{m} (veh) 1499 1507 847 344
v/a 0.00 0.14 0.15 0.08
95% queue length 0.01 0.47 0.52 0.24
Control Delay 7.4 7.8 10.0- 16.3
L.OS A A A C
Approach Delay 10.0- 16.3
Approach LOS A C




HCS+: Unsignalized Intersections Release 5.6

Phone:
E-Mail:

Analvyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S.
Analysis Year:

Project ID: VV.130048
East/West Street:
North/South Street:
Intersection Orientati

Customary

Fax:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

™

Hall and Foreman, Inc
1z2/10/2012

PM Peak Hour

Highway 38/State Lane Drive
San Bernardino County

Existing plus Background
.0000

State Lane Drive
Highway 38

on: NS

vehicle Volumes and Adjustments

Study period (hrs):

Major Street Movements 1 2 3 4 5 6
L T R L T R
volume 5 80 10 185 &5 20
Peak-Hour Factor, PHF 0.%90 0.90 0.90 0.90 0.90 0.90
Peak-15 Minute Volume 1 22 3 51 18 8
Hourly Flow Rate, HFR 5 88 11 205 72 33
Percent Heavy Vehicles 0 - - -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Velume 5 5 105 15 5 5
Peak Hour Factor, PEF 0.90 0.90 0.90 0.90 0.90 0.80
Peak-15 Minute Volume 1 1 29 4 1 1
Hourly Flow Rate, HFR 5 5 116 16 5 5
Percent Heavy Vehicles 0 ¢ 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 o] 1
Configuration LTR LTR

Movements

Pedestrian Volumes and Adjustments

13 14 15 16

Flow (ped/hr)

o 0 0] o
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Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blcckage 0 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sec sec

Prog. Distance
Speed to Signal
mph feet

52 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 88 72
Shared ln volume, major rt vehicles: 11 33
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt wvehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t(c, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) C 0 0 0 2 7 0 0
t{c.,qg) c.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00C 0.00 0.00 Q.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T): l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2~stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l-stage 4.1 4.1 7.1 6.5 6.2 7.2 6.5 6.2
Z2-stage

Follow-Up Time Calctlations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t(f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t{f, av) 0.90 0.90 0.90 c.50 0.50 0.50 0.50 0.90
P{HV) ' 0 0 0 0 2 7 0 0
t(f) 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Cleararnce Time at Upstream Signal
Movement 2
vit) V{l,prot)

Movement 5
vit) V(l,prot)

V prog



Total Saturation Flow Rate, s {vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C {sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
g(al)

g(g2)

g(qg)

Computation 2-Proportion of THWSC Intersection Time blocked
Movement 2 Movement 5
vit) v(1l,prot) VI(t) V(l,prot)

alpha

beta

Travel time, t(a) ({sec)

Smocothing Factor, F

Proportion of conflicting flow, £

Max platooned flow, V{c,max)

Min platooned flow, V{c,min)

Duration of blocked period, t(p)

Proportion time blocked, p 0.000 0.000

Computation 3-Platoon Event Periods Result

p(2) 0.000
p(5) 0.000
p (dom)

p {gubo)

Constrained or unconstrained?

Proportion

unblocked (1) (2) (3)
"for miner Single-stage Two-Stage Process
movements, p (x) Process Stage I Stage TI1I

p{l)
p(4)
p{7)
p(8)
p(9)
p(10)
p(1l)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4 7 8 9 10 11 12

V c,x 105 99 608 619 o4 662 607 88
s

Px
V c,u,x

C r,x
C plat,x

Two-Stage Process
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Stagel Stage2 Stagel Stage?2 Stagel Stage2 Stagel Stage2

Vic,x)

8 1500 1500 1500 1500
P(x)

Vic,u,x)

Cl{r,x)
Ciplat,x)

Worksheet 6-Impedance and Capacity Eguations

Step 1: RT from Minor St. 9 12

Conflicting Flows 94 88
Potential Capacity 963 8976
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 963 ' 976
Probability of Queue free St. 0.88 0.99
Step 2: LT from Major St. 4 . 1
Conflicting Flows 99 105
Potential Capacity 1507 1499
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1507 ' 1499
Probability of Queue free St. 0.86 1.00
Maj L-Shared Prob Q free St. 0.8s8 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 619 607
Potential Capacity 407 414
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.85 ' 0.85
Movement Capacity 347 353
Probability of Queue free St. 0.99 0.59
Step 4: LT from Minor St. 7 10
Conflicting Flows 608 ‘ 662
Potential Capacity 411 368
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.84 0.84
Maj. L, Min T Adj. Imp Factor. 0.88 0.88
Cap. Adj. factor due to Impeding mvmnt 0.87 .77
Movement Capacity : 359 ‘ 284

Worksheet 7-Computation of the HEffect of Two-stage Gap Acceptance

Step 3: TH from Minor St. , ' 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

potential Capacity

Pedestrian Impedance Factor

cap. Adj. factor due toO Impeding mvmnt
Movement Capacity

part 3 - Single Stage

Conflicting Flows 619 607

Potential Capacity 407 414

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.85 0.85

Movement Capacity 347 353

Result for 2 stage process:

a

Y

ct 347 353

Probability of Queue free St. 0.99 0.99

step 4: LT from Minor St. 7 10

part 1 - First Stage

Confiicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmont

Movement Capacity

Part 3 - 8ingle Stage

Conflicting Flows 608 662

Potential Capacity 411 368

Pedestrian Impedance FaclLor 1.00 1.00

Maj. L, Min T Impedance factor 0.84 0.84

Maj. L, Min T Adj. Imp Factor. 0.88 0.88

cap. Adj. factor due to Impeding wmvmnt 0.87 0.77

Movement Capacilty 359 284

Regsults for Two-stage Pprocess:

a

Y

C t 359 284

Worksheet 8-Shared Lane Calculations

Movement 7 8 ] 10 11 12
L T R L T R

volume (vph) 5 5 116 16 5 5

Movement Capacity {vph} 359 347 963 284 353 976

shared Lane Capacity {(vph) 847 344




Worksheet 9-Computation of Effect of Flared Minor

Street

Approaches

Movement

10
L

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

347

5

963
116

284
l6

n max
C sh

S5UM C sep
n

C act

847

344

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1
Lane Config LTR

4
LTR

7

8
LTR

9

10

11
LTR

12

v (vph) 5
C(m) (vph) 1499
v/c 0.00
95% gueue length 0.01
Control Delay 7.4
LOS A
Approach Delay

Approach LOS

205
1507
0.14
0.47
7.8
A

126

847

0.15

0.52

10.0-
A

10.0-
A

26
344
0.08
0.24
16.3

16.3

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement &S

p(cj)

v(il), Volume for stream 2 or 5

vi{i2), Volume for stream 3 or §

s(il), Saturation flow rate for stream 2 or 5

8(i2), Saturation flow rate for stream 3 or 6

P* (oj)

d(M,LT), Delay for stream 1 or 4
N, Number of major street through lanes
d{rank,1) Delay for stream 2 or §

1.00
88
11
1700
1700
1.00
.4

(=R |

0.8¢6 '
72

33

1700

1700

0.86

7.8

1
1.1




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™
Agency/Co.:
Date Performed:

Analysis Time Period: PM Peak Hour

Intersection:
Jurisdiction:

Units: U. S. Customary
Analysis Year:

Project ID:
East/West Street:
North/South Street:

{ntersection Orientation: NS

Hall and Foremarl,
4/24/2013

Project Year 2014
VV.130048.0000
gtate Lane Drive
Highway 38

Inc

Study period

vehicle Volumes and Adjustments

Highway 38/State Lane Drive
San Bernardino County

(hrs}: 1.00

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 5 75 20 215 60 390
peak-Hour Factor, PHF 0.%0 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 5 83 22 238 66 33
Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 15 20 135 15 20 5
Peak Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 16 22 150 16 22 5
Percent Heavy Vehicles 0 0 2 7 0 0
percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 i 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NE SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR ! LTR
v (vph) 5 238 188 43
C(m) (vph) 1507 1499 674 293
v/cC 0.00 0.16 0.28 0.15
95% gueue length 0.01 0.57 1.16 0.51
Contreol Delay 7.4 7.9 12.4 19.4
LOS A A B C
approach Delay 12.4 19.4
Approach LOS B C
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HCS+

Pheone:
E-Mail:

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:

: Unsignalized Intersections Release 5.6

Fax:

TWO-WAY STOP CONTROL (TWSC) ANALYSTS

TM

Hall and Foreman,
4/24/2013

PM Peak Hour

Inc

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County
Units: U. $. Customary
Analysis Year: Project Year 2014
Project ID: VV.130048.0000
East/West Street: State Lane Drive
North/South Street: Highway 38
Intergection Orientation: NS Study peried (hrs): 1.00
, Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 75 20 215 60 30
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.50
Peak-15 Minute Volume 1 21 6 60 17 8
Hourly Flow Rate, HFR 5 83 22 238 66 33
Percent Heavy Vehicles 0 - - -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 15 20 135 15 20 5
Peak Hour Factor, PHF 0.90 0.90 0.90 0.90 0.%0 0.90
Peak-15 Minute Volume 4 6 38 4 6 1
Hourly Flow Rate, HFR le 22 150 16 22 5
Percent Heavy Vehicles 0 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow {ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12. 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage c 0 0 0
Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet

g2 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 83 66
Shared 1ln volume, major rt vehicles: 22 33
gat flow rate, major th vehicles: 17090 1700
gat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculatiocn
Critical Gap Calculation
Movement 1 7 9 10 11 12

L L L R L T R
t {c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tic,hv) 1.00 1.00 1.00C 1.00 1.00C 1.00 1.00 1.00
P{hv} 0 0 0 0 2 7 0 0
r(e,q) 0.20 0.20 0.190 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t(c,T): i-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.0C 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) 1-stage 4.1 4.1 7.1 6.5 6.2 7.2 6.5 6.2
2-stage '

Follow-Up Time Calculations
Movement 1 7 9 10 11 12

L L L R L T R
£ {f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t (£,HV) 0.90 0.50 0.5%0 0.90 0.90 0.90 0.50 0.90
P(HEV} 0 0 0 0 2 7 8] 0
t(f) 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.3

Worksheet S5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
vi{t)

V{l,prot)

Movement 5
Vit) vi{l,prot)

V prog

w.\..&-,—.«'ml i .,‘

@@J

o |




Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g(gl)
g(g2)
glq)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2

vVit) V{l,prot) Vv(t)

Movement 5
V{l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V(c,max)

Min platooned flow, V(c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.c000

0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5}

p (dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked
for minor
movements,

(1)
Single-stage

pix) Process

(2) (3)
Two-Stage Process
Stage I Stage II

p(l)
p(4)
p{7)
p(8)
p(9)
pl(l10)
p(11)
p{l2)

Computation 4 and 5
Single-Stage Process
Movement 1 4

vV c,x 9% 105
5
Px

V c,u,x

676 679 94 748 673

g2

C r,x
C plat,x

Two-Stage Process

11



Stagel Stagez Stagel Stage2 5tagel Stage2 Stagel Stagel
Vic,x)
s 1500 1500 1500 1500
P{x)
Vi(c,u,x)
Clr,x)
C(plat,x)
Worksheet 6-Impedance and Capacity Equatioms
Step 1: RT from Minor St. 9 12
conflicting Flows 94 82
Potential Capacity 963 983
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 963 983
Probability of Queue free St. 0.84 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 105 99
Potential. Capacity 1499 1507
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1493 1507
Probability of .Queue free St. 0.84 1.00
Maj L-Shared Prob Q free St. 0.83 1.00
Step 3: TH from Minor St. 8 11
conflicting Flows 679 673
Potential Capacity 376 379 -
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.83 0.83
Movement Capacity 312 314
Probability of Queue free St. 0.93 0.93
Step 4: LT from Minor St. 7 10
Conflicting Flows 676 748
Potential Capacity 370 322
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.77 0.77
Maj. L, Min T Adj. Imp Factor. 0.82 0.82
Cap. Adj. factor due to Impeding mvmnt 0.82 0.69
Movement Capacity 303 224

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. A4j. factoxr due to Impeding mvmnt
Movemernt Capaclty

Probability of Queue free S5t.

wond sl

suinsnd
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Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 679 673

Potential Capacity 376 379

Pedestrian Impedance Factor 1.060 1.00

Cap. Adj. factor due to Impeding mvmnt 0.83 0.83

Movement Capacity 312 314

Result for 2 stage process:

a

¥

C t 312 314

Probability of Queue free St. 0.93 0.93

Step 4: LT from Minor st. 7 10

Part 1 - First Stage

Conflicting Flows

FPotential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity '

Part 3 - Single Stage J

Conflicting Flows 676 748

Potential Capacity 370 322

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.77 0.77

Maj. L, Min T Adj. Imp Factor. 0.82 0.82

Cap. Adj. factor due to Impeding mvmnt 0.82 0.69

Movement Capacity 303 224 ‘

Results for Two-stage process:

a

Y

Ct 303 224

Worksheet 8-Shared Lane Calculations )

Movement 7 . B 9 10 11 12
L T R L T R

Volume ({vph) 16 22 150 16 22 5

Movement Capacity (vph) 303 312 9863 224 314 983

Shared Lane Capacity (vph) 674

293




Worksheet 9-Computation of Effect of Flared

Minor Street Approaches

Movement 7 8 9 10 11 12

L T R L T R
C sep 303 312 G963 224 314 983
Volume 16 22 150 16 22 5
Delay
Q sep
Q sep +1
round (Qsep +1)
n max
C sh 674 293
SUM C sep
n
C act
Worksheet 10-Delay, Queue Length, and Level of Service
Movement 1 4 7 8 9 10 11 12
Lane Config LTR LTR LTR LTR
v (vph) 5 238 188 413
C(m) (vph) 1507 1499 674 293
v/ 0.00 0.16 0.28 0.15
95% gqueune length 0.01 0.57 1.16 0.51
Control Delay 7.4 7.9 12.4 19.4
LOS A A B C
Approach Delay 12.4 19.4
Approach LOS B cC
Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

ploj) 1.00 0.84
v(il), Volume for stream 2 or 5 83 66
v{iz2), Volume for stream 3 OI 6 22 33
s{il}), Saturation flow rate for stream 2 or 5 1700 1700
s (i2), Saturaticn flow rate for stream 3 or 6 1700 1700
P* {(07) 1.00 0.83
d(M,LT), Delay for stream 1 or 4 7.4 7.9
N, Number of major street through lanes 1 1
d(rank,1l) Delay for stream 2 or 5 0.C 1.3
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HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™
Agency/Co. : Hall and Foreman, Inc

Date Performed: 12/10/2012

Analysis Time Periocd: PM Peak Hour

Intersection: Highway 38/State Lare Drive
Jurisdiction: San Bernardino County

Units: U. S. Customary

Analysis Year: Year 2035 without Project
Project ID: VV.130048.0000

East/West Street: State Lane Drive

North/South Street: Highway 38

Intersection Orientation: NS Study peried (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 5 105 15 260 990 45
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 .95 0.95
Hourly Flow Rate, HFR 5 110 15 273 G4 47
Percent Heavy Vehicles 0 - -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 5 5 145 20 5 5
Peak Hour Factor, PHF C.95 0.95 0.85 0.95 0.95 0.55
Hourly Flow Rate, HFR 5 5 152 21 5 5
Percent Heavy Vehicles 0 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SR Westbound Eastbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 5 273 162 31
C{m) {vph} 1455 1474 800 224
v/c 0.00 0.1¢ .20 0.14
95% queue length 0.01 0.68 0.76 0.48
Contrel Delay 7.5 8.0 1.8 23.6
LOS A A B cC
Approach Delay 10.6 23.6

Approach LOS B C




HCS+: Unsiagnalized Intersections Release 5.6

Phone:
E-Mail:

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S.
Analysis Year:

Project ID: Vv.130048
East/West Street:
North/South Street:
Intersection Orientati

Customary

Fax:

TWO-WAY STOP CONTROL{TWSC) ANALYSIS

™

Hall and Foreman, Inc
12/10/2012

PM Peak Hour

Highway 38/State Lane Drive
San Bernardino County

Year 2035 without Project

.0C00

State Lane Drive

Highway 38

on: NS study period (hrs):

vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 g

L T R L T R
vVolume 5 105 15 260 90 45
Peak-Hour Factor, PHF 0.95% 0.95 0.95 0.95 C.95 0.95
Peak-15 Minute Volume 1 28 4 68 24 12
Hourly Flow Rate, HFR 5 110 15 273 94 47
Percent Heavy Vehicles v -- - - 0 - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1
configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 5 5 145 20 5 5
Peak Hour Factor, PHF 0.95 0.595 0.95 0.95 0.55 0.95
Peak-15 Minute Volume 1 1 38 5 1 1
Hourly Flow Rate, HFR 5 5 152 21 5 5
Percent Heavy Vehicles c 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage Neo / No
RT Channelized?
Lanes 0 1 0 0 1
Configuration LTR LTR

Movements

Pedegtrian Volumes and Adjustments

13 14 15 16

Flow (ped/hr)

0 0 0 0
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Lane Width (ft) 12.0 12
Walking Speed (ft/sec) 4.0 4.
Percent Blockage 0 C

Upstream Signal Data
Green Cycle
Time Length
sec sec

Prog. Distance
Speed to Signal
mph feet

Prog. Sat Arrival
Flow Flow Type
vph vph
52 Left-Turn
Through
S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared In volume, major th vehicles:

110 94

Shared 1n volume, major rt vehicles: 15 47
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T |34
t (c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t (¢, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv} 0 0 0 0 2 7 O 0
t{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t({3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.C0
t{c,T): l-stage 0.00 0.00 0.00 0.00 0.00 0.00 G.00 0.00

2-stage 0¢.00 0.00 1.00 1.00 c.o0 1.00 1.00 .00
t(c) l-stage 4.1 4.1 7.1 6.5 6.2 7.2 6.5 6.2
2-stage '

Follow-Up Time Calculations
Movement 1 4 7 8 G 190 11 12

L L L T R L T R
t (f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(f,HV) 0.90 0.5%0 0.90 0.90C D.90 0.20 0.90 0.90
P (HV) 0 .0 0 0 2 7 0 0
t(f} 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.3
Worksheet 5-Effect of Upstream Signals
Computation 1-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
V(L) V(l,prot) vVI(t} V{l,prot)

V prog



Total Saturation Flow Rate, 8 {vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C {sec)

Rp (from Exhibit 16-11)

proportion vehicles arriving on green P

g (gl)
g (g2)
g (q)

Computation 2-Proportion of TWSC Intersection Time blocked

Movement 2
vi(t) v{l,prot)

Movement 5
vig) V(1l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V{c,max)

Min platooned flow, Vi(c,min)
Duration of blocked period, tip)
proportion time blocked, p

0.00C

0.000

Computation 3-Platoon Event Pericds

Result

p(2)

pi5)

p (dom)

p (subo)

Constrained or uncenstrained?

0.000
0.000

Proportion
unblocked (1)
for minor Single-stage

movements, p{x) Process

(2)
Two-Stage
Stage 1

(3)

Process
Stage Il

p(l)
pi4)
p(7)
p(8)
p(9)
p{10}
p(ll)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

V oCc,X 141 125
s
Px

VvV c,u,Xx

796 815 118

870

799 118

C r,x
C plat.,x

Two-Stage Process

11
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Stagel Stage2 Stagel Stage2 Stagel Stage? Stagel Stage?2

Vic,x)

3 1500 1500 1500 1500
P{x)

Vic,u,x)

Clr,x)
Ci{plat, x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 118 118
Potential Capacity 534 539
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 934 935
Probability of Queue free St. 0.84 C.9%9
Step 2: LT from Major St. 4 1
Conflicting Flows 125 141
Potential Capacity 1474 1455
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1474 1455
Probability of Queue free St. 0.81 1.00
Maj L-Shared Prob Q free St. 0.80 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 815 799
Potential Capacity 314 321
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.80 0.80
Movement Capacity 250 255
Probability of Queue free St. 0.98 0.98
Step 4: LT from Minor St. 7 10
Conflicting Flows - 796 870
Potential Capacity 307 266
Pedestrian Impedance Factor _ 1.00 1.00
Maj. L, Min T Impedance factor 0.78 0.78
Maj. L, Min' T Adj. Imp Factor. 0.83 0.83
Cap. Adj. factor due to Impeding mvmnt 0.83 ©0.69
Movement Capacity 254 185

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 2: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of CQueue free St.



Part 2 - Second Stage

conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvunt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 815 799

Potential Capacity 314 321

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.80 0.80

Movement Capacity 250 255

Result for 2 stage process:

a

Y

cC t 250 255

Propability of Queue free St. 0.98 0.98

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Confiicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmont

Movement Capacity

Part 2 - Second Stage

conflicting Flows

Potential Capacity

pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 796 870

Potential Capacity 307 266

pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.78 0.78

Maj. L, Min T Adj. Imp Factor. 0.83 0.83

Cap. Adj. factor due to Impeding mvont 0.83 0.69

Movement Capacity 254 185

Results for Two-stage process:

a

Y

C t 254 185

Worksheet 8-Shared Lane Calculations

Mcvement 7 8 9 10 11 12
L T R L T R

volume (vph) 5 5 152 21 5 5

Movement Capacity {(vph) 254 250 934 185 255 939

shared Lane Capacity (vph) 800 224
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Worksheet 9-Computation of Effect of Flared Minor Street Approaches

n

Movement 7 8 9 10 11 12

L T R L T R
C sep 254 250 934 185 258 939
Volume 5 5 152 21 5 5
Delay
Q sep
Q sep +1
round (Qsep +1)
n max
C sh 800 224
SUM C sep
C act
Worksheet 10-Delay, Queue Length, and Level of Service
Movement 1 4 7 8 S 10 11 12
Lane Config LTR LTR LTR LTR
v {vph) 5 273 162 31
C(m) {(vph) 1455 1474 800 224
v/c 0.00 0.1s8 0.20 0.14
55% gueue length 0.01 0.68 0.76 0.48
Control Delay 7.5 8.0 10.6 23.6
LosS A A B C
Approach Delay 10.6 . 23.6
Approach LOS B C
Worksheet 1l1-Shared Major LT Impedance and Delay

Movement 2 Movement 5

p(oj) 1.00 0.81
v{il), Volume for stream 2 or 5 110 94
v(i2), Volume for stream 3 or § 15 | 47
s(il), Saturation flow rate for stream 2 or 5 1700 1700
8{i2), Saturation flow rate for stream 3 or & 1700 1700
P*(07) 1.00 0.80
d(M,LT), Delay for stream 1 or 4 7.5 8.0
N, Number of major street through lanes 1 1
d(rank,1) Delay for stream 2 or 5 0.0 1.6




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™
Agency/Co.: Hall and Foreman,
Date Performed: 4/24/2013

Analysis Time Period: PM Peak Hour

Intersection:
Jurisdiction:
Units: U. 8. Customary
Analysis Year:

Project ID: VV.130048.0000

East/West Street:

North/South Street: Eighway 38
Tntersection Orientation: NS

State Lane Drive

inc

Year 2035 with Project

Highway 38/State Lane Drive
San Bernardino County

Study periocd (hrs): 1.00

vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 5 1C0 25 290 85 45
Peak-Hour Factor, PHF 0.95% 0.95 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 5 105 26 305 89 47
Percent Heavy Vehicles o -- -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 G 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 15 20 175 20 20 5
Peak Hour Factor, PHF 0.95 0.95 0.95% 0.95 0.95 0.95
Hourly Flow Rate, HFR 15 21 184 21 21 5
Percent Heavy Vehicles 0 o 2 7 ¢ ¢
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 20 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 5 305 220 47
C{m) {vph) 1461 1467 6085 193
v/c 0.00 D.21 0.36 0.24
95% queue length 0.01 0.79 1.68 0.95
Control Delay 7.5 8.1 i4.2 29.6
LOS A A B D
Approach Delay 14.2 29.6
Approach LOS B D




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail;

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: ™
Agency/Co.: Hall and Foreman, Inc

Date Performed: 4/24/2013

Analysis Time Period: PM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. 8. Customary

Analysis Year: Year 2035 with Project

Project ID: VV.130048.0000

East/West Street: State Lane Drive

North/South Street: Highway 38

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 100 25 290 85 45
Peak-Hour Factor, PHF .95 0.95 0.95 0.95 G.95 0.95
Peak-15 Minute Volume 1 26 7 76 22 12
Hourly Flow Rate, HFR 5 105 26 305 89 47
Percent Heavy Vehicles 0 -- -- 0 -~ --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 G 1 0
Configuration LTR LTR
Upstream Signalv? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Veolume 15 20 175 20 20 5
Peak Hour Factor, PHF .95 0.95 0.95 0.95 0.95 0.85
Peak-15 Minute Volume 4 5 46 5 5 1
Hourly Flow Rate, HFR 15 21 184 21 21 5
Percent Heavy Vehicles 0 0 2 7 0 o
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Pedestrian Veolumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr) 0 0 0 0



Lane Width (£ft) 12.0 12.0 12.90 12.0
Walking Speed (Et/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 ] 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sec sec

Prog. Distance
Speed to Signal
mph feet

82 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

chared 1ln volume, major th vehicles: 105 89
shared ln volume, major rt vehicles: 26 47
sat flow rate, major th vehicles: 1700 1700
sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t (c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2 .
t(c,hv)" 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P {(hv) 0 0 o 0 2 7 0 0
t(c,g) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 Q.00 0.00 .00
t(3,1t) 0.00 0.00 0.00 0.00 c.00 0.00 0.00 0.00
t{c,T): 1-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.c0C Q.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 6.00
ti{c) l1-stage 4.1 4.1 7.1 6.5 6.2 7.2 6.5 6.2
2-gtage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t(f, base) 2.20 2.20 3.50 4.00 3.30 3.590 4.00 3.30
t(f,BV) 0.90 0.9¢0 0.90 0.80 0.5%0 ¢.90 0.90 0.90
P {HV) 0 c 0 0 2 7 G G
t(f) 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
vi{t) Vil,prot)

Movement 5
VL) v{l,prot)

V prog

N |

A :.""




Total Saturation Flow Rate, g {vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
g(ql)

gl(g2)

g (q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
Vi{t) V(l,prot) Wv(t) V(1l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f

Max ﬁlatooned flow, Vi{c,max)

Min platooned flow, V{c,min)

Duration of blocked period, t(p)

Proportion time blocked, p 0.000 0.000

Computation 3-Platoon Event Periods Result

p(2) 0.000
p(5) 0.000
p{dom)

p {subo)

Constrained or unconstrained?

Proportion,

unblocked (1) (2) (3)
for miner Single-stage Two-Stage Process
movements, p(x) Process Stage I Stage II

p(l1)
p{4)
p(7)
p(8)
p{9)
p(10)
p11)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4 7 8 o] 10 11 12

V c,x 136 131 864 874 118 952 863 112
g

Px

V c,u,x

C r,x
C plat,x

Two-Stage Process



Stagel StageZ Stagel Stage2Z Stagel Stagez Stagel Stage2

Vic,x)

=] 1500 1500 1500 1500
P(x)

Vie,u,x)

Cl(r,x)
C(plat,x)

Worksheet 6-Impedance and Capacity Egquations

—_—

Step 1: RT from Minor St. 9 12
conflicting Flows 118 112
Potential Capacity 934 547
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 934 947
Probability of Queue free S5St. 0.80O 0.99
Step 2: LT from Major St. 4 1
conflicting Flows 131 136
Potential Capacity 1467 1461
pPedestrian Impedance Factor 1.00 1.00
Movement Capacity 1487 1461
Probability of Queue free St. ' 0.79 1.00
Maj L-Shared Prob Q free st. 0.77 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 874 863
Potential Capacity 290 295
Pedestrian Impedance Factor 1.00 1.00
Cap. Ad3j. factor due to Impeding mvmnt .77 0.77
Movement Capacity 224 227
Probability of Queue free St. 0.91 0.91
Step 4: LT from Minor St. 7 10
conflicting Flows 864 952
Potential Capacity 277 234
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.70 0.70
Maj. L, Min T Adj. Imp Factor. 0.77 0.77
Cap. Adj. factor due to Impeding wmvmnt 0.76 0.62
Movement Capacity 212 144

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free S5TC.

m&mﬁi‘

- |




Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 874 863

Potential Capacity 290 295

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.77 0.77

Movement Capacity 224 227

Result for 2 stage process:

a

Y

Ct 224 227

Probability of Queue free St. 0.91 0.51

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 864 952

Potential Capacity 277 234

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.70 0.70

Maj. L, Min T Adj. Imp Factor. 0.77 0.7

Cap. Adj. factor due to Impeding mvmnt 0.76 0.62

Movement Capacity 212 144

Results for Two-stage brocess:

a

b

cCt 212 144

Worksheet 8-Shared Lane Calculations

Movement 7 8 S 10 11 12
L T R L T R

Volume (vph) 15 21 184 21 21 5

Movement Capacity (vph) 212 224 534 144 227 947

Shared Lane Capacity (vph) 609 193




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

-~
Movement 7 8 9 10 11 12 :
L T R L T R ’
-
C sep 212 224 934 144 227 547 §
Volume 15 21 184 21 21 5
Delay
Q sep =
Q sep +1 i
round (Qsep +1)
1;
n max ¢
C sh 609 1923
SUM C sep
" .
C act 4
-
Worksheet 10-Delay, Queue Length, and Level of Service 3
Movement 1 4 7 8 9 10 11 12 -
Lane Config LTR LTR LTR LTR i
-8
v (vph) 5 305 220 47
C{m) (vph) 1461 1467 609 193 |
v/c 0.00 0.21 0.36 0.24 i
95% queue length 0.01 0.79 1.68 0.95
Control Delay 7.5 8.1 14.2 29.6 -
LOS A A B D 3
Approach Delay 14.2 29.6 *
Approach LOS B D -
%
Worksheet 11l-Shared Major LT Impedance and Delay
-
Movement 2 Movement 5 ;
pl{oj) 1.00 0.79 -
v{il}, Volume for stream 2 or 5 105 89 %
v(iz), Volume for stream 3 or 6 26 47 i
s{il), Saturation flow rate for stream 2 or 5 1700 1700
s(i2), Saturation flow rate for stream 3 or 6 1700 1700 -
P* (0]) 1.00 0.77 4
d{M,LT), Delay for stream 1 or 4 7.5 8.1
N, Number of major street through lanes 1 1 -
d(rank,1l) Delay for stream 2 or 5 0.0 1.8 g

1;;
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I ngineering - Surveying - Planning - Landscape Architecture
SUBJECT BY DATE JOB NO. SHEET OF
SUMMARY ™ 22-Apr-13 VV.130048.0000 OF
E/W STREET : PROJECT DRIVEWAY PROJECT YEAR : 2014
N/S STREET . STATE LANE DRIVE PROJECTED GROWTH | 201
CONDITION : AM PEAK HOUR PER YEAR
CONDITION DIAGRAMS
" S
S w C}r E
'“f’ T -
% S SR
“y
EXISTING GEOMETRICS PROPOSED GEOMETRICS FUTURE GEOMETRICS
TURN MOVEMENTS
EXISTING + EXISTING + YEAR 2035 YEAR 2035
EXISTING BACKGROUND | BACKGROUND PROJECT BACKGROUND + WITHCOUT WITH
CONDITION TRAFFIC TRAFFIC TRAFFIC TRIPS PROJECT PROJECT PROJECT
SCENERIO #
PROJECT DRIVEWAY
EB LEFT 0 0 0 50 50 0 50
EB THRU 0 0 0 5 5 0 5
EB RIGHT 0 0 0 15 15 0 15
WB LEFT 5 0 5 0 5 5 5
wB THRU 0 0 0 5 5 0 5
W5 RIGHT 5 Q 5 0 5 5 5
STATE LANE DRIVE
NB LEFT 0 0 0 15 15 0 15
NB THRU 200 0 210 0 210 295 295
NB RIGHT 5 0 5 0 5 5 5
SBLEFT 5 0 5 0 5 5 5
58 THRU 80 0 85 1] 85 120 120
SB RIGHT g 0 0 5 5 0 5
TOTALS 300 0 315 95 410 435 530

Tustin Office: 714.665,4500 Tel/ 714.665.4501 Fax
Santa Clarita Office: 661.284.7400 Tel/ 661.284.7401 Fax
Victorville Office: 760.524.9100 Tel/ 760.524.9101 Fax
Temecula Office: 951,294.9300 Tel/ 951.294.9301 Fax




==Fr Hall & Foreman, Inc.

Engineering - Surveying - Planning - Landscape Architecture

SUBJECT BY DATE JOB NO. SHEET OF
TURN VOLUME SUMMARY ™ 22-Apr-13 VV.130048.0000 2 OF 2
EMW STREET . PROJECT DRIVEWAY N/S STREET : STATE LANE DRIVE
CONDITION : AM PEAK HOUR
NORTH LEG SOUTH LEG
LARGE 2AXLE | ' LARGE3AXLE | LARGE 4(+) AXLE LARGE 2 AXLE LARGE 3 AXLE | LARGE 4(+) AXLE
RT [THRUl LT | RT |[THRY LT | RT {THRY| LT RT |THRU| LT | RT |THRU| LT | RT |[THRU| LT
0 ] 0 0 0 o 0 0 0 0 0 0 0 ] 0 0 0 0
1 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
0 2 0 0 0 0 0 0 0 1 0 o 0 0 0 0 0 0
] 0 0 0 1 0 0 o 0 0 0 0 0 1 ] 0 1 0
EAST LEG WEST LEG
LARGE 2 AXLE LARGE 3AXLE | LARGE 4(+) AXLE LARGE 2 AXLE LARGE 3AXLE | LARGE 4(+) AXLE
RT |[THRU LT } RT [THRU| LT | RT |THRUl LT RT [THRU[ LT | RT {THRU| LT { RT [THRY| LT
0 0 ] 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
0 0 ] 0 0 0 0 0 0 0 0 0 ] 0 0 0 0 ]
3 0 0 0 0 1] 0 0 0 0 0 o 0 1] 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NORTHLEG SOUTH LEG EAST LEG WEST LEG
RT |THRU| LT | RT |THRU| LT | RT |THRU LT | RT [FTHRU} LT
1 12119 2 | 121 0 (53] 1 3 0 0 8
3 1211 o 8 0 |32]| 0 1 1 1 5
3 § [ 200 1 6] 0| s0] 1 2 1 12
1 Mf{1ef o |0} 0150} 1 4 1 9
TRUCK AUTO ROUNDED TRUCK
TOTAL VOLUMES | TOTALS TOTALS | PERCENTAGE
PROJECT DRIVEWAY
EB LEFT 0 0 0 0 0
EB THRU 0 0 0 0 0 ¢
EB RIGHT 0 0 0 0 0
WB LEFT 0 o 5 5 0
WB THRU 0 0 0 0 0 0
WB RIGHT 0 0 5 5 o
STATE LANE DRIVE
NB LEFT 0 ] 0 0 0
NB THRU 3 198 201 200 0 1
NB RIGHT 0 0 5 5 0
SB LEFT 0 0 5 5 0
SB THRU 3 75 78 80 5 4
SB RIGHT 0 0 (] 0 0

trvine Office: 714.665.4500 Tel! 714.665.4501 Fax

Santa Clarita Office: 661.284.740C Tel/ 661.284.7401 Fax
Victorville Office: 760.241.0595 Tel/ 760.241.1937 Fax
Temecula Office: 951.294.9300 Tel/ 951.294 9301 Fax
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HCS+: Unsignalized Intersecticns Release 5.6

TWC-WAY STOFP CONTROL SUMMARY

Analyst: ™
Agency/Co.:
Date Performed:

Intersection:
Jurisdiction:

Units: U. S. Customary
Analysis Year:

Project ID:
ELast/West Street:
North/Scuth Street:

Existing
Vv.130048.0000
Project Driveway #2
State Lane Drive

Hall and Foreman, Inc
1/30/13
Analysis Time Period: AM Peak Hour

Project Dwy#2/State Lane Drive
San Bernardino County

Intersection Orientation: NS Study period (hrs): 1.
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 200 5 5 80
Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88
Hourly Flow Rate, HFR 227 5 5 S0
Percent Heavy Vehicles -- .= 0 -- --
Median Type/Storage Undivided
RT Channelized?
Lanes 1 c 0 1
Configuraticn TR LT
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 5 5
Peak Eour Factor, PHF 0.88 0.88
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles c C
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach NB 5B Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | LR |
v (vph) 5 10
C{m) {(vph) 1348 733
v/c 0.00 0.01
95% gueue length 0.01 0.04
Control Delay 7.7 1Cc.0-
LGS A A
Apprcach Delay 10.0-
Apprcoach LOS 2N




HCS+

Phone:
E-Mail:

: Unsignalized Intersections Release 5.6

Fax:

Analyst:

Agency/Co. :

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. S. Customary
Analysis Year:

Project ID: VV.130048
East/West Street:
North/South Street:
Intersection Orientati

TWO-WAY STOP CONTROL {TWSC) ANALYSIS
T™M

Hall and Foreman, Inc

1/30/13

AM Peak Hour
Project Dwy#2/State Lane Drive
San Bermnardino County

Existing

.0000

Project Driveway #2
State Lane Drive
on: NS

Vehicle Volumes and Adjustments

Study period (hrs):

1.

Major Street Movements 1 2 3 4 5 €
L T R L T R
Volume 200 5 5 80
Peak-Hour Facter, PHF 0.88 0.88 0.88 0.88
Peak-15 Minute Volume 57 1 1 23
Hourly Flow Rate, HFR 227 5 5 90
Percent Heavy Vehicles -- - - C -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 ¢ i
Configuration TR LT
Upstream Signal® No No
Minor Street Movements 7 8 9 10 11 12
L. T R L T R
vVolume 5 5
Peak Hour Factcor, PHF 0.88 0.88
Peak-15 Minute Volume 1 1
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
RT Channelized?
Lanes 0 0
Configuration LR
Pedestrian Veolumes and Adjustments
Movements 13 14 15 16
Flow (ped/hr) 0 C 0 0
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Lane Width (ft)

Walking Speed (ft/sec)

Percent Blockage

Upstream Signal Data

Prog.

Flow
vph

Sat Arrival Green Cycle
Flow Type Time Length
vph sec sec

Prog. Distance
Speed to Signal
mph feet

52 Left-Turn
Through

S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicles: 1
Shared 1ln velume, major rt vehicles: 0 '
gat flow rate, major th vehicles: 1700 .
Sat flow rate, major rt vehicles: 1700
Number of major street through lanes: 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t{c,base) 4.1 7.1 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 0
t(c,qg) 0.20 0.20 0.10 0.20 c.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00C
t(3,1lt) 0.00 0.70 0.00
t{c,T): l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 '
2~stage 0.00C 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) 1-stage 4.1 6.4 6.2
2-stage

Follow-Up Time Calculations

Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{f,bage) 2.20 3.50 3.30
t{f,HV) 0.90 0.90 0.90 0.9¢C 0.%90 0.%0 0.50 0.90
P (HV) 0 0 0
t(f) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2
viit) V(1l,prot)

Movement 5
v(t) VI(l,prot)

V preg



Total Saturaticn Flow Rate, s (vph)

Arrival Type

Effective Green, g (sec)

Cycle Length, C (zec)
Rp (from Exhibit 16-11)

Proportion vehicies arriving on green P

gigl)
g{g2)
g(q)

Computaticon 2-Proportion of TWSC Intersection Time

Movement 2

blocked
Movement 5

vit) V(l,prot) VI{t) V(l,prot)

alpha
beta

Travel time, t{a) (zec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, Vi{c,max)

Min platooned flow, Vi{ec,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000

0.000

Computaticn 3-Platcoon Event Periods

Result

p(2)
p(5)
p (dom)
p (subo)

Constrained or unconstrained?

0.000
¢.000

Proportion
unblocked
for minor
movements, p(x)

(1)
Single-stage
Process

(2)
Two-Stage
Stage I

(3)
Process
Stage 1T

p(1)
pi4}
p(7)
p(8)
p(9)
p(10)
p(11)
p{l2)

Computation 4 and 5
Single-Stage Process
Movement

V ¢, %

s

Px

V c,u,x

330 230

C r,x
C plat,x

Two-Stage Process

11

B n;a.fj

[

i .m.m’



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stagez

Vi{c,x)

s 1500
P{x}

vVic,u,x)

C({r,x)
C(plat,x)

Worksheet 6-Impedance and Capacity Eguations

Step 1: RT from Minor St. 9 12
Conflicting Flows 230

Potential Capacity 814

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 814

Probability of Queue free St. 0.99 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 232

Potential Capacity 1348

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1348

Probability of Queue free St. 1.00 1.60
Maj L-Shared Prob Q free St. 1.00

Step 3: TH from Minor St. 8 i1

Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 1.00
Movement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Mincr St. 7 10
Conflicting Flows 330

Potential Capacity 669

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 1.00
Maj. L, Min T Adj. Imp Factor. 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 0.99
Movement Capacity 667

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance PFactor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

o
o o
o o

.00
.00

Result for 2 stage process:

a

by

ct

Probability of Queue free St.

.00

Step 4: LT from Minor St.

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due tc Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

330
669
1.00

1.00
667

o B =

.00
.00
.00
.98

Results for Two-stage process:
a
Y
C t

667

Worksheet B8-Shared Lane Calculations

Movement

Volume (vph} 5

Movement Capacity (vph) 667

Shared Lane Capacity (vph)

814

b a

e |
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Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement

C sep

Volume

Delay

Q sep

Q sep +1

round {Qsep +1)

n max
C sh

SUM C sep
n

C act

733

Werksheet 10-Delay, Queue Length,

and Level of Service

Movement 1 4 8 9 10 11 12
Lane Config LT LR

v {vph) 5 10

C(m) (vph) 1348 733

v/c , 0.00 0.01

95% gueue length 0.01 0.04

Control Delay 7.7 10.0-

LOS . A A

Approach Delay 10.0-

Approach LOS A

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

ploj) 1.00
v(1il), Volume for stream 2 or 5

v(i2), Volume for stream 3 or 6

s(il), Saturation flow rate for stream 2 or 5

"8 (i2), Saturation flow rate for stream 3 or 6

P* (o3)

d{M,LT), Delay for stream 1 or 4

N, Number of major street through lanes
d{rank,1l) Delay for stream 2 or 5

1.00
g0

C
1700
1700
1.00
7.7
1
0.0




HCS+: Unsignalized Intersections Release 5.6
TWO-WAY STOP CONTROL SUMMARY
Analyst: ™
Agency/Co.: Hall and Foreman, Inc

Date Performed:
Analysis Time Period:
Intersection:
" Jurisdicticn:
Units: U. S.
Analysis Year:
Prcject ID:
East/West Street:
North/South Street:

Intersection Orientation: NS

AM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardino County

Customary

Existing plus Background

VV.130048.0000

Project Driveway #2
State Lane Drive
Study period (hrs): 1.

Vehicle Volumes and Adjustments

Major 'Street: Approcach Northbound Scouthbound
Movement 1 2 3 | a4 5 6
L T R | L T R
Volume 210 5 5 85
Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88
Hourly Flow Rate, HFR 238 5 5 96
Percent Heavy Vehicles - -- 0 -- - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No Nc
Minor Street: Approach Westbound Eastbound
‘ Movement 7 8 S | 10 11 12
L T R | L» T R
Volume 5 5
Peak Hour Factor, PHF 6.88 0.88
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles ¢ C
Percent Grade (%) 0 0
Flared Apprcach: Exists?/Storage No / /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach NB SB Westbcund Eastbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LT | LR
v (vph) 5 10
Cc{m) ({(vph) 1335 721
v/c 0.00 0.01
95% queue length 0.01 0.04
Control Delay 7.7 1¢.1
LGS A B
" Apprecach Delay 10.1
Approach LOS B
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HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: ™

Agency/Co. : Hall and Fereman, Inc
Date Performed:

Analysis Time Pericd: AM Peak Hour

Intersection: Préject Dwy#2/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. S. Customary

Analysis Year: Existing plus Background

Project ID: VV.130048.0000

East/West Street: Project Driveway #2

North/Scuth Street: State Lane Drive

Intersecticon Orientation: NS Study period (hrs):

Vehicle Volumes and Adjustments

.00

Major Street Movements 1 2 3 4 5 6
. L T R L T R
Volume 2190 5 5 85
Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88
Peak-15 Minute Volume 60 1 1 24
'Hourly Flow Rate, HFR 238 5 5 96
Percent Heavy Vehicles -- -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 5 5
Peak Hour Factor, PHF 0.88 0.88B
Peak-15 Minute Volume 1 1
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
RT Channelized?
Lanes 0 0]
Configuration LR
Pedestrian Volumes and Adjustments
Movements 13 14 15 16

Fiow (ped/hr) 0 0 0 0



Lane Width (ft) 12.90 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0

Upstream Signral Data

Prog. Sat Arrival Green Cycle
Flow Fiow Type Time Length
vph vph sec sec

Prog.
Speed
mph

Digtance
to Signal
feet

52 Left-Turn
Through

S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 96
Shared 1n volume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1700
Sat flow rate, major rt wvehicles: 1700
Number of major street through lanes: 1
Worksheet 4-Critical Gap and Follow-up Time Calculaticn
Critical Gap Calculation
Movement 1 4 7 a8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 7.1 6.2
t{c, v} 1.00 1.00 1.00 1.00 1.00 1.00 l1.00 1.00
P{hv} 0 0 0
t{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.0C 0.00 0.00 0.c0 0.00
t{3,1t) 0.00 0.70 0.00
t{c,T): l-stage 0.00 0.00 0.00 0.00 0.00 c.00 0.00C 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.0¢0 0.00
t(c) ~ l-stage 4.1 6.4 6.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{f,base) 2.20 3.50 3.30
t{(f,HV} 0.90 ¢.9¢0 0.50 0.90 0.90 0.20 0.50 0.20
P {HV} 0 0] 0
t{f) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
vit) V(l,prot)

Movement 5

vit)

V{l,prot)

V prog



Total Saturaticn Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

gl(gl)
g(qg2)
glq)

Computaticn 2-Proportion of TWSC Intersection Time

blocked
Movement 2

VL) V{l,prot) Vv{(t)}

Movement 5
V(l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V{c,max)
Min platooned flow, V(c,min)
Duration of blccked pericd,
Proportion time blocked, p

t(p)

0.000

0.000

Computation 3-Platoon Event Periods

Regult

p(2)

p(5)

p (dom)

p (gubo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked
for minor
movements,

(1)
Single-stage

p(x) Process

(2) (3)
Two-Stage Process
Stage I Stage II

p{2)

p(10)
p(11)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

V o,x

g

Px

vV c,u,x

Cr,x
C plat,x

Two-Stage Process

11



Stagel Stage2 Stagel Stagel Stagel
Ve, x)
S 1500
P(x)
Vic,u,x)
Clr,x}
C(plat, x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 240
Potential Capacity 804
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 804
Probability of Queue free St. 0.99 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 243
Potential Capacity 1335
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1335
Probability of Queue free St. 1.00 1.00
Maj L-Shared Prob Q free S5t. 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 1.00
Movement Capacity
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 346
Potential Capacity €55
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 1.00
Maj. L, Min T Adj. Imp Factor. 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 0.99
Movement Capacity 653

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor

St.

8

il

Part 1 - First Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance
Cap. Adj. factor due
Movement Capacity
Probability of Queue

Factor
to Impeding mvmnt

free St.

i J;j

|

oxmr;w.mj

" |



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

S|
oo
oo

.00
.00

Result for 2 stage process:
a

Y
cCt

Probability of Queue free St.

.00

Step 4: LT from Minor St.

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factcr due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

346
655
1.00

1.00
653

e

.00
.00
.00
.95

Resgults for Two-stage process:
a
Y
cCt

653

Worksheet 8-Shared Lane Calculations

Movement

volume (vph) 5
Movement Capacity (vph) 553

Shared lLane Capacity (vph)




Worksheet 9-Computation of Effect of Flared

Minor Street Approaches

Movement:

7
L

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1}

653

n max

¢ sh

SUM C sep
n

C act

721

Worksheet 10-Delay, Queue Length,

and Level of Service

Movement 1 4 8 c 10 11 12
Lane Config LT LR

v (vph) 5 10

C{m) (wvph) 1335 721

v/c ‘ 0.00 0.01

95% gueue length 0.01 0.04

Control Delay 7.7 10.1

LOS A B

Approach Delay 10.1

Approach LOCS B

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

ploj) 1.00 1.00
wv({il), Volume for stream 2 or b 96
v(i2), Volume for stream 3 or 6 0
g(il), Saturation flow rate for stream 2 or 5 1700
s({i2), Saturation flow rate for stream 3 or 6 1700
P* (0]} 1.00
d(M,LT), Delay for stream 1 or 4 7.7
N, Number of major street through lanes 1
d{(rank,1l) Delay for stream 2 or 5 0.0

Berlnn

~rj ﬁl‘!&%»::'\n‘l

s

e

o

i

S

|



HCS+: Unsignalized Intersecticons Release 5.6
TWO-WAY STOP CONTROL SUMMARY
Analyst: ™
Agency/Co. : Hall and Foreman, Inc
Date Performed: 4/24/2013

Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S.
Analysis Year:
Project ID:
East/West Street:

North/South Street:

AM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardinc County

Customary

Project Year 2014

VV.130048.0000

Broject Driveway #2
State Lane Drive

Intergection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 15 210 5 5 85 5
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.5%0 0.90 0.590
Hourly Flow Rate, HFR 16 233 5 5 94 5
Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream' Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 5 5 5 50 5 15
Peak Hour Factor, PHF 0.90 0.90 0.90 0.9%90 0.90 0.90
Hourly Flow Rate, HFR 5 5 5 55 5 16
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement ‘ 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v {vph) 16 S 15 76
C{m) (vph) 1507 1341 618 620
v/c 0.01 0.00 0.02 0.12
95% gueue length 0.03 0.01 0.07 0.42
Control Delay 7.4 7.7 11.0 11.6
LOS A A B B
Approach Delay 11.0 11.6
Approach LOS B B




HCS+:

Unsignalized Intersections Release 5.6

Fax:

Phone:
E-Mail:

TWO-WAY STOP CONTROL (TWSC)
Analyst: TM
Agency/Co.: Hall and Foreman, Inc
Date Performed: 4/24/2013

Analysis Time Period: AM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardino County

Intersection:
Jurisdiction:
Units: U. 8. Customary
Analysis Year:

Project ID: VV.130048.0000

East/West Street:
North/South Street:

Intersection Orientation: NS

Project Year 2014

Project Driveway #2
State Lane Drive

ANALYSTIS

Study period (hrs):

Vehicle Volumes and Adjustments

1.

00

Major Street Movements 1 2 3 4 5 6

' L T R L T R
Volume 15 210 5 5 85 5
Peak-Hour Factor, PHF 0.90 0.50 0.80 0.50 0.90 0.90
,Peak-15 Minute Volume 4 58 1 1 24 1
Hourly Flow Rate, HFR 16 233 5 5 94 5
Percent Heavy Vehicles v -- -- 0 -- --
Median Type/Storage Undivided /

RT Channelized?

Lanes o] 1 0 1
Configuration

Upstream Signalv? No No

Minor Street Movements 7 8 9 10 11 12

L T R L T R

Volume 5 5 5 50 5 15
Peak Hour Factor, PHF c.90 0.90 0.90 0.90 0.90 0.90
Peak-15 Minute Veolume 1 1 1 14 1 4
Hourly Flow Rate, HFR 5 5 5 55 5 16
Percent Heavy Vehicles o 0 C 0 0 C
Percent Grade (%) 0 0

Flared Approach: Exists?/Storage No / No
RT Channelized?

Lanes 0 1 0 1
Configuration LTR LTR

Pedestrian Volumes

Movements

13

14

and Adijustments

15 16

Flow (ped/hr}

0

0

0 0

e,

%ﬂmim\éﬂj

poed mnd wld aed Ll
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Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Bilockage 0 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Plow Type Time Length
vph vph sec sec

Prog. Distance h
Speed to Signal
mph feet

52 Left-Turn
Through

S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5 '

Shared 1ln volume, major th vehicles: 233 54 .
Shared 1ln volume, major rt vehicles: 5 5 o
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
|
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 2 10 11 12
L L L T R L T R
t {¢, basge) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t{c,hv) 1.00 1.00 1.0¢C 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 0 0 0 0 0 o '
ti{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10 ;
Percent Grade 0.00 0.00 6.00 0.00 0.00 0.00 .
t{3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 I'
t{c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-gtage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) i-stage 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
2-stage
Follow-Up Time Calculatiocns
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t(f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(f£,HV) 0.90 0.9%0 0.90 0.90 0.50 0.90 0.90 0.90
P (HV) 0 0 0 0 0 0 0 0.
t(£) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3 '

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
v(t) V(1l,prot)

Movement 5
viit) V(l,prot)

V prog



Total Saturation Flow Rate, s (vph)

Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proporticn vehicles arriving on green P

g{gl)
g{qg2)
g {q)
Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vit) V(l,prot) VI{t) V(l,prot)
alpha
beta
Travel time, t{a) (sec)
Smoothing Factor, F
Proportion of conflicting flow, £
Max platooned flow, V{c,max)
Min platooned flow, V(c,min)
Duration of blocked period, t{p)
Proportion time bklocked, p 0.000 ¢.000
Computation 3-Platoon Event Periods Regult
p(2) 0.000
p(5) 0.000
p (dom)
p {subo)

Constrained or unconstrained?

Proportiocon
unblocked
for minor
movements, p{x)

Single-stage

(1)

Process

(2} (3)
Two-8tage Process
Stage I Stage II

Computation 4 and 5
Single-Stage Process
Movement

vV ¢,x

8

Px

V c,u,x

89

238

385 377 236 378 376 96

C r,x
C plat,x

Two-Stage Process

it
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Stagel Stage2 Stagel ©Stage2 Stagel Stage2 Stagel Stage2

Vic,x)

s 1500 1500 1500 1500
P(x)

Vic,u,x)

Clr,x)
C(plat, x)

Worksheet 6—Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 236 96
Potential Capacity 808 966
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 808 966
Probability of Queue free St. 0.99 0.98
Step 2: LT from Major St. 4 1
Conflicting Flows 238 59
Potential Capacity 1341 1507
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1341 1507
Probability of Queue free St. 1.00 0.99
Maj L-Shared Prob Q free St. 1.00 0.99
Step 3: TH from Minor S5t. 8 11
Conflicting Flows 377 376
Potential Capacity 558 558
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.98 0.98
Movement Capacity 549 549
Probability of Queue free S5t. 0.99 0.599
Step 4: LT from Minor St. 7 10
Conflicting Flows 385 378
Potential Capacity 577 583
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor ¢.97 0.97
Maj. L, Min T Adj. Imp Factor. 0.98 ‘ 0.98
Cap. Adj. factor due to Impeding mvmnt G.9%6 0.97
Mcovement Capacity 557 568

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due tc Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 377 376

Potential Capacity 558 558

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.98 0.98

Movement Capacity 549 549

Result for 2 stage process:

a

Yy

ct 549 549

Probability of Queue free St. .99 0.99

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 385 378

Petential Capacity 577 583

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.97 0.97

Maj. L, Min T Ad3. Imp Factor. .98 0.98

Cap. Adj. factor due to Impeding mvmnt 0.96 0.97

Movement Capacity 557 568

Results for Two-stage process:

a

b4

ct 557 568

Worksheet 8-Shared Lane Calculations

Movement 11 12
T R

Volume (vph) 5 5 5 16

Movement Capacity (vph} 557 808 549 566

Shared Lane Capacity (vph) 620

waied  wend ed el wed wd ]
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Worksheet 9-Computation of Effect of Flared

Minor

Street

Approaches

Movement

7 8
L T

C sep

Volume

Delay

Q sep

Q sep +1

round {Qsep +1)

557 549

808

568
55

545

5

966
16

1 max

C sh

SUM C sep
n

C act

618

62

0

Worksheet 10-Delay, Queue Length,

and Level of Service

Movement 1 4
Lane Config LTR LTR

|

7 8
LTR

9

10

11
LTR

12

v (vph) 16 5
C(m} (vph) 1507 1341
v/c b 0.01 0.00
95% gueue length 0.03 0.01
Control Delay 7.4 7.7
L.0OS ‘ A A
Approach Delay

Approach LOS

15

618

0.02

0.07

11.0
B

11.0
B

76
620
0.12
0.42
11.86

11.6

Worksheet 1l1-Shared Major LT Impedance and Delay

Movement 2

Movement 5

VRS S o)

{07}

(il), Volume for stream 2 or &

(i2), Volume for stream 3 or 6

(11), Saturation flow rate for stream 2 or 5
8(i2), Saturation flow rate for stream 3 or &
B* {0o])

d(M,LT), Delay for stream 1 or 4

N, Number of major street through lanes

d{rank,l) Delay for stream 2 or 5

0.5%5
233
5
1700
1700
0.99
7.4
1
0.1

1.
94
5

00

1700
1700

1.

[ I |

00

L7




HCS+: Ungsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co. :
Date Performed:

Intersection:
Jurisdicticn:

™

Hall and Foreman,
1/30/13
Analysis Time Period: AM
Project Dwy#2/State Lane Drive
San Bermardino County

Units: U. S. Customary

Analysis Year:

East/West Street:

North/South Street:

Peak Hour

Inc

Year 2035 without Proiect
Project ID: VV.130048.0000
Project Driveway #2

State Lane Drive

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustmentsg
Major Street: Approach Northbound Southbound
\ Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 295 5 5 120
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 310 5 5 126
Percent Heavy Vehicles -- -- 0 -- --
Median Type/Storage Undivided / ’
RT Channelized? ‘
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Apprecach Westbound Eastbcund
‘ Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 5 5
Peak Hour Factor, PHF 0.95 6.95
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 C
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service :
Approach NB SB Westbound "+ Eastbound
Movement 1 4 | 7 8 9 | 10 11
Lane Config LT | LR |
v {vph) 5 10
Cgm) (vph) 1257 641
v/c 0.00 0.02
95% queue length 0.01 0.05
Control Delay 7.9 10.7
LOS A B
Approach Delay 10.7
Approach LOS B

£

il

P

PO |

."-»'_V-L‘-'-qt'i:’
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HCS+

Phone:
E-Mail:

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intergection:
Jurisdiction:
Units: U. 8.
Analysis Year:

Project ID: VVv.130048
East/West Street:
North/South Street:
Intersection Orientati

: Unsignalized Intersections Release 5.6

Fax:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS
TM

Hall and Foreman, Inc

1/30/13

AM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardino County

Customary

Year 2035 without Project
.Q000

Project Driveway #2
State Lane Drive
on: NS Study period (hrs) :

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 295 5 - 5 120
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 78 1 1 32
Hourly Flow Rate, HFR 310 5 5 126
Percent Heavy Vehicles -~ -- 0 - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Mincr Street Movements 7 8 9 10 11 12
L T R L T R
Volume 5 S
Peak Hour Factor, PHF 0.95 0.95
Peak-15 Minute Volume 1 1
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
RT Channelized?
Lanes 0 C
Configuration LR
Pedestrian Volumes and Adjustments
Movements 13 14 15 16
Flow (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sec sec

Prog.
Speed
mph

Distance
to Signal
feet

S2 Left-Turn
Through

S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicles: 126
Shared 1n volume, major rt vehicles: )
Sat flow rate, major th vehicles: 1700
Sat flow rate, major rt wvehicles: 1700
Number of major street thrcough lanes: i
Worksheet 4-Critical Gap and Felleow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t (c,base} 4.1 7.1 6.2
t(c,hv) 1.G0 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0] 0
t{c,g) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.70 0.00
t(c,T): l-stage 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00C 1.00 0.00
t (o} l-stage 4.1 6.4 C 6.2
2-stage

Foliow-Up Time Calculations
Movement ‘ 1 4 7 8 9 10 11 12

L L L T R L T R
t (£, base) 2.20 3.50 3.30
t{f, HV) c.50 0.90 0.90 0.90 0.90 0.90 0.90 0.90
P {HV) 0 0 0 '
t{f) 2.2 3.5 3.3
Worksheet 5-Effect of Upstream Signals
Computation 1-Queue Clearance Time at Upstream Signal

Movement 2 Movement &
v{t) V(l,prot) VI(t) V(1l,prot)

V prog

pree



Total Saturation Flow Rate, s
Arrival Type

Effective Green, g (sec)
Cycle Length, C (sec)

Rp (from Exhibit 16-11)

(vph)

Preportion vehicles arriving on green P

g(gl)
gl(a2)
glg)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2

v(t) V(l,pret) V(L)

Movement 5
V(l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)
Min platooned flow, V(c,min}
Duration of blocked period,
Proportion time blocked, p

t(p)

c.c0C

0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5)

p (dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked (1)
for minor Single-stage

movements, p(x) Process

(2) (3)
Two-Stage Process
Stage I Stage IT

p(l)
p(4)
p{7)
p{(8)
p{9)
p{10)
p(11)
p{l2)

Computation 4 and 5
Single-Stage Process
Movement 1 4

VvV ¢, X

S

Px

V c,u,x

C r,x
C plat,x

Two-Stage Process

11



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2
Vic, x)
s 15C0
D (x)}
Vic,u,x)
C(r,x)
Ciplat,x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 312
Potential Capacity 733
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 733
Probability of Queue free St. 0.9% 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 315
Potential Capacity 1257
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1257
Probability of Queue free St. 1.00 1.00
Maj L-Shared Prob ¢ free St. 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 1.00
Movement Capacity
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 448
Potential Capacity 572
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 1.00
Maj. L, Min T Adj. Imp Factor. 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 0.995
Movement Capacity 570

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.

s
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Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00
Cap. Adj}. factor due to Impeding mvmnt 1.00
Movement Capacity

[

.00

Result for 2 stage process:

a

Yy

C t

Probability of Queue free St. 1.00

Step 4: LT from Minor St. 7

10

Part 1 - First Stage

Conflicting Flows

Potential' Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 ~ Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 448
Potential Capacity 572
Pedestrian Impedance Factor 1.00
Maj. L, Min T Impedance factor

Maj. L, Min T Adi. Imp Factor.

- Cap. Adj. factor due to Impeding mvmnt 1.00

Movement Capacity 570

.00
.00
.00
.95

S

Results for Two-stage process:
a
Y,
Ct . . 570

Worksheet 8-Shared Lane Calculations

Movement 7 8 2 10

Volume (vph) 5 5
Movement Capacity {vph) 570 733
Shared Lane Capacity {vph) 641




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement

c

Volume

sep

Delay

Q

sep

Q sep +1
round (Qsep +1)

nn
c

max
sh

SUM C sep

n
C

act

641

Worksheet 10-Delay, Queue Length, and Level of Service

Movement
Lane Config

1 4 7 8
LT LR

9

11 12

v {(vph)

C{m)
v/c
95% queue length
Control Delay

LOS
Approach Delay
Approach LOS

(vph)

5 10

1257 641
0.00 0.02
0.01 0.G65
7.9 10.7

10.7

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

d(m,LT),

(o])

Volume for
Volume for
Saturation
Saturation

stream 2 or 5
stream 3 or 6
flow rate for stream 2 or 5
flow rate for stream 3 or 6

Delay for stream 1 or 4

N, Number of major street thrcocugh lanes

d{rank, 1)

Delay for stream 2 or 5

1.

00

1.00
126
0
1700
1700
1.00
.9
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HCS+: Unsignalized Intersecticns Release 5.6
TWO-WAY STOP CONTROL SUMMARY
Analyst: ™
Agency/Co. : Hall and Foreman, Inc
Date Performed: 4/24/2013

Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S.

Analysis Year:
Project ID:
East/West Street:

North/South Street:

AM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardinoc County

Customary

Year 2035 with Project

VV.130048.0000

Project Driveway #2
State Lane Drive

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumeg and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 15 255 5 5 120 5
Peak-Hour Factor, PHF 0.55 0.95 0.95 0.985 0.595 0.95
Hourly Flow Rate, HFR 15 310 5 5 126 5
Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 5 5 5 50 S 15
Peak Hour Factor, PHF 0.85 0.95 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 5 5 5 52 5 15
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0] 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 15 5 15 72
C{m) ({(vph) 1467 1257 539 534
v/c 0.01 0.00 0.03 0.13
95% gqueue length 0.03 0.01 0.0% 0.47
Controcl Delay 7.5 7.9 11.¢9 12.8
LOS A A B B
Approach Delay 11.9 12.8
Approach LOS B B




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: ™

Agency/Co. : Hall and Foreman, Inc

Date Performed: 4/24/2013

Analysis Time Period: AM Peak Hour

Intersection: Project Dwy#2/State Lane Drive
Jurisdiction: San Bernardinc County

Units: U. S. Customary

Analysis Year: Year 2035 with Project

Project ID: VV.130048.0000

East/West Street: Project Driveway #2
North/South Street: State Lane Drive

Intersection Orientation: NS Study period (hrs):

L Vehicle Volumes and Adjustments

Major Street Movements 1 -2 3 4 5 6

L T R L T R
Volume 15 295 5 5 120 5
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 .95
Peak-15 Minute Volume 4 78 1 1 32 1
Hourly Flow Rate, HFR 15 310 5 5 i2e6 5
Percent Heavy Vehicles 0 -- -- 0 -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes o 1 0 0 1
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 5 5 5 50 5 15
Peak Hour Factor, PHF 0.95 0.55 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 1 1 1 13 1 4
Hourly Flow Rate, HFR 5 5 5 52 5 15
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Apprcach: Existg?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr) 0 0 0 0

& d
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Lane Width (ft) 12.0 12.0 12.0 i2.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Bilockage o] 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vrh vph sec sec

Prog.
Speed
mph

Distance
to Signal
feet

52 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared In velume, major th vehicles: 310 126
Shared 1n volume, major rt vehicles: 5 5
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt wvehicles: 1700 1760
Number of major street through lanes: 1 1
H

Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t (c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P(hv) 0 0 0 0 0 ¢ 0 v
t({c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade ¢.00 .00 6.00 G.00 c.00 0.00 i
£t(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 G.00 0.00
t(c,T): l-stage 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00

2-stage .00 0.C00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l1-stage 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
2-stage

Follow-Up, Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t(f,basge) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t (f,HV) 0.90 0.90 0.90 0.90 0.90 0.50 0.90 0.390
P{(BHV) 0 0 0 0 0 0 0 0
t(f) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
V() v (1l,prot)

Movement 5

vit)

V(},prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
g(gl)

g(g2)

g (q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
Vit) V{l,prot} VI(t) V(l,prot)

alpha

beta

Travel time, t{a) {sec}

Smoothing Factor, F

Proportion of conflicting flow, £

Max platooned flow, V{(c,max)

Min platooned flow, V(c,min)

Duration of blocked period, t{p)

Proportion time blocked, p 0.000 0.000

Computation 3-Platoon Event Periods Result

pi{2) 0.000
p(5) 0.000
p (dom)

p {subo)

Constrained or unconstrained?

Proportion

unblocked (1) {2) (3)
for minor Single-stage Two-Stage Process
movements, p(x) Process Stage I Stage II

p(l)
pi4)
p(7)

Computation 4 and 5
Single-Stage Process
Movement 1 4 7 8 S 10 11 1z

VvV c,x i3l 315 490 483 312 486 483 128
5]

Px
Vec,u,x

C r.x
C plat,x

Two-Stage Process
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Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2

Vic, x)
8 1500 1500 1500 1500

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 312 128
Potential Capacity 733 927
Pedestrian Impedance Factor 1.00 1.00
Movement {apacity 733 927
Probability of Queue free St. 0.99 0.98
Step 2: LT from Major St. 4 1
Conflicting Flows 315 131
Potential Capacity 1257 1467
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1257 1467
Probability of Queue free St. 1.00 0.99
Maj L-Shared Prob Q free St. 1.00 0.99
Step 3: TH from Minor St. 8 11
Conflicting Flows 483 483
Potential Capacity 486 486
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.98 0.98
Movement Capacity 478 478
Probability of Queue free St. 0.99 0.99
Step 4: LT from Minor St. 7 10
Conflicting Flows 490 486
Potential Capacity 492 495
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.927 C.97
Maj. L, Min T Adj. Imp Factor. 0.98 0.98
Cap. Adj. factor due to Impeding mvmnt 0.9%6 0.97
Movement Capacity 474 481

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. B 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free 3t.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 483 483

Potential Capacity 486 486

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding myvmnt 0.98 0.98

Movement Capacity 478 478

Result for 2 stage process:

a

Y

C t 478 478

Probability of Queue free St. 0.99 0.99

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 490 486

Potential Capacity 492 455

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.97 0.97

Maj. L, Min T Adj. Iwmp Factor. 0.98 0.98

Cap. Adj. factor due to Impeding mvmnt 0.96 0.97

Movement Capacity : 474 481

Results for Two-stage process:

a

Y

cC t 474 481

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10 11 12
L T R L T R

Volume (vph) 5 5 5 52 5 15

Movement Capacity (vph) 474 478 733 481 478 927

Shared Lane Capacity (vph) 539 534
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Worksheet 92-Computation of Effect of Flared Minor

Street Approaches

Movement

7 8
L T

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

474 478
5 5

733 481
5 52

478

5

927
15

n max
C sh

SUM C sep
n

C act

5339

534

Worksheet 10-Delay, Queue Length, and Level of Service

Movement
Lane Config

1 4 7 8
LTR LTR LTR

9 10

11
LTR

12

vl(vph)

C(m) (vph)

v/c

95% gqueue length
Control Delay
LOS

Approach Delay
Approach LOS

15 5 15

1467 1257 539
0.01 0.00 0.03
0.03 0.01 0.09
7.5 7.9 11.9

11.9

72
534
.13
0.47
12.8

12.8

Worksheet ll-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p(oj)

v(il}, Volume for
v{(i2), Volume for
s(il), Saturation

s(i2), Saturation
P*(0j)

stream 2 or 5
stream 3 or &
flow rate for stream 2 or 5
flow rate for stream 3 or &

d{M,LT)}, Delay for stream 1 or 4
N, Number of major street through lanes
d(rank, 1) Delay for stream 2 or 5

0.99
310
5 -
1700
1700
6.99
7.5
1
0.1

1.00
126

5

1760
1700
1.00

7.

1

0.

S




aRF . Hall & Foreman, Inc.
Engineering- Surveying - Planning - Landscape Architecture ‘m
SUBJECT BY DATE JOB NO. SHEET  OF -
SUMMARY ™ 22-Apr-13 VV.130048.0000 2 OF 2:“5
E/MW STREET : PROJECT DRIVEWAY PROJECT YEAR 2014 ‘
N/S STREET : STATE LANE DRIVE PROJECTED GROWTH . % -
CONDITION : PM PEAK HOUR PER YEAR
CONDITION DIAGRAMS
EXISTING GEOMETRICS PROPOSED GEOMETRICS FUTURE GEOMETRICS a

TURN MOVEMENTS

EXISTING + EXISTING + YEAR 2035 YEAR 2035
EXISTING BACKGROUND | BACKGROUND PROJECT BACKGROUND + WITHOUT WITH
CONDITION TRAFFIC TRAFFIC TRAFFIC TRIPS PROJECT PROJECT PROJECT .,
SCENERIO # T
PROJECT DRIVEWAY a
EB LEFT 0 0 0 55 55 0 55 1
EB THRU 0 0 0 5 5 0 5 -#
EB RIGHT 0 0 0 20 20 0 20 s
WB LEFT 5 0 5 0 5 5 5 !
WB THRU 0 0 0 5 5 0 5 '%
WB RIGHT 5 0 5 0 5 5 5
STATE LANE DRIVE a
4
NB LEFT ' 0 0 0 20 20 0 20 ‘
NB THRU 105 0 110 0 110 155 155 ’
NB RIGHT 5 0 5 5 5 5 .a
SB LEFT 5 0 5 5 5 5 -
S8 THRU 195 0 205 0 205 285 285
S8 RIGHT 0 0 0 10 10 0 10 : .3
{
TOTALS 320 0 335 115 450 460 575 ' -
A
o
~

Tustin Office: 714.665.4500 Tel/ 714.665.4501 Fax
Santa Clarita Office: 661.284.7400 Tel/ 661.284.7401 Fax
Victorville Office: 760.524.9100 Tel/ 760.524.9101 Fax ‘ i -1
Temecula Office: 951.254.9300 Tel 951.284.9301 Fax é

W
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Hall & Foreman, Inc.

Engineering - Surveying « Flanning - Landscape Architecture

SUBJECT BY DATE JOB NO. SHEET OF
TURN VOLUME SUMMARY TM 22-Apr-13 VV.130048.0000 2 OF 2
E/MW STREET : PROJECT DRIVEWAY N/S STREET : STATE LANE DRIVE
CONDITION : PM PEAK HOUR
NORTH LEG SOUTH LEG
LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE
RT [THRUl LT | RT |THRY LT | RT |THRU| LT RT |[THRU| LT | RT |THRU LT | RT |THRU| LT
0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 0 ] 0
0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0
0 ] 1 o 0 0 0 0 0 0 0 0 o 0 0 ] 0 )
EAST LEG WEST LEG
LARGE 2 AXLE LARGE 3 AXLE 1.ARGE 4(+) AXLE LARGE 2 AXLE LARGE 3 AXLE LARGE 4{+) AXLE
RT [THRU LT | RT |THRUY] LT | RT |THRU} LT RT [THRUW LT | RT |[THRU LT | RT |[THRU LT
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
0 ] o 0 0 o 0 0 0 0 0 0 0 0 ] 1] 0 0
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ] 0 ]
NORTH LEG SCUTHLEG EAST LEG WEST LEG
RT |THRU| LT | RT |[THRU| LT | RT |[THRUl LT | RT |THRU| LT
8 | 1428 3 |2|0]m: 1 1 1 2 6
1] 9146 | 2 |16 2 22| 0 1 0 1 0
4 17|49} 3 |10 o0o]20] 0 0 0 1 3
6| 571 4110] 02| 0 1 1 0 4
TRUCK AUTO ROUNDED TRUCK
TOTAL VOLUMES TOTALS TOTALS PERCENTAGE
PROJECT DRIVEWAY
EB LEFT 0 0 0 0 o
EB THRU 0 0 0 0 0 0
EB RIGHT 0 ] 0 0 0
WB LEFT 0 0 5 5 0
WE THRU 0 0 0 0 0 o
WEB RIGHT 0 0 5 5 0
STATE LANE DRIVE
NB LEFT 0 0 0 0 ¢
NB THRU 2 101 103 105 0 2
NB RIGHT 0 0 5 5 [
SB LEFT 0 0 5 5 0
SB THRU 1 196 197 195 a 0
5B RIGHT 0 0 ) 0 0

Irving Office: 714.665.4500 Tel/ 714.665.4501 Fax

Santa Clarita Office: 661.284.7400 Tel/ 661.284.74G1 Fax
Victorville Office: 760.241.0595 Telf 760.241.1937 Fax
Temecula Office: 951.294.9300 Te¥ 951,294 9301 Fax




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: T™
Hall and Foreman,
1/30/13

Agency/Co.:
Date Performed:

Analysis Time Period: PM Peak Hour

Intersection:
Jurisdiction:

Units: U. S. Customary
Analysis Year:

Project ID:
East/West Street:
North/South Street:

Existing
VV.130048.0000
Project Driveway #2
State Lane Drive

Inc

Project Dwy#2/State Lane Drive
San Bernardino County

Intersection Orientation: NS Study period {(hrs): 1.
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 105 5 5 195
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 116 5 5 216
Percent Heavy Vehicles - -- 0 -- --
Median Type/Storage Undivided
RT Channelized?
Lanes 1 0 1
Configuration LT
Upstream Signal? No No
Minor Street: Appreoach Westbound Eastbound
Movement 7 8 9 [ 10 11 12
L T R I L T R
Volume 5 5
Peak Hour Factor, PHF 0.90¢ 0.90
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
Lanes 0
Configuration IR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 i2
Lane Config LT | LR
v (vph)} 5 10
C{m) {(wvph) 1479 772
v/e 0.00 0.C1
95% gueue length c.o1 0.04
Control Delay 7.4 9.7
LOS A A
Approach Delay 9.7
Approach LOS A

oy . |

1
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HCS+: Unsignalized Intersections Release 5.6

Fax:

TWO-WAY STOP CONTROL {TWSC) ANALYSIS

Phone:

E-Mail:

Analyst: ™

Agency/Co. : Hall and Foreman,

1/30/13
PM Peak Hour

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. 8. Customary
Analysis Year: Existing
Project ID: VV.130048.0000
East/West Street:
North/South Street:

Intersection COrientation: NS

Project Driveway #2
State Lane Driwve

Vehicle Volumes and Adjustments

Inc

Project Dwy#2/State Lane Drive
San Bernardino County

Study peribd (hrs) :

1.

00

Major Street Movements 1 2 3 4 5 6
L T R L T R

Volume 105 5 5 195

Peak-Hour Factor, PHF 0.90 0.50 0.90 0.90

Peak-15 Minute Volume 25 1 1 54

Hourly Flow Rate, HFR 116 5 5 216

Percent Heavy Vehicles -- -- 0 - --

Median Type/Storage Undivided /

RT Channelized?

Lanes 1 0 0 1

Configuration TR LT

Upstream Signal? No No

Minor Street Movements 7 8 S 10 11 12
L T R L T R

Volume 5 5

Peak Hour Factor, PHF 0.90 0.90

Peak-15 Minute vVolume 1 1

Hourly Flow Rate, HFR 5 5

Percent Heavy Vehicles 0 0

Percent Grade (%) o 0

Flared Approach: Exists?/Storage No /

RT Channelized? :

Lanes 0 0

Configuraticn LR .

Pedestrian Volumes and Adjustments
Movements 13 14 15 16
Flew (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.90 12.0 12.0
Walking S%peed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sec sec

Prog.
Speed
mph

Distance
to Signal
feet

$2 Left-Turn
Through

S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement &

Shared 1n volume, major th vehicles: 216
Shared 1ln volume, major rt vehicles: 0
Sat flow rate, major th wvehicles: 1700
Sat flow rate, major rt vehicles: 170C
Number of major street through lanes: 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t(c,base) 4.1 7.1 6.2
t({c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 0
ti{c,qg) 0.20 0.20 0.10 0.20 C.20 0.10
Percent Grade 0.00 0.00 0.090 C.00 0.00 0.00
£(3,1t) 0.00 0.70 0.00
t(c,T): l-stage 0.00 0.00C 0.G0 0.00 0.00 c.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l-stage 4.1 6.4 S 6.2
2-stage

Follow-Up Time Calculations
Movement i 4 7 8 9 10 11 12

L L L T R L T R
t(f,base) 2.20 3.50 3.30
t{f,BV) 0.90 0.9C 0.50 0.50 c.9¢0 0.90 0.590 0.90
P (HV) 0 0 0 '
t(f) 2.2 3.5 3.3
Worksheet 5-Effect of Upstream Signals
Computation 1-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
vi(t) V{l,prot} V(L) V(l,prot)

V prog

a;..@..m‘l Frur m;‘ ‘g‘-,,'h,k,‘,l L ,.«,’

-3



Total Saturation Flow Rate, g (vph)
Arrival Type

Effective Green, g {sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g{gl)
gi(g2)
g(qg)

Computation 2-Preoportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vi{t) V(l,prot) VvI(t} V(l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platcooned flow, V{c,max])

Min platconed flow, V(c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000 0.000

Computation 3-Platoon Event Periods

Result

p{2)

p(5}

p (dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion

unblocked (1)

for minor Single-stage
movements, p(x) Process

{2} (3)
Two-Stage Process
Stage I Stage II

p(l

Computation 4 and &5
Single-Stage Process
Movement 1 4

V ¢,x 121
=]

Px

V c,u,x

C r,x
C plat,x

Two-Stage Proccess

11



Stagel Stage2 Stagel Stage2 Stagel StageZ Stagel Stagel
Vi{c,x)
g 1500
P (x)
Vi{c,u,x)
C(r,x)
C(plat,x)
Worksheet 6-Impedance and Capacity Equaticns
Step 1: RT from Minor St. 9 12
conflicting Flows 118
Potential Capacity 939
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 939
Probability of Queue free St. 0.59 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 121
Potential Capacity 1479
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1479
Probability of Queue free St. 1.00 1.00
Maj L-Shared Prbb Q free S8t. 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor 1.00 1.00°
Cap. Adj. factor due to Impeding mvmnt 1.00 1.00
Movement Capacity
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 344
Potential Capacity 657
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 1.00
Maj. L, Min T Adj. Imp Factor. 1.00
Cap. 2Adj. factor due to Impeding mvmnt 1.00 0.99
Movement Capacity 655

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probabkility of Queue free St.

A e d wad ond
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Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

—
o
o

.00
.00

Result for 2 stage process:

a

¥

¢t

Probability of Queue free St.

.00

Step 4: LT from Minor St.

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

344
657
1.00

1.00
655

e

.00
.00
.00
.99

Results for Two-stage process:
a
b4
Ct

655

Worksheet 8-Shared Lane Calculations

Movement

Volume (vph) 5

Movement Capacity (vph) 655

Shared Lane Capacity (vph)




Worksheet $-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 S 10 11 12
L T R L T R
C sep 655 939
Volume 5 5
bDelay
Q sep
Q sep +1
round {Qsep +1)
n max
C sh 772
SUM C sep
n
C act
Worksheet 10-Delay, Queue Length, and Level of Service
|
Movement 1 4 7 8 9 10 11 12
Lane Config LT LR
v {vph) 5 10
C(m) (vph) 1479 772
v/c 0.00 0.01 !
95% queue length 0.01 0.04
Control Delay 7.4 9.7
LOS iy A
Approach Delay 9.7
Approach LOS A
Worksheet 11-Shared Major LT Impedance and Delay .
Movement 2 Movement 5
1
p{oi) 1.00 1.00
v(il), Volume for stream 2 or 5 216
v{i2), Volume for stream 3 or 6 - 0
s (il), Saturation flow rate for stream 2 or 5 1700
s(i2), Saturation flow rate for stream 3 or 6 1700
B* (0]) 1.00
d(M,LT), Delay for stream 1 or 4 7.4
N, Number of major street through lanes 1
d(rank, 1) Delay for stream 2 or 5 0.0




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTRCL SUMMARY

Analyst: ™

Agency/Co. : Hall and Foreman, Inc

Date Performed: 1/30/13

Analysis Time Period: PM Peak Hour

Intersection: Project Dwy#2/State Lane Drive
Jurisdiction: San Bermnardino County

Units: U. 8. Customary

Analysis Year: Existing plus Project

Project ID: VV.130048.0000

East/West Street: Project Driveway #2
North/South Street: State Lane Drive

Intersection Orientation: NS Study period (hrs}: 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6
L T R I L T R

Volume 110 5 5 205

Peak-Hour Factor, PHF 0.90 0.90 0.50 0.90

Hourly Flow Rate, HFR 122 5 5 227

Percent Heavy Vehicles -- -- 0 -- --

Median Type/Storage Undivided /

RT Channelized?

Lanes 1 0 0 1

Configuration TR LT

Upstream Signal? No No

Minor Street: Approach Westbound Eastbound
Movement 7 8 9 I 10 11 12

L T R | L T R

Velume 5 5

Peak Hour Factor, PHF 0.90 0.90

Hourly Flow Rate, HFR 5 5

Percent Heavy Vehicles 0 0

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage No / /

Lanes 0 0

Configuraticn LR

Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | LR |

v {vph) 5 10

C{m) {vph) 1472 7585

v/c 0.00 0.01

$5% queue length 0.01 0.04

Control Delay 7.5 5.8

LOS A A

Approach Delay 9.8

Approach LGOS A




HCS+: Unsignalized Intersections Release 5.6

Phone:
E-Mail:

Analyst:

hgency/Co.:

Date Performed:
Analysis Time Pericd:
Intersection:
Jurisdiction:

Units: U. S. Customary

Analysis Year:

Project ID: VV.130048
East/West Street:
North/South Street:
Intersection Orientati

Fax:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

™

Hall and Foreman, Inc

1/30/13

PM Peak Hour

Project Dwy#2/State Lane Drive
San Bernardino County

Existing plus Project

.0000

Project Driveway #2

State Lane Drive

on: NS Study period (hrs):

Vehicle Veolumes and Adjustments

Major Street Movements

Volume

Peak-Hour Factor, PHF
Peak-15 Minute Volume
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?

Lanes

Configuration
Upstream Signal?

Minor Street Movements

Volume

Peak Hour Factor, PHF
Peak-15 Minute Volume
Bourly Flow Rate, HFR
Percent Heavy Vehicles
Percent Grade (%)
Flared Approach: Exis
RT Channelized?

Lanesg

Configuration

1 2 3 4 5 6
L T R L T R
110 5 5 205

0.9¢C 0.90 0.90 0.90
31 1 1 57
122 5 5 227
- - = 0 J— - -
Undivided /
1 G 0 1
TR LT
No No
7 8 9 10 11 12
L T R L T R
5 5
0.90 0.50
1 1
5 5
G 0
0 0
ts?/Storage No /
0 0
LR

Movements

Pedestrian Volumes and Adjustments

13 14 15 16

Flow {(ped/hzr)

0 0 0 o

ool

-

- &;u’

A

PSR

A
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Lane Width (ft) 2.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Elockage 0 0 C 0
Upstream Signal Data
Prog. Sat Arrival Green (ycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet
52 Left-Turn
Through
85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay tc Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 227
Shared 1n volume, major rt vehicles: ¢]
Sat flow rate, major th vehicles: 1700
Sat flow rate, major rt vehicles: 1700
Number of major street through lanes: 1
Worksheet 4-Critical Gap and Follow~up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 7.1 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00C 1.00 1.00 1.00
P {(hv) ¢ 0 0
t{c,q) 0.20 .20 0.10 0.20 0.20 0.10
Percent Grade c.o0 0.00 0.00 0.00 ¢.00 0.00
t{3,1t) 0.00 0.70 0.00
t{c,T): l-stage 0.00 0.00 0.00 0.090 0.00 0.00 0.00 c.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l1-stage 4.1 6.4 6.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t {f,base} 2.20 3.50 3.30
t(f,HV) 0.90 0.90 0.90 0.90 0.90 0.90 0.50 0.90
P (HV) ¢ 0 0
t{f)} 2.2 3.5 3.3

Worksheet S5-Effect of Up

gtream Signals

Computation 1-Queue Clea

rance Time at Upstream Signal
Movement 2
vit) V{l,prot)

Movement &
V{t) V(l,prot)

V prog



Total Saturation Flow Rate, s
Arrival Type

Effective Green, g (sec)
Cycle Length, C {sec)

Rp (from Exhibit 16-11)

(vph)

Proportion vehicles arriving on green P

g (gl)
g(g2)
g(q)

Computation 2-Proportion of TWSC Intersecticn Time

Movement 2
Vi{t)

vi{l,prot)

blocked
Movement 5
V(l,prot)

v{t)

alpha

beta

Travel time, t{a) {(sec)

Smecothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, Vi(c,max)
Min platooned flow, V(c,min)
Duration of blocked period,
Proportion time blocked, p

t(p)

0.000

¢.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5) ,

p (dom)

p {(subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked (1)
for minor Single-stage

movements, p(x) Process

(2)
Two-Stage
Stage I

(3)

Process
Stage IT

pil)}
p(4)
pl7)
p(8)
p(9)
p(10)
p(11)
pi{lz)

Computation 4 and 5
Single-Stage Process
Movement 1 4

V ¢,Xx 127
g

Px

V ¢,u,x

C r,x
C plat,x

Two-Stage Process

11
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Stagel Stage2 Stagel Stage2 Stagel Stage2 S5tagel Stage:2

Vic,x)

S 1500

P(x)

Vic,u,x)

Clr,x)

Ci{plat, x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12

Conflicting Flows 124

Potential Capacity 932

Pedestrian Impedance Factor 1.00 1.00

Movement Capacity 932

Probability of Queue free St. 0.99 1.00

Step 2: LT from Major St. 4 1

Conflicting Flows 127

Potential Capacity 1472

Pedestrian Impedance Factor 1.00 1.00

Movement Capacity 1472

Probability of Queue free St. 1.00 1.00

Maj L-Shared Prob Q free St. 1.00

Step 3: TH from Minor St. 8 11

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 1.00 1.00

Movement Capacity

Probability of Queue free St. 1.00 1.00

Step 4: LT from Minor St. 7 10

Conflicting Flows 361

Potential Capacity 642

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 1.00

Maj. L, Min T Adj. Imp Factor. 1.00

Cap. Adj. factor due to Impeding mvmnt 1.00 0.99
6490

Movement Capacity

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probakility of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

=
<
o

.0C
.00

Result for 2 stage process:

a

Yy

ct

Probability of Queue free 3St.

1.00

.00

Step 4: LT from Minor St.

10

Part 1 - First Stage

Cconflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Moverment Capacity

pPart 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

361
642
1.060

1.00
640

o R

.00
.00
.00
.99

Results for Two-stage process:
a
Y
C t

640

Worksheet 8-Shared Lane Calculations

Movement 7

Volume (vph) 5
Movement Capacity {vph} 640
Shared Lane Capacity (vph)
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Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 B 9 10 11 12
L T R

C sep 640 $32

Volume 5 5

Delay

Q sep

Q sep +1

round (Qsep +1)

n max
C sh
SUM C
n

C act

sep

759

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LT LR

v (vph) 5 190

C(m) (vph) 1472 759

v/ 0.00 0.01

95% queue length 0.01 0.04

Control Delay 7.5 $.8

LOS A A

Approach Delay 9.8

Approach LOS A

Worksheet 1l1-Shared Major LT Impedance and Delay

Movement 2

Movement &

p(o])

vi{il), vVclume for
v(iz}, Volume for
s(il), Saturation
5{i2), Saturation
P* (07)

d(M,LT),

Stream 2 or 5
stream 3 or 6
flow rate for stream 2 or 5
flow rate for stream 3 or 6

Delay for stream 1 or 4

N, Number of major street through lanes

d(rank, 1)

Delay for stream 2 or 5

1.

00

1

.00

227

0

1700
1700

1

[on SN |

.00
.5




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S.
Analysis Year:
Project ID:
East/West Street:
North/South Street:

Intersection Orientation: NS

Customary

TM

Hall and Foreman,
4/24/2013

PM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardino County

Inc

Project Year 2014

VvV.130048.0000

Project Driveway #2
State Lane Drive
Study period

Vehicle Volumes and Adjustments

{hrs): 1.0C

Major Street: Approach Northbound Scuthbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Velume 20 1190 5 5 205 10
Peak-Hour Factor, PHF 0.%0 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 22 122 5 5 227 11
Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 i 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Appreoach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 5 5 5 55 5 20
Peak Hour Factor, PHF 0.90 0.90 0.80 0.90 0.90 0.90
Hourly Flow Rate, HFR 5 5 5 61 5 22
Percent Heavy Vehicles 0 0 0 0 0 c
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 G 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Bastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR ! LTR
v {vph) 22 5 15 88
C{m) (vph) 1341 1472 608 584
v/e 0.02 0.00 0.02 0.15
95% gueue length 0.05 0.01 0.08 0.53
Control Delay 7.7 7.5 11.1 12.3
LOS A B B
Approach Delay 11.1 12.3
Approach LOS B B

woed wnnd end wnd A
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HCS+:

Phone:
E-Mail:

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. S. Customary
Analysis Year:

Project ID: VV.130048
East/West Street:
North/South Street:

Unsignalized Intersections Release 5.6

Fax:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

™

Hall and Foreman,
4/24/2013

PM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardino County

Inc

Project Year 2014
.0000

Project Driveway #2
State Lane Drive

Intersection Orientation: NS Study period (hrs}: 1.00
Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 20 110 5 5 205 10
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Peak-15 Minute Volume & 31 1 1 57 3
Hourly Flow Rate, HFR 22 122 5 5 227 11
Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 S 10 11 12

L T R L T R
Volume 5 5 5 55 5 20
Peak Hour Factor, PHF 0.90 0.90 0.50 0.90 0.90 0.90
Peak-15 Minute Volume 1 1 1 15 1 6
Hourly Flow Rate, HFR 5 5 5 61 5 22
Percent Heavy Vehicles 0 0 0 0 0 ¢
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes G 1 0 0 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 le
Flow (ped/hr) 0 0 0 0



Lane Width (ft)
Walking Speed (ft/sec)
Percent Blockage

S5at
Flow
vph

Arrival

Type

Upstream Signal Data

Green C(Cycle
Time Length
sec sec

Prog. Distance
Speed to Signal
mph feet

Prog.
Flow
vph
52 Left-Turn
Through
S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 122 227
Shared 1ln volume, major rt vehicles: 5 11
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 7 9 10 i1 12

L L R L T R
t (¢, base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
ti{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 0 0 0 0 0 0
t{c,qg) 0.20 0.20 0.10 c.20 0.20 0.1C
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00 0.00 0.0¢C 0.00 0.00 0.00
t{c,T): l-stage 0.00 0.00 0.00 6.00 0.00 0.00 0.00 c.00

2-stage 0.00 0.00 1.00 1.00 0.C0 1.00 1.00 0.00
t(c) l-stage 4.1 4.1 7.1 6.5 €.2 7.1 6.5 6.2
2-gtage

Follow-Up Time Calculations
Movement 1 7 9 i¢ 11 12

L L R L T R
t(f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t (£, HV)} 0.90 0.90 0.s0 0.90 0.92¢0 0.90 0.50 0.90
P (HV) 0 0 0 0 0 0 0 o
t(£) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

Worksheet S-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

vit)

Movement 2

V(1l,prot)

Movement 5
vit) V(l,prot)

V prog

B

RN,

LRI



Total Saturation Flow Rate, s
Arrival Type

Effective Green, g (sec)
Cycle Length, C (sec)

Rp {from Exhibit 16-11)

{vph)

Proportion vehicles arriving on green P

g(gl)
g(g2)
g{q)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2

vt} V{l,prot) vI(t)

Movement &
V{l,prot)

alpha

beta

Travel time, t(a} (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platconed flow, V{c,max)

Min platooned flow, V(c,min)
Duration of blocked peried, t(p)
Proportion time blocked, p

0.000

0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5) :

p (dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked
for minor
movements,

(1)
Single-stage

p(x) Process

(2} (3)
Two-Stage Process
Stage I Stage II

p(l)
p(4)
p(7)
p(8)
p(9)
 pl(10)
p{11)
p(12)

Computation 4 and 5
Single-Stage Process
Movement ‘ 1 4

V ¢,x 238 127
s
Px

V ¢,u,x

424 416 124 416 413

232

Cr,x
C plat,x

Two-5tage Process

11



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stagez
vVic,x)
S 1500 1500 1500 1500
P{x)
Vi{c,u,x)
C(r,x)
Ci{plat,x}
Worksheet 6-Tmpedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 124 232
' Potential Capacity 932 812
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 932 BiZ2
Probability of Queue free St. 0.95 0.97
Step 2: LT from Major St. 4 1
Conflicting Flows 127 238
Potential Capacity 1472 1341
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1472 1341
Probability of Queue free St. 1.00 0.98
Maj L-Shared Prob Q free St. 1.00 0.98
Step 3: TH from Minor St. 8 11
Conflicting Flows 416 413
Potential Capacity 530 532
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.98 0.98
Movement Capacity 519 521
Probability of Queue free St. 0.99 0.99
Step 4: LT from Minor St. 7 10
Conflicting Flows 424 4l6
Potential Capacity 544 551
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor .97 0.97
Maj. L, Min T Adj. Imp Factor. 0.98 0.98
Cap. Adj. factor due to Impeding mvmnt 0.95 0.97
Movement Capacity 517 535

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due toc Impeding mvmnt
Movement Capacity

Probability of Queue free 5t.

o end e e d o
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Part 2 - Second Stage

Conflicting Filows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 416 413

Potential Capacity 530 532

Pedestrian Impedance Pactor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.98 0.98

Movement Capacity 519 521

Result for 2 stage process:

a

Y .

Ct 519 521

Probability of Queue free St . 0.99 0.99

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity T

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second $tage

Conflicting Flows

Potential Capacity

. Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 424 416

Potential Capacity 544 551

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.97 ¢.97

Maj. L, Min T Adj. Imp Factor. 0.98 0.98

Cap. Adj. factor due to Impeding mvmnt 0.95 0.97

Movement Capacity 517 5358

Results for Two-stage pProcess:

a

Yy

ct 517 535

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 1¢! 11 1z,
L T R L T R

Volume (vph) 5 5 5 61 5 22

Movement Capacity (vph) 517 519 232 535 521 812

Shared Lane Capacity {(vph) 608 584




Worksheet 9-Computation of Effect of Flared Minor Street hApproaches

Movement 7 8 9 10 11 12

L T R L T R
C sep 517 519 932 535 521 812
Volume 5 5 5 61 5 22
Delay
Q sep
Q sep +1
round (Qsep +1)
n max
C sh 608 584
suM C sep
n
C act
Worksheet 10-Delay, Queue Length, and Level of Service
Movement 1 4 7 8 o 10 11 i2
Lane Config LTR LTR LTR LTR
v {vph} 22 5 15 88
c{m) (vph) 1341 1472 608 584
v/c 0.02 0.00 0.02 0.15
95% queue length 0.05 0.01 0.08 0.53
Control Delay 7.7 7.5 11.1 12.3
LOS A A B B
Approach Delay 11.1 12.3
Approach LOS B B
Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

ploj) 0.98 1.00
v(il), Volume for stream 2 Oor 5 ‘ 122 227
v(iz2), Volume for stream 3 or 6 5 11
g{il), Ssaturation flow rate for stream 2 oY 5 1700 1700
s(i2), Saturation flow rate for stream 3 or 6 1700 1700
P* {0j) , 0.98 1.00
d{(M,LT), Delay for stream 1 or 4 7.7 7.5
N, Number of major street through lanes 1 1
d{rank, 1) Delay for stream 2 or 5 0.1 0.0

sl

N |



HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™
Agency/Co. : Hall and Foreman, Inc

Date Performed: 1/30/12

Analysis Time Period: PM Peak Hour

Intersection: Project Dwy#2/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. §. Customary '

Analysis Year: Year 2035 without Project
Project ID: VV.130048.0000

East/West Street: Project Driveway #2

North/South Street: State Lane Drive

Intersection Orientation: NS Study pericd (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | a 5 6
L T R | L T R

Volume 155 5 5 285

Peak-Hour Factor, PHF 0.85 0.95 0.95 0.95

Hourly Flow Rate, HFR 163 5 5 300

Percent Heavy Vehicles -- -- 0 ~- --

Median Type/Storage Undivided /

RT Channelized?

Lanes 1 0 0 1

Configuration TR LT

Upstream Signal? No No

Minor Street: Approach Westbound Eastbound
Movement 7 8 9 [ 10 11 12

L T R | L T R

Volume 5 5

Peak Hour Factor, PHF 0.95 0.95

Hourly Flow Rate, HFR 5 5

Percent Heavy Vehicles C 0

Percent Grade (%) C 0

Flared Approach: Exists?/Storage No / /

Lanes ¢ 0

Configuration LR

Delay, Queue Length, and Level of Service

Approach NB 5B Westbound Eastbound
Movement 1 4 I 7 8 9 | 10 11 12
Lane Config LT | LR |

v (vph)} 5 10

C(m) (vph) 1422 677

v/c 0.00 0.01

85% queue length 0.01 0.04

Control Delay 7.5 10.4

LOs A B

Approach Delay 1.4

Approach LOS B




HCS+

Phone:
E-Mail:

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. S§. Customary

Analysis Year:

Project ID: VV.130048
East/West Street:
North/South Street:
Intersection COrientati

. Unsignalized Intersections Release 5.6

Fax:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

™

Hall and Foreman, Inc

1/30/12

PM Peak Hour

Project Dwy#2/State Lane Drive
San Bernardino County

Year 2035 without Project
.0000

Project Driveway #2
State Lane Drive
on: NS& study period {(hrs}:

vehicle Volumeg and Adjustments

.00

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 155 5 5 285
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 41 1 1 75
Hourly Flow Rate, HFR 163 5 5 300
Percent Heavy Vehicles -- -- 0 - - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street Movements 7 8 G 10 11 12
L T R L T R
Volume 5 5
Peak Hour Factor, PHF 0.95 0.95
Peak-15 Minute Volume 1 1
Eourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/3torage No /
RT Channelized?
Lanes 0 0
Configuration LR
Pedestrian Veolumes and Adjustments
Movements 13 14 15 16
Flow (ped/hr) 0 0 o 0

lainiined l

i.'w,.‘ .mﬁ' i Sk ,:j

- |



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph secC sec mph feet

52 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data fer Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5
Shared 1n volume, major th vehicles: 300
Shared 1n volume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1700
Sat flow rate, major rt vehicles: 1700
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t(c,base) 4.1 7.1 6.2
t(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P{hv} 0 0 0
t{c, g} 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
£t(3,1t) 0.00 0.70 0.00
t{c,T}: 1-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
ti{c) l-stage 4.1 6.4 5.2
Z2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t{f, base) 2.20 3.50 3.30
t(£,HV) 0.990 0.90 0.590 0.90 0.90 0.90 0.90 0.90
P (HV) 0 0 0
t(f) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5
v(t) V(l,prot) v(t) V{l,prot)

V prog



Total Saturation Flow Rate, s {vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C {sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

glgl)
g(g2)
glq)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2
vit) v{l,prot)

Movement 5
vit) v(1l,prot)

alpha

beta

Travel time, t(a) (sec)

gmoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, v{c,max)

Min platooned flow, V(c,min)
Duration of blocked period, tip)
proportion time blocked, P

0.000 0.000

Computation 3-Platoon Event Periods

Result

p(2)
p(5)

p (dom)
p (subo)
Constrained or unconstrained?

0.00C
0.000

Proportion

unblocked (1)

for minor single-stage
movements, p{x) Process

{2) (3}
Two-Stage Process
Stage T Stage II

pil)
p(4)
p(7)
p{8)
p(2)
p(10)
pi{ll)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

vV oC,X

5

Px

V c,u,Xx

168

C r,x
C plat,x

Two-Stage Process

10 11

R |
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Stagel Stage2 Stagel Stage2 Stagel StageZ Stagel Stage:2
Vic,x)
] 1500
P(x}
Vic,u,x)
Clr,x)
C(plat, x)
Worksheet &-Impedance and Capacity Egquations
Step 1: RT from Minor St. 9 12
Conflicting Flows 166
Potential Capacity 884
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 884
Probability of Queue free St. 0.99 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 168
Potential Capacity l4a22
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1422
Probability of Queue free St. 1.00 1.00
Maj L-Shared Prob Q free St. 1.00
Step 3: TH from Minor St. 8 11
Ceonflicting Flows
Potential Capacity
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 1.00
Movement Capacity
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 476
Potential Capacity 551
'Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 1.00
Maj. L, Min T Adj. Imp Factor. 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 0.99
Movement Capacity 549

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factcr

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Ccap. Adj. factor due to Impeding mvmnt
Movement Capacity

~ Part 3 - Single Stage

" Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

=
oo
oo

.00
.00

Result for 2 stage process:

a

Y

Cct

Probability of Queue free St.

.00

Step 4: LT from Minor St.

10

Part 1 - First Stage

conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvint
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedegtrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

476
551
1.00

1.00
549

o PR

.00
.00
.00
.99

Results for Two-stage process:
a ‘

Yy
Ct

545

Wo;ksheet g-Shared Lane Calculations

Movement

Volume (vph) 5

Movement Capacity (vph) 549

thared Lane Capacity ({vph)
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Worksheet 9-Computation of Effect of Flared

Minor

Street Approaches

Movement

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

549

884 !

I max
C sh

S5UM C sep
n

C act

677

Worksheet 10-Delay, Queue Length, and Level of Service

Movement
Lane Config

1 4 7 8
LT LR

10 11 12

v (vph)

C(m) (vph)

v/c

95% queue length
Control Delay
LOsS

Approach Delay
Approach LOS

5 190

1422 677
0.0¢0 0.01
0.01 0.04
7.5 10.4

10.4

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p(oj)

v(il), Volume for
v{i2), Volume for
s(il), Saturation
g(12), Saturation
P* (o])

d(Mm,LT),

Stream 2 or S

stream 3 or 6

flow rate for stream 2 or 5
flow rate for stream 3 or §

Delay for stream 1 or 4

N, Number of major street through lanes

d{rank, 1)

Delay for stream 2 or 5

1.00 1.00 '
300

0

1700

1700

1.00

7.5

1

0.0




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™
Agency/Co.: Hall and Foreman, Inc
Date Performed: 4/24/2013
Analysis Time Period: PM Peak Hour
Intersection: Project Dwy#2/State Lane Drive
Jurisdiction: San Bernardino County
Units: U. §. Customary
Analysis Year: Year 2035 with Project
Project ID: VvV.130048.0000
East/West Street: Project Driveway #2
North/South Street:
Intersection Orientation: NS study period (hrs): 1.00
vVehicle Volumes and Adjustments
Major Street: Approach Northbound Scuthbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 20 155 5 5 285 10
Peak-Hour Factor, PHF 0.95 0.95 0.85 0.95 0.95 0.95
Hourly Flow Rate, HFR 21 163 5 5 300 10
Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 5 5 5 55 5 20
Peak Hour Factor, PHF 0.595 0.95 0.55 0.95 0.95 0.85
Hourly Flow Rate, HFR 5 5 5 57 5 21
Percent Heavy Vehicles 0 ¢ 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 21 5 15 83
C(m) (vph) 1262 1422 530 500
v/cC 0.02 0.00 0.03 c.17
95% queue length 0.05 .01 0.09 0.60
Control Delay 7.9 7.5 12.0 13.6
LOS A A B B
Approach Delay 12.0 13.6
Approach LOS B B
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HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: TM

Agency/Co.: Hall and Foreman, Inc :

Date Performed: 4/24/2013

Analysis Time Period: PM Peak Hour

Intersection: Project Dwy#2/State Lane Drive '
Jurisdiction: San Bernardino County Cy
Units: U. S. Customary i
Analysis Year: Year 2035 with Project .
Project ID: VV.130048.0000

East/West Street: Project Driveway #2

North/Scuth Street:

Intersection Orientation: NS Study pericd (hrs): 1.00

Vehicle Volumes and Adjustments '

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 20 155 5 5 285 10
Peak-Hour Factor, PHF 0.55 0.95 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 5 41 1 1 75 3
Hourly Flow Rate, HFR 21 163 5 5 300 10
Percent Heavy Vehicles 0 - - -- 0 - - --
Median Type/Storage Undivided / \
RT Channelized? L,
Lanes 0 1 0 0 1 0 !
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R

t

Volume 5 5 5 55 5 20
Peak Hour Factor, PHF 0.95 0.95 0.95 0.85 0.95 0.95
Peak-15 Minute Volume 1 1 1 14 1 5
Hourly Flow Rate, HFR 5 5 5 57 5 21
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No / o
RT Channelized? ‘w
Lanes G 1 0 G 1 0
Configuration LTR ‘ LTR

Pedestrian Volumes and Adjustments
Movements 13 14 15 16

Flow (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet

g2 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5
Shared 1n volume, major th vehicles: 163 300
gshared 1ln volume, major rt vehicles: 5 10
sat flow rate, major th vehicles: 1700 1700
sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t (c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t {c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P(hv) 0 0 0 0 ¢ 0 0 0
tlc,g) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00 0.00 0.00C 0.00 0.00 0.00
t{c,T): 1-stage ©0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) i-stage 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t(f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
v (f,HV) 0.90 0.90 0.50 0.90 0.90 0.90 0.90 0.90
P {(HV) G 0 0 0 0 0 0 0
£{f) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

Worksheet S5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5
Vi{t} V(l,prot) viit) v(1l,prot)

Vv prog
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Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
g{qgl)

g{g2)

g(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vit) V{(l,prot) V(t) V{l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V(c,max)

Min platooned flow, V(¢,min)
Duration of blocked period, t{p)

Proportion time blocked, p

0.000

g.000

Computation 3-Platoon Event Periocds

Result

p{2)

p(5) :

p (dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion

unblocked {1)

for minor Single-stage
movements, p(x) Process

{2)

Two-Stage Processg
Stage II

Stage I

p(1)
p (4}
p{7)
p(8)
p(9)

, p{10)

p(11)
p(l2)

Computaticn 4 and 5
Single-Stage Process
Movement 1 4

V co,x 310 168
s

Px

V c,u,x

536 528

525 305

C r,x
C plat,x

Two-Stage Process

11



Stagel Stage2 GStagel Stage2 Stagel Stage2 Stagel Stage?
Vic,x)
s 1500 1500 15¢0 1500
P (x)
Vic,u,x)
Cl{r,x)
Clplat,x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 166 305
Potential Capacity 884 740
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 884 740
Probability of Queue free St. 06.99 0.97
Step 2: LT from Major St. 4 1
Conflicting Flows 168 310
Potential Capacity 1422 1262
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1422 1262
Probability of Queue free St. 1.00 0.98
Maj L-Shared Prob Q free St. 1.00 0.98
Step 3: TH from Minor St. 8 11
Conflicting Flows 528 525
Potential Capacity 459 460
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.98 0.98
Movement Capacity 449 450
Probability of Queue free St. 0.99 0.99
Step 4: LT from Minor St. 7 10
Conflicting Flows 536 527
Potential Capacity 459 465
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.97 0.97
Maj. L, Min T Adj. Imp Factor. 0.97 0.97
Cap. Adj. factor due to Impeding mvmnt 0.95 0.97
Movement Capacity 435 451
Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

rPedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.
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Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 528 525

Potential Capacity 459 460

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.98 0.98

Movement Capacity 449 450

Result for 2 stage process:

a

Yy

cCt 449 450

Probability of Queue free St. 0.99 0.99

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 536 527

Potential Capacity 459 465

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.97 0.97

Maj. L, Min T Adj. Imp Factor. .97 .97

Cap. Adj. factor due to Impeding mvmnt 0.95 0.97

Movement Capacity 435 451

Results for Two-stage process:

a

b

C t 435 451

Worksheet 8-Shared Lane Calculations

Movement 10 11 12
. L T R

Volume (vph) 5 5 57 5 21

Movement Capacity (vph) 435 884 451 450 740

Shared Lane Capacity (vph) 500




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement

7
L

8
T

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

435
5

449
5

B84

5

451
57

45
5

0

740
21

n max

C sh

SUM C sep
n

C act

530

50

C

Worksheet 10-Delay, Queue Length,

and Level of Service

Movement 1
Lane Config LTR

4
LTR

B
LTR

9

10

11
LTR

12

v (vph) 21
C{m) (vph) 1262
v/ 0.02
95% queue length 0.05
Control Delay 7.9
LOS A
Approach Delay

Approach LOS

1422
0.00
0.01
7.5

15
530
0.03
0.09
12.0

12.0

83
500
0.17
0.60
13.6

13.6

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p{oj)

v(il), Volume for stream 2 or 5
vi{iz2), Volume for stream 3 or &
s(il), Saturation flow rate for stream 2 or 5
s(i2), Saturation flow rate for stream 3 or 6

P* (od) ‘

d(M,LT), Delay for stream 1 or 4

N, Number of major street through lanes

d(rank,1l) Delay for stream 2 or 5

0.88
163
5
1700
1700
0.58
.9

[ RN |

1

1.00
300
10
1700
1706
1.00
7.5
1
0.0

PR |
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3. Traffic Signal Warrant Worksheets — Highway 38 and State Lane



California MUTCD 2012 Edition Page 845
(FHWA’s MUTCD 2009 Edition, as amended for nse in California}

Figure 4C-101 (CA). Traffic Signal Warrants Worksheet {(Sheet 1 of 5)

GOUNT DATE —- 2/4/2o/2 '
8 53" 38 46.530 CALC._FAg _ DATE ' CAOATRS
DIST co RTE PM CHK 2 DATE -3
Malor St: MSPQ)‘ PAvd ! HW\! 3% Critical Approach Speed _425__
Minor St Y L ang Critical Approach Speed _ e
Speed fimit or critical speed on major street traffic > A0 PN s ;q. } RURAL (R}
in built up area of isolated community of < 10,000 population............
URBAN {U)
WARRANT 1 - Eight Hour Vehicular Volume SATISFIED YES [J NO ,K
{Condition A or Condition B or combination of A and B must he satisfied)
Condition A - Minimum Vehicle Volume 100% SATISFIED YES [1 NO [ .
MINIMUM REQUIREMENTS 80% SATISFIED YES [1 NOX(

(80% SHOWN IN BRACKETS)

U R “ u R o«

WPAPVEE I I
APmCEASCH 1 “ 2 or More l’b’k kﬁ 2 %) /@ \'l'l\ \\;(v Aour
o P o™ | (a0 | @aoyl] i) | oy (473061276 3cAA 349 "342&
Higrestagorcech | 159 | Gl 30 | d75) lrS 2ot ian ?4‘ 27 13 yo8jlia

Condition B - Interruption of Continuous Traffic 100% SATISFIED YES [0 NO [
'
MINIMUM REQUIREMENTS 80% SATISFIED YES [0 No X,
(80% SHOWN IN BRACKETS)
u R U R &
peeyen R AR
LANES 1 2 or More Q; ‘\ ‘\/ N/ N\ Hour

Both Approach 750 900 | 630
o Sreer . | (60D) l @l 720y | 500 [341 |310]276 11 l24512338)293

75 100 | 70
ngﬁﬁr fé:?m (80) (43) | @ | =6) NS 1ol |94 )27 [ 19310611 4

Combination of Conditions A& B SATISFIED YES O NO ]8{

REQUIREMENT CONDITION v FULFILLED

A. MINIMUM VEHICULAR VOLUME

TWO CONDITIONS Yes O No JX
SATISFIED 80% | AND,

B. INTERRUPTION OF CONTINUOUS TRAFFIC

AND, AN ADEQUATE TRIAL OF OTHER ALTERNATIVES THAT COULD

CALUSE LESS DELAY AND INCONVENIENCE TO TRAFFIC HAS FAILED Yes 0 No OO
TO SOLVE THE TRAFFIC PROBLEMS

The satisfactior of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signat.

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012
Part 4 — Highway Traffic Signals
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California MUTCI 2012 Edition Page 846
(FHWA’s MUTCD 2009 Edition, as amended for use in California)

Figure 4C-101 (CA). Traffic Signal Warrants Worksheet {Sheet 2 of 5)

WARRANT 2 - Four Hour Vehicular Volume SATISFIED* YES [J NO}{

Record hourly vehicular volumes for any four hours of an avera 'hay\t“ <

2or " ,‘0 1‘0\

F)
APPROACH LANES One More ™/ W/ n / &/ Hour
Bgth Approaches - Major Street . X 3 ’l, y & T LWl
Higher Approach - Minor Street x hWspre ()24 | 94
*All plotted points fail above the applicable curve in Figure 4C-1. (URBAN AREAS) Yes 0 nNo O -
OR, All piotted points fall above the applicable curve in Figure 4C-2, (RURAL AREAS) Yes 1 No y

WARRANT 3 - Peak Hour SATISFIED YES 3 NO X
(Part A or Part B must be satisfied)
PART A SATISFIED YES OO No )X

(All parts 1, 2, and 3 below must be satisfied for the same
one hour, for any four consecutive 15-minute periods)

1. The total delay experienced by traffic on one minor street approach (one direction only) -
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-lane Yes £] No y
approach, or five vehide-hours for a two-lane approach; AND

St e e T T Sy S S

2. The volume on the same minor street ap‘rroach {one direction only) equals or exceeds Y, \E No [J
100 vph for one moving iane of traffic or 150 vph for two moving laries; AND es o

3. The total entering volume sefviced during the hour equals or exceeds 800 vph
for intersections with four or more approaches or 650 vph for intersections with Yes [1 No ﬁ
three approaches. : .

BARTB ¢ SATISFIED YES O NO )X
2 or ﬂ)"’}!{{our
APPROACH LANES One More
Both Approaches - Major Straet X1 (24
Higher Approach - Minor Street X u/ls
The plotted point falls above the applicable curve in Figure 4C-3. (URBAN AREAS) Yes [0 No [
OR, The plotted point falls above the applicable curve in Figure 4C-4. (RURAL AREAS) | Yes 0O Nom
The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.
Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012

Part 4 — Highway Traffic Signals



California MUTCD 2012 Edition Page 840
(FHWA’s MUTCD 2009 Edition, as amended for use in California)

Figure 4C-1. Warrant 2, Four-Hour Vehicutar Volume

500 I f ] T T I
\\<2 OR MORE LANES & 2 OR MORE LANES
400 - L) L) L T
\ B/zoﬁ MORE LANES & 1 LANE
s%%%? - S - . TANE 2 1 LANEY
HIGHER- ~NO TR
VOLUME S~ T T
APPROACH - 200 ] P ——]
VPH - ~— —
e —— 115"
100
9 j—— 80"
300 400 S00 600 YO0 800 900 1000 1100 1200 1300 1400
MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)
*Note: 115 vph applies as the lower threshold volume for a minor-street
approach with two or more ianes and 80 vph applies as the tower
threshold volume for a minor-street approach with one lane.
Figure 4C-2. Warrant 2, Four-Hour Vehicular Volume (70% Factor)
{COMMUNITY LESSTHAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)
400
2 Of MORE LANES & 2 OR MORE LANES
400 ~ p 2ORMOA |
™~ l i |
MINOR S L2 OR MORE LANES & 1 LANE
STREET \ A
HIGHER- 500 | N CC7LANE & 1 LANED
VOLUME T
APPROACH - \Q
VPH
100 -, ——y
¢ S —t 80*
80"
200 300 400 500 800 700 800 800 1000
MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (¥PH)
*Note: 80 vph applies as the lower threshold volume for a minor-street
approach with two or more laneés and 60 vph applies as the lower
threshold volume for a minor-street approach with one lane.
Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012

Part 4 — Highway Traffic Signals
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California MUTCD 2012 Edition Page 841
(FHWA’'s MUTCD 2009 Edition, as amended for use in California)

Figure 4C-3. Warrant 3, Peak Hour

600 \
500 - P
N ™~ L2 OR MORE LANES & 2 OR MORE LANES
MINOR . \\\\k\\< I T
STREET 2 OR MORE LANES & 1 LANE
VOLUME 300 e ‘\& . TLANE & 1 LA
APPROACH - S ~ ?&___H i'B
VPH 200 o
L o —— 150°
106D T 100"
400 500 600 700 800 S00 1000 1100 1200 1300 1400 1500 1600 1700 1800
MAJOR STREET—TOTAL OF BOTH APFPROACHES—
VEHICLES PER HOUR (VPH)
*Naote: 150 vph applies es 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 tane.
Figure 4C-4. Warrant 3, Peak Hour (70% Factor)
{COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)
400 \-\ 2 OR MORE LANES & 2 OR MORE LANES
MINOR \\ < -2 OR MORE LANES & 1 LANE
STREET 300 \\ ~ ™ ! |
HIGHER- \\ 1LANE & TDME
VOLUME L \\_ P
APPROACH - 200 \\ e
VPH -Q
-
100 i S e e 100"
75"

300 400 500 600 700 800 200 1000 1100 1200 1300

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR {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 fane.

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012

Part 4 — Highway Traffic Signals



California MUTCD 2012 Edition Page 847
(FHWA’s MUTCD 2009 Edition, as amended for use in California)
Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 3 of 5)
WARRANT 4 - Pedestrian Volume SATISFIED YES [1 NO O
(Parts 1 and 2 Must Be Satisfied) ./
Part 1 (Parts A or B must be satisfied)
Hours -~ ->

A | Venicies per hour for Figure 4C-5 or Figure 4C-6
any 4 hours SATISFIED YES [1 NO [J
Pedestrians per hour for
any 4 hours
Hours - = -> /

g | Vehicies per hour for “ Figure 4C-7 or Figure 4C-8
any 1 hiour SATISFIED YES [ NO O
Pedestrians per hour for “
any 1 hour

Part 2 SATISFIED YES OnNoQO
' ?h%%,sgraeﬂdistance to the nearest traffic signal along the major street is greater ves O0 No .
QR The proposed traffic signal will not restrict progressive traffic flow alang the major street ves O No []
WARRANT 5 - School Crosging SATISFIED YES [0 NO O A’ ﬁ
(Parts A and B Must Be Satisfied)
Part A SATISFIED YES O Nno O
Gap/Minutes and # of Children .
Hour
Gesps Minutes Children Using Grossing
Minutes Number of Adequate Gaps Gaps < Minutes vyEs [ nNo O
School Age Pedestrians Crossing Street { hr AND Children > 20/hr YES D NO D
AND, Consideration has been given to less restrictive remedial measures. Yes [1 No [
Part B SATISFIED YES O nNno[(D
;rhh;‘dggtg?tce 1o the nearest traffic signal along the maijor street is greater Yes O No O
OR, The proposed signal will not restrict the progressive movement of traffic. Yes O1 No O

The satisfaction of a traffic signal warrant or warrants shall pot in itself require the installation of a traffic control signal.

Chapter 4C — Traffic Control Signal Needs Studies
Part 4 — Highway Traffic Signals
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California MUTCD 2012 Edition Page 848
(FBWA’s MUTCD 2009 Edition, as amended for use in California)

Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 4 of 5)

|
't

WARRANT 6 - Coordinated Signal System SATISFIED YES O NO D) ,, /) '
(All Parts Must Be Satisfied) /ﬂ- '
MINIMUM REQUIREMENTS DISTANCE TO NEAREST SIGNAL
> 1000 ft N ft, S ft, E f, W ft Yes[J No[]

On a one-way street or a street that has traffic predominantly in one direction, the adjacent
traffic control signals are so far apart that they do not provide the necessary degree of
_vgl'lig_ul_g_rglaioggi_rlg;_ _________________________ Yes I:I No D
OR, On a two-way street, adjacent traffic controt signals do not provide the necessary
degree of platooning and the proposed and adjacent traffic control signals will collectively

provide a prograssive operation.

WARRANT 7 - Crash Experience Warrant SATISFIED YES [] Noﬁ
(All Parts Must Be Satisfied)

Adequate trial of alternatives with salisfactory observance and enforcement has failed to !
reduce the crash frequency. Yes[] No[] b
REQUIREMENTS Number of crashes reported within a 12 month period - ‘
susceptible to correction by a traffic signal, and involving injury | Yes{] NQX
or damage exceeding the requirernents for a reportable crash.
5 OR MORE
REQUIREMENTS CONDITIONS v
Warrant 1, Condition A -
Minimum Vehicular Volume iy,
OR, Warrant 1, Condition B -
oslﬁ-'gggglg@ Interruption of Confinuous Traffic Yes[] N°]x
OR, Warrant 4, Pedestrian Volume Condition
Ped Vol > 152 for any hour
OR, Ped Vol > 80 for any 4 hours
WARRANT 8 - Roadway Network SATISFIED YES 0 NO [T A/ /
(All Parts Must Be Satisfied) A
MINIMUM VOLUME ‘ .
During Typical Weekday Peak Hour Veh/Mr !

and has 5-ysar projected traffic volumes that meet one or more i

1000 Venhy | CTWaTants 1, 2, and 3 during an average weekday. | Yes ] No[ !

OR
During Each of Any 5 Hrs. of a Sat. or Sun Veh/Hr
' MAJOR MAJOR
CHARACTERISTICS OF MAJOR ROUTES ROUTE A ROU.E,’E B

Appears as Major Route on an Official Plan

Any Major Route Characteristics Met, Both Streets Yes[] No[O

The satisfaction of a traffic signat warrant or warrants shall not in itself require the installation of a traffic control signal.

u{,'

i

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012 I
Part 4 -- Highway Traffic Signals



California MUTCD 2012 Edition
(FHWA’s MUTCD 2000 Edition, as amended for use in California)

Page 849

Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 5 of 5)

WARRANT 9 - Intersection Near a Grade Crossing
(Both Parts A and B Must Be Satisfied)

SATISRIED YES [0 NO OO

A

PART A

center of the track nearest to the !
line on the approach. Track Center Line to Limit Line ft

A grade crossing exists on an approach controlied by a STOP or YIELD sign and the
ntersection is within 140 feet of the stop line or yield

Yes ] No[}

BARTS

the applicable curve in Figure 4C-9.

Maijor Street - Total of both approaches: VPH

the plotted point falls above the applicable curve in Figure 4C-10.
Major Street - Total of both approaches : VPH

VPH X AF (Use Tables 4C-2, 3, & 4 below to calcualte AF) =

There is one minor strest approach lane at the track crossing - During the highest
{raffic volume hour during which rait traffic uses the crossing, the plotted point falls above

Minor Street - Crosses the track (one direction only, approaching the intersection):

_____VPH X AF {Use Tables 4C-2, 3, & 4 below to calculale AF) = . VPH
There are two or move minor street approach lanes at the track crossing -

During the highest traffic volume hour during which rail traffic uses the crossing,

Minor Street - Crosses the track (one direction only, approaching the intersection):

yes[] Neld

VPH

The minct street approach volume may be multipiied by up to three following adjustment factors (AF)

as described in Section 4C.10.

1. Number of Rail Traffic per Day

2. percentage of High-Occupancy Buses on Minor Street Approach Adjustment factor
3. Percentage of Tractor-Trailer Trucks on Minor Street Approach Adiustment factor

NOTE: If no data is availale or known, then use AF = 1 (no adiustment)

Adjustment factor from table 4C-2

from table 4C-3
from fable 4C-4

Tanuary 13, 2012

Chapter 4C — Traffic Control Signal Needs Studies
Part 4 — Highway Traffic Signals
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California MUTCD 2012 Edition Page 851
(FHWA’s MUTCD 2009 Edition, as amended for use in California)

Figure 4C-183 {CA}. Traffic Signal Warrants Worksheet
{Average Traffic Estimate Formy)

COUNT DATE _/oneds Fom 2035

o8B Jéd 3% CALC.——__  DATE___________
Major St: SR ?’j_ Critical Approach Speed & mph
Minor St: __ SYATK Lpaig Critical Approach Speed 4o mph
eed limit or critical speed o jor street traffic > 40 mph.......ccoveenee. .
Sp f Of critical speed on majo ' P E } RURAL (R)
In built up area of isolated community of < 10,000 population........co.cee.oo....

O] URBAN{

{(Based on Estimated Average Daily Traffic - See Note)

URBAN......ccccovmerivinr s RURALX MinimumEI}\eg}airements
CONDITION A - Minimum Vehicular Volume

Vehicles Per Day
Satisfied Not Satisfied __ . e eoay on Higher-Volume

(Total of Both Approaches) “fg‘g; %‘;eei‘ﬂgg%ﬁ?ﬁh

Number of tanes for moving traffic on each approach

Urban Rural Lirban Rural
)dajgrsp 6stre t ?4 Street -
ref 2 pﬂ-// ........ 8,000 (5.6083 2,400
<'{?or More... ..., 9,600 f 2.400 o0
2 or More... . 201 More. 9,600 6,720 3,200 2,240
2orMote.......oooovcieeenne 8,000 5600 3,200 2,240
CONDITION B - Interruption of Continuous Traffic ) Vehicles Per Day
V::'ﬂ:;fg{rggy on Higher-Volume
Satisfied __________ NotSatisfied mxmm (Total of Both Approaches) N{‘gg; %tlrr%ectt If;g (5?1?5h

Number of lanes for moving traffic on each approach

Urban Rural Urban Rurat
Major Street nor Street
Vize ... 5,800 Cl E A - 2N 12000 CB A0 1,200
Y ar St e R 14,404 13,080 4204 B30
2 or AR o 208 IO . 14,484 10,680 1840 1120
e Por B 12,008 £.408 FRCTL 1,126
Combination of CONDITIONS A+ B
Satisfied _______ NotSatisfed __ X 2 CONDITIONS 2 CONDITIONS
80% 80%
No one condition satisfied. but following conditions
fuifilied 80% or more........... Ao

A B

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual traffic volumes,

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic conirol signal.

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012

Part 4 — Highway Traffic Signals




24 HOUR INTERSECTION VOLUME L
NORTH-SOUTH ST : HWY 38
L EAST-WEST ST : STATE LANE DATE : 12-04-12
{ NORTH LEG .| SOUTH LEG EAST LEG WEST LEG TOTAL :
12:00 .
6 4 6 1 11 L
1:00 .
7 5 7 2 21 ;
2:00 4
5 0 1 0 6 ]L
3:00 G :
7 2 3 0 12 ;
4:00 ﬂ’
7 4 10 5 26 ;
5:00 1
17 5 34 5 62 "‘*
6:00 1L
59 30 87 19 195 !
1 96 39 168 33 336 lL
8:00 .
117 45 177 37 37675 4
9:00 - 4
127 a1 109 32 309 J‘L
10:00 .
[ 140 50 110 19 319 3
11:00 n
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15 MINUTE COUNTS
NORTH-SOUTH ST : HWY 38

EAST-WEST ST : STATE LANE DATE : 12-04-12
AM PM
- NORTH SOUTH EAST WEST TOTAL NORTH SOUTH EAST WEST TOTAL
LEG LEG LEG LEG LEG LEG LEG LEG
1 1 0 0 2 12:00 55 18 20 5 98
1] 1 0 0 1 52 14 30 B lo4
2 2 0 1 5 43 9 3l 1 84
3 0 H 0 3 39 15 22 5 81
1 1 1 o 3 1:00 s 14 24 4 81
1 a 2 0 3 60 11 33 7 111
5 0 1 1 7 31 9 30 4 74
0 4 3 1 8 46 13 27 4 50
2 0 1l 0 3 2:00° 44 22 26 4 96
1 0 0 0 1 €5 14 29 7 115
0 0 0 0 b 18 = 17 31 7 103
2 0 0 0 2 416 20 36 & 108
1 1 1 D- 3 3:00 63 14 23 41 104
2 1 0 0 3 €3 19 33 9 124
3 0 2 0 5 66 17 25 6 114
1 0 o 0 1 83 16 ' 34 6 139
0 0 2 3 5 4:00 67 is 37 6 125
2 0 1 1 4 60 20 26 7 113
2 2 2 0 & 63 23 32 1 119
3 2 5 1 11 53 15 25 4 97 .
7 o 3 1 11 E:00 87 10 23 4 124
1 2 & 2 1] 69 9 22 B 108
6 1 11 1 19 58 17 27 4 106
3 3 12 1 21 33 21 22 2 78
6 5 7 4 22 6:00 40 13 25 2 80
15 3 18 3 s 39 9 23 5 76
17 12 28 4 61 32 15 1s 1 67
21 1o 34 g 73 23 8 15 3 49
12 10 35 9 66 7:00 36 10 17 2 65
24 8 30 & 68 23 12 11 1 47
31 6 B9 7 103 10 8 S 0 27
29 15 44 11. 95 i9 7 8 4 38
26 17 34 1s 93 8:00 a3 7 5 3 48
28 9 54 5 96 24 7 11 1 43
33 9 52 8 102 30 6 7 2 45
30 1c 37 8 85 10 3 € 2 21
31 15 30 8 84 9:00 23 4 10 1 38
35 8 20 8 71 19 .9 6 0 34
29 8 43 4, 24 7 3 2 4 16
32 10 16 12 70 ‘ 12 10 8 3 33
39 g 20 5 73 10:00 8 4 1 2 15
28 14 35 5 82 9 8 6 0 23
38 14 35 1 88 8 2 4 0 14
35 13 20 8 76 3 3 1 1 8
K} 14 30 3 85 11:00 2 5 4 1 12
47 L} 20 2 78 10 2, 1 o 13 -
53 E 32 4 S8 3 2 0 0 5
43 22 26 4 85 1 3 1 c 5
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Collision Details

CoLLISION DETAILS: CASE ID 5140780
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Time 11:00

¢ County SAN
STREET VIEW BERNARDINO
 Date (Y8 9011-03-20
' }
Nearby
Intorsection R 38 & STATE LN
! Coordinate

i Location

34.244538153, -116.809493163

City UNINCORPORATED |

i

’ !
State Highway Y Route 38E Postmile 4667 |

Injured

http://tims.berkeley.eduftools/query/collisionmdetails.php?no=5140780

Victims |

Alcohol NO

Primary -
Collision g;’;i'"s{n'.‘::) Driver (or
Factor

Fatalities 0

Weather Snowing

Involved Other

with

Object

i

H

8/6/2013




Collision Details

COLLISION DETAILS: CASE |D 4996329
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Page 1 of 2

County SAN

STREET VIEW

" Date (Y-M-
Nearhy
Intersection

Coordinate
Location

BERNARDINO

b) 2010-11-29
STATE LN & RT 38

34.24399944, -116.808935521

City UNINCORPORATED |

Gtate Highway Y Route 38FE Postmlle 46.621

i Injured 1
Victims

Alecohol NO

Primary
Collision
Factor

Unsafe
Speed

L Rt )

Woeather Clear

Involved Other Motor

http://tims.berkeley.edu/tools/query/collision_details.php?n0=49963 29

8/6/2013
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Collision Details Page 1 of 2 -~

-
COLLISION DETAILS: CASE ID 4469449 *
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. County  peRNARDING © UNINCORPORATED
STREET VIEW | ~
Daten(;"”' 2008-1027  Time 16:35 :
g Nearby ‘
' intersection KT 38 & STATE LN -
? f
! Coordinate ; i
| Coorainat® 34244099547, -116.800036453 ,
State Highway Y Route 38E Postmile 46.63
Injured .
Victims 1 Fatalities 1
§ -
Aleohol NO Weather Clear : :
Pri 3’ ’
rimary
Callision Improper Tuming "™ Fixed Object |
| Factor : -
4
-
i

-
i

http -//tims.berkeley.edu/tools/query/ collision_details.php?no=4469449 8/6/2013




