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INTRODUCTION

This traffic impact analysis (TIA) has been prepared to provide an assessment of
potential traffic circulation impact associated with phased improvement to St George
Catholic Church located on San Bernardino Avenue between Alder Avenue and Grace
Street in the community of Bloominglon in the unincorporated area of San Bernardino
County. The project vicinity map is provided as exhibit I in thrs report.

This project, comprising the construction of church buildings and a parking lot is
proposed in two phases. Phase 1 is the construction of 16,144SF sanctuary building and
parking lot. The proposed sanctuary has a seating capacity of 1,200 and will replace the
use of existing2T3 seating sanctuary. Phase 2 is the construction of 18,126 SF church
hall with classrooms and kitchen and will replace the existing parish hall. The existing
sanctuary and hall facilities shall be converted to youth centers. The existing rectory shall
remain as the home of the "Father". The project site plan is provided as exhibit 2.

This project falls within the regional Transportation Facilities Fee Plan (Rialto Sphere)
area in San Bemardino County. The Church is classified as an institutional use on the fee
plan. The Regional Transportation Impact Mitigation Fee shall therefore be assessed by
the County.

This project is found to potentially generate 565 new trips in phase I and 126 new trips in
phase 2, during the project peak hour. The project peak hour is found to occur on
Sundays between the hours of l2:30pm to 2:30pm.

In a scoping discussion with staff of San Bernardino County Traffic Division, they
required the study intersections be determined on the basis of 100 new trips added to an
intersection by the project as a criteria to warrant intersection analysis. Exhibit 4 provides
study intersection determination map showing the total new trips added to the intersection
during the project peak hour at the completion of phase 2 project.

With the addition of traffic generated by the proposed project to the study area roadways,
a minimum level of service standard must be maintained at study intersections consistent
with San Bemardino County minimum level of service threshold requirement. This TIA
analyzes existing traffic condition, project opening day conditions and general plan build-
out condition and determines mitigation measures attributable to the project in order to
provide the required minimum level of service standard at the study intersections.

This report is also prepared to assess and mitigate safety and other traffic off-site
operational issues that may result from the development project. It is also prepared to
satisfy the requirement for the disclosure of potential impacts and mitigation measures
per the California Environmental Quality Act (CEQA)



PROJECT DISCRIPTION

The project is located on the south side of San Bernardino Avenue between Alder

Avenue and Grace Street in the community of Bloomington within the unincorporated

portion of San Bernardino CountY'

The proposed project is a two phase development of new church building and ancillary

facilities on9.42 acre parcel. Existing 3600 SF church building, 1778 SF residence

building and5,9l2 SF parishhall building shall remain.

project Phase I is the constructionof 16,144 SF sanctuary building and parking lot. Phase

2, ii the construction of 18,126 SF church hall with classrooms and kitchen. The existing
cirurch and parish hall shall be converted to a youth center and the existing rectory shall
remain as the residence of the "Father". The proposed youth center activities shall not be

scheduled to occur concurrently with the church and main hall activities. The youth
center will not therefore add new trips to the development.

There are three existing full driveway accesses on San Bernardino Avenue. The most
easterly driveway will remain to serve the proposed improvements, the center driveway
will continue to serve the existing rectory building, and the western driveway shall be
proposed as an emergency access. A new full access driveway is proposed on Marygold
Avenue.

ANALYSIS METHODOLOGY

This study presents an analysis of the study intersections operating conditions during the
project peak hour for the following time frames:

o Year 2010
o Project phase I opening year2015
o Project phase 2 opening year2017
o Future forecast year 2035

The analysis scenarios are as follows:
o Year 2010 existing condition
o Project opening year 2015 with ambient traffic condition
o Project opening year 2015 with project condition
o Project opening year 2017 without project condition
o Project opening year 2017 with project condition
o General Plan build-out 2035 without project condition
o General Plan build-out 2035 with project condition

The Transportation Research Board -Highway Capacity Manual (HCM), 2000 Update, or
most recent release is used for the operational analysis of intersections. Un-si gnalized
intersections are analyzed using Chapter 17 of the Highway Capacity Manual. Signalized
intersection is analyzed using operational methods as described in Chapter 16, Section
11.



This study is also prepared consistent with 'Level of Service Definition & Procedures"
below.

Level of Service Definitions and Procedures

Roadway operations and relationship between capacity and traffic volumes are generally
expressed in terms of level of service (which is defined using the letter grades A through
F). These levels recognize that while an absolute limit exists as to the amount of traffic
traveling through a given intersection (the absolute capacity); the conditions that
motorists experience rapidly deteriorate as traffic approaches the absolute capacity.
Under such conditions, congestion is experienced. There is general instability in the
traffic flow, which means that relative small incidents (e.g., momentary engine stall) can
cause considerable fluctuations in speeds and delays. This near-capacity situation is
labeled Level of Service (LOS) 'E'. Beyond LOS E, capacity has been exceeded, and
arriving traffic will exceed the ability of the intersection to accommodate it. Upstream
queues will then form and continue to expand in length until demand again declines.
A complete description of the meaning of level of service can be found in the Highway
Research Board Special Report 209, Highway Capacity Manual. The manual establishes
levels of service A through F. Table A provides brief descriptions of the six levels of
service, as abstracted from the Manual.

TABLE A- Level of Service Definitions

LOS Description

A No approach phase is fully utilized by traffic and no vehicles waits longer than one
red indication. Typically, the approach appears quite open, turns are made easily and
nearly all drivers find freedom of operation.

B This service level represents stable operation, where an occasional approach phase is
fully utilized and a substantial number are approaching full use. Many drivers begin
to feel restricted within platoons of vehicles.

C This level still represents stable operation conditions. Occasionally drivers may have
to wait through more than one red signal indication, and backups may develop behind
turning vehicles. Most drivers fell somewhat restricted, but not obiectionably so.

D This level encompasses a zone of increasing restriction approaching instability at the
intersection. Delays to approaching vehicles may be substantial during short peaks
periods; however, enough cycles with lower demand occur to permit periodic
clearance ofdeveloping queues. thus preventing excessive backups.

E Capacity occurs atthe upper end of this service level. It represents the most vehicles
any that any particular intersections approach can accommodate. Full utilization of
everv sisnal is seldom attained no matter how great the demand.

F This level describes forced flow operations at low speeds, where volumes exceed
capacity. These conditions usually result from queues of vehicles backing up from a
restriction downstream. Speeds are reduced substantially and stoppages may occur
for short or lonq periods of time due to the consestions. ln the extreme case. both



speed and volume can drop to zero.

Table B shows the level of service criteria for un-signalizedand signalized intersections.

Table B - Level of service Criteria for unsignalized and Signalized Intersections

Intersections under County of San Bernardino jurisdiction operating at LOS "E" or "F"
are required to be mitigated to LOS "D" or better.

EXISTING STUDY AREA CONDITION

The project study area includes roads encompassing the recommended study
intersections.

Existing Roadway Systems

The study intersections traffic controls and lane configurations are provided as exhibit 5.
Major streets and highways in the site vicinity which are affected by the proposed project
are Merrill Avenue, Randall Avenue, San Bernardino Avenue, Palmetto Avenue, Alder
Avenue and Locust Avenue

Existing 2010 Traffic Volumes

4

Level of
Service

Unsignalized Intersection
Averase Dailv ner Vehicle (sec)

Signalized Intersection Average
Daily ner Vehicle (sec)

A s10 s10

B >10 and < 15 >10 and < 20

C >15 and < 25 >20 and < 35

D >25 and<35 >35 and < 55

E >35and<50 >55and<80

F >50 >80

Level of Service Threshold Criteria



The 2010 turning movement volumes counts were performed on Sunday June 20, 2Al0 at
nine intersections determined to meet the CMP threshold of new traffic requirement. The
study intersections are determined based on project trips expected at the end of phase 2.
Traffic counts performed by Counts Unlimited Inc, represent the peak period project trips
between the end of a church service and the beginning of another. The count sheets are
contained in Appendix A. Exhibit 9 provides the intersection turning movement volumes
at the study intersections.

FUTURE STUDY AREA CONDITION

Exhibits 10 and 12 provide study intersections turning movement volumes without the
opening year project traffic. Exhibit 11 represents20lT traffic that includes the 2015
project traffrc, The volumes were generated, using County Expansion factor of Io/o yearly
growth projected to years 2015,2017 and2035.

PROJECT TRIP GENERATION

The Sunday peak hour of the generator represent the highest traffic volumes at project
driveways when the church services are traditionally held on Sundays. The Sunday peak
hour traffic was computed using average rates for 'Land Use 560' from the Institute of
Transportation Engineers (ITE), Trip Generation ( 9s Edition ). Table I summarizes the
pm trip generation for phases I and2. .

TRIP DISTRIBUTION & ASSIGNMENT

Trip distribution pattern for the project traffic was developed to reflect locations of
population densities closest to the site. Exhibit 3 illustrates the trip distribution. Exhibits
7 and 8 represent the trip assignments for phases 1 and 2 respectively.

APPROVED AND PENDING PROJECTS

Bloomington Phase 1 project consisting of a housing development and a public library is
located on the north side of Valley Boulevard west of locust Avenue, Impact of this
project on the Sunday church project peak hour at analysis intersections is considered
insignificant on the virtue of the use type.

TRAFFIC ANALYSIS

Appendix B provides the operational analysis worksheets of all the study intersections for
all analysis scenarios identified in the methodology section of this report. Table2,
summarizes the analysis results. The results show that for all the analysis scenarios, all
intersections examined are found to operate at satisfactory Level of Service.

CIRCULATION IMPROVEMENTS



No circulation improvements are recommended'

SUMMARY & CONCLUSIONS

This section of the report summarizes the results and conclusion of the traffic analysis for

the two phased imprwement to St George Catholic Church in Bloomington, California.

1. The study includes nine intersections and the project driveways on Marygold

Avenue and San Bernardino Avenue.

2. The local intersections studied includes the examination of Sunday project PM
peak hou-i 

#*fitffi',:#;::,. -l .,;"c condi,ion
o Future 2015 opening year with project traffic condition
o Future 2017 opening year without project traffic condition

: ffi;;l ii;r"ffflT*Tii;lfirirk'ffi 
c'nd "n

3. As shown in Table l, the project is expected to generate a total of 691 Sunday
P.M peak hour trips.

4. In the project opening year 2015 and2017, the project traffic will insignificantly
impact all the study intersections.

5. In the project general plan build out year 2035, the project traffic will again
insignificantly impact all the study intersections.

6. There is no apparent safety issues that will result off-site of the project as a
consequence of the project.

7. No local traffic impact mitigation is recommended for the development of this
prqect.



TABLES



TABLE 1

TRIP GENERATION

Phase 1

Phase 2

Land Use Units Sunday Peak Fk of Generator

In Out Total

Church Sanctuary
(Land Use 560).
Proposed 1200
seat
sanctuary/existing
3600 sF (273
seats) sanctuary.

TripsAJnit
Trios

1200 seats
minus 273
seat:927
seats.

0.31
287

0.30
278

0.61
565

Land Use Units Sundav Peak FIr of Generator

In Out Total

Church (Land
Use 560)
Proposed Hall,
Class rooms,
Kitchen. Existing
Hall to be
removed.

TripsAJnit
Trips

18.126 T.S.F
minus 5.912
T.S.F:
12.214 T.S.F

5.90
72

6.14
75

12.04
r47

Total Trips-
Phases I &2 3s9 353 712



TABLE 2: SUMMARY oF lNTERsEfiloNs oPERATI0NAL ANATYS\S RESutTs

DELAY
LEVEL OF SERVICE

VOLUME CAPACITY RATIO

lntersection

Proj.
Buildout
Year 2Ot7
with Proj.
Traffic

2035 I 203s
I

General I  General
I

Plan Build I Plan Build

out w/o I out w

project Tra. I Froject Tra.

Existing I 
Phase 1

zoLo | 201s

I 
without

I Project

Phase 1

20L5 with

Project

Proj
Buildout
Year 2Ot7
w/o Proj.
Traffic

Alder Ave @

Merr i l lAve

18
B
0.27

t7
B
0.29

18
B
0.31

L8
B
0.31

19
B
o.32

18
B
0.31

L9
B
0.33

Randal lAve

@ Palmetto

Ave

13.36
B
0.43

t4.r2
B
0.45

L5.97

c
0.51

16.50
c
0.52

t7. to
c
0.54

18.64

c
0.59

23.34
c
o.67

Randal lAve

@ Alder Ave

18
B
0.22

18
B
0.23

18
B
0.27

18
B
0.27

18
B
0.28

L8
B
0.24

18
B
0.29

Randal lAve

@ Locust
Ave

10.46
B
0.27

t0.73
B
0.28

tl.72
B
0.31

lL.72
B
0.39

L2.59
B
o.44

TL.22
B
0.30

12.72
B
0.43

S.B Ave @
Alder Ave

r.8
B
0.30

19
B
0.31

22
c
0.40

22
c
o.4L

23
c
0.42

18

B
0.29

23

c
0.39

S.B Ave @
Locust Ave

L7
B
0.38

19

B

0.39

19
B
o.44

20
B
o.47

19

B

0.49

t7
B
0.35

19
B
0.43

S.B Ave@

Linden Ave

74
B
o,28

77
B
0.29

16

B

0.33

16
B
0.34

18
B
0.35

15
B
0.26

L6
B
0.33

Marygold

Ave @ Alder

Ave

L4.14
B
0.51

L5.12
c
0.55

L7.69

c
0.59

20.85
c
0.65

22.72
C

0.67

L8.82
c
0.64

24.91
c
0.72

Marygold
Ave @
Locust Ave

9.24

A

a-2L

9.40

A

o.23

LL.08
B
0.30

Ll.20
B
0.31

tL.76
B
0.33

10.28
B
0.30

12.66

B

0.38



Project Drwy

@ Marygold
Ave

1L.9
B
0.24

13.20
B
0.33

1.3.90
B
0.34

Project Drwy

@ San
Bernardino

Ave.

13.20
B

0.20

L4.20
B

0.27

15.80
c
0.30



EXHIBITS
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EXHIBIT 4: STUDY INTERSECTIONS DETERMINATION
MAP
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EXHIBIT 5: PROJECT AREA INTERSECTIONS CONTROL
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City of Fontana
N/S: Alder Avenue
EA|/: MerrillAvenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

Merrill Avenue

File Name
Site Code
Start Date
Page No

FONALMESUN
10136051
6r20t2010
1

Alder Avenue

12:30 PM
l?.{,5 PM

Total

jqq=11rqFisb,_a"*
9611484
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B!s.l'j
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12 169 620
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277
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3j?

1 168

02:00 PM
02:15 PM

Grand Total
Apprch %

Total %

36 10
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338 76
65.6 14.8
14.3 3.2

58572
66378

509 39 617
82.5 6.3
21.6 1.7 26.2

640753
4 48 8 601

34 402 87 523
6-5 76.9 16.6
1.4 17.1 3.7 22.2

88
95

701

29.8

568
866

68 508
9.7 72.5
2.9 21.6

7 53 12 721 322
13 33 I 54 298
20 55 4 791 303

_ 9 __ q4 _ 11- _ __11)- - ?77
49 17s 3s zssl- ii-oo

1_8._9 _QZ€_,_1_3-0 _ I
.613 .795 .729 .820 | .932
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21
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5-3

I
I
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1',t -2
2.9

Alder Avenue

10636
6786

10584
10593
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I

zr.s I
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2356
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72

36 258 19 313
.5 82.4 6.1



City of Fontana
N/S:AlderAvenue
E/VV: MerrillAvenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1 178

Corona, CA 92878
(951) 268-6268

Peak Hour Analysis From 12:30 PM to 02:15 PM - Peak 1 of 1

File Name
Site Code
Start Date
Page No

: FONALMESUN
: 10136051
:612012010
:2

al! _
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56517
9 43 15
15517

19 2't6 59

l fuoPM
10636
6786

10 58 4
10593
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City of Fontana
N/S: Palmetto Avenue
EAIV: RandallAvenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1 178

Corona, CA92878
(951) 268-6268

3el
32
441
47

tai I

++\
371

323 
]
l

19.1 l

File Name
Site Code
Start Date
Page No

: FONPARASUN
: 10136661
:612012010
' .1

Randall AvenueRandall Avenue I
Eastbound I

_!eql1r'-_b!et d;;-,i ili ieid I
4 39 7 50t 2 ' t3

_]J _41 _ 1 571 207
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Eastbound
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01:15 PM
01:30 PM
01;{5 fM

Total
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02:15 PM

Grand Total
Apprch %

To|e,l o/o
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5
7
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7
5
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2.7
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_ _9_ 43
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3 48 8_ __59,
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? 41 __l
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439 1
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26 269 28
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4
4
6
7
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I
5
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9.8
2.5
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39 10 55
35 _E __00
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4'l 8 57
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I I FitmettonGnue 
- 

I 
- 

R'ino-inRvenue I PalmeftoAvenuC 
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Peak Hour Analysis From 12:30 PM to 02:15 PM - Peak 1 of 1
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558

201 23
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10 46
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9437
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_ _10_ 40 5
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15-8_ _7?] _12J
.,E50 .842 ,929
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61
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222
221
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5
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Ci$ of Fontana
N/S: Palmetto Avenue
EAff: RandallAvenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1 178

Corona, CA 92878
(e51) 2684268

Peak Hour Analysis From 12:30 PM to 02:15 PM - Peak 1 of 1
01:15 PM
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Page No
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City of Fontana
NIS: Alder Avenue
EAff: RandallAvenue
Weather: Sunny

Left

Counts Unlimited lnc.
PO Box 1 178

Corona, CA 92878
(e51) 268-6268

Randall Avenue

Thru

File Name : FONALRASUN
Site Code : 10136035
Start Date :612012010
Page No : 1

Randall Avenue

12:30 PM
_,7?;

01:00 PM
01:15 PM
01:30 PM
01

02:00 PM
02:15 PM

Grand Total
Apprch %

Total %

Total 33 253
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99-r_
836

4
12 138 10 160

13
I

21

19
33
52

Rjg!! Larp,rge
351 8 75 790
46 ',t 57'ei 

l-- s-- igt
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961 8
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47
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, ,93
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7
7
I
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219
I 14
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-? __ _qq_
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5
I
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8.'l
2.6

401 I
261 2

2ss | 57
9.2

15.4 | 3

36
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59 509 66 634
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3.1 26.5 3.4 33.1

10
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3
4
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- ?Qe
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__,13,*,34 ,,,_q - 5,5-
31 11't  38 180
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zs6 I38 236

6268
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35 188 72
11 .9 63.7 24.4
1.8 9.8 3.8

64
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32.2
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72 233 66 371
19.4 62.8 17.8
3.8 12-1 3-4 19,3

241
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1918

Peak HourAnalysis From 12:30 PM to 02:15 PM - Peak'l of 1
Peak Hour for Entire Intersection Begins at 01:30 PM

01:30PM I  61 I  78 1 6
01:45 PM 14 70 I 93 I 2
02:00 PM I 59 15 83 6

.661 .889 .650 .874

30844
30 14 ,16
26840

103 37 156

10473
7644
8645
2798

221
269
241

39
55
41

7257
13348
10238
9396
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_Q?.1_5 P!LL__ __5 _ _5e _ f1,),, ?, -
Totral Volume 37 249 39 325 I 16 27 254 20 301

I 84.4 6.6
39 12' l  29 189 s71

20.6 6,4 15.3



City of Fontana
N/S:AlderAvenue
EAIV: RandallAvenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1 178

Corona, CA 92878
(9s1) 268-6268

Peak Hour Analysis From 12:30 PM to 02:15 PM - Peak 1 of 1

File Name
Site Code
Start Date
Page No

: FONALRASUN
: 10136035
:612012O10
:2

914730
630844
2301446

,€.-26_ I  {0_
23 100 37 160

14.4 82.5 23.1
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City of Fontana
N/S: Locust Avenue
EM/: RandallAvenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1178

Corona, CA92878
(e51) 268-6268

13 123

File Name : FONLOMSUN
Site Code : 10136063
Start Date :612O12010
Page No :1

22 109

01:00 PM
01:15 PM
01:30 PM

Total

02:00 PM
02:15 PM

Grand Total
Apprch %

Totral %

12 107

2362
3335

25 238 37
8.3 79.3 12.3
2.2 21 3.3

150
122
137

83241r ' .
424432
423431

239445
235441
72' ,1 129

630238
11E726
332540

317323
120223
530237

137
143
147

423431
630642
719228

721129
228232
436414

37
35
35

302
293
27 1
19 I

4ol  4 27
41t 4 1S

aoo I  26 f tz
|  11.5 80.2

26.5 | 2.3 16.1

3sl  4 36 4
24t 2 36 2

zzz | 2s 266 22
| 9.1 83.9 6.9

zo.r I 2.6 23.5 1.9

10

4
1

19
8.4
1.7

ul 7 1e 2 2Bl uz
401 12 33 2 17l l  152

317 I 56 199 33 288 | 1132
| 19.4 69.1 11.5 |

28 | 4.9 17.6 2.9 25.4 |

HourAnalysis From 12:30 PM to 02:15 PM - Peak 'l of 1
Peak Hour for Entirc Intercection Begins at 01:30 PM

01:30PMl 3 32 5 401 5
01:45PMl 2 27 5 3,r l  3
02:00PMl 2 38 2 4Ol 1

41 | 4
Total Volume
% Aoo. Total

T
Locust Avenue

Sndhhnrrnr'l
Randall Avenue

Weclhnrrnr{
Loq.tstAwnue

Nnrlhhnrrnr{
Randall Avenue

Fasltrorrnd
Starl Time Left l  ThrulRisht lAop.ra Lefi | Thru | RiSht I ADo.rod Lefi i Thru | Rioht I eop.roa Left | Thru | Riohl lem.rotrr ht. Total

12:30 PM 335745
arz4tA

316221
arAtto

543250
4tna?A

525535
1013629

151

Total 8 62 11 81 640450 1071586 15 38 11 64 28'l

29 105 14 1'18



Ci$ of Fontana
N/S: Locust Avenue
EAN: RandallAvenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

Peak Hour Analysis From 12:30 PM to 02:15 PM - Peak 1 of 1
Peak I

+0 mins.
+15 mins.
+30 mins.

Total Volume 10
T

File Name : FONLORASUN
Site Code : 10136063
Start Date :612012O10
Page No :2

32
27
36

.-_33
128

82.6

12:30 PM

5 ,#l
528
239

O1:30 PM

5
3
4
4

237
335
435

30
29
27
i9-_

105
a.oz_
.875

2ff i
336
445
441

13 172
7.6

Out In Total
I  160 |  1551 I  3151- lJ

__l_
I 171 128t 101
Right Thru Left
+rI . )

Peak Hour Data

t
North

t
I  I  r '
Left Thru Rioht

f  rs l tzr l  -s l
rl,. _--_l-

t iS i Li4i,l f aml
Out In Total



City of Fontana
N/S: AlderAvenue
EM/: San Bernardino Avenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(e51) 268€268

26 233

File Name : FONALSBSUN
Site Code : 10136066
Start Date :612012010
Page No :1

957
3 5,t
948

01:00 PM
0'l:15 PM
01:30 PM

02:00 PM
02:15 PM

Grand Total
Apprch %

Total %

26 212

755
443
245

14
11
16
14

12 36
831
637
746

80
6S
73

84t 8 38 5 51
63 | 19 76 13 108

609 | 81 3O{ 58 503
116.1 72.4 1r.5

27.4 | 3_6 16.4 2.6 22.6

33 150

257
zil
250

65
61
52

I
6
7
7

57
82
80
80

6438
5 6,f 13
66311

7i | 2s4
65 | 322

501 
| 

2224
I

22.5 |

13 57 18
12659
63 459 89

10.3 75.1 14.6
2.8 20.6 1

250
256
2%

936752
11 3't 7 49
t6 11 14 71

6631180
963880

f3 57 t8 88

37245
46255
38551

13 43
14 41
936

11 31
47 151

ss | 16 41 't4
861 7 52 6

611 | 100 328 73
I zo 6s.s 14.6

27-5 | 4.5 14.7 3.3

16 56 12
14 35 14
82 420 107

'f 3.5 69 't7.6
3.7 18.9 4.8

AnalysiE to 02:15 PM - Peak 'l of 1
Peak Hour for Entire lntenection Begins at 01:30 PM

01:30PMl I  48 {6 731 6
01:45PMl 5 53 14 72 1 7
02:00 PM I 16 56 '12 84 I I

14 63
Total Volume
0/6 Abo. Total

' t122

AlderAvenue
Soulhlrorrnd

San Bemardino Avenue
Weslhound

AlderAvenue
Norlhhorrnrl

San Bemardino Avenue
Fasllrorrnd

Stad Time Lefi I Thru | Riqht I Aoo. rotd Let I Thru | Riqht I Ap.roirl Left | Thru | Riqht I Ao.robl Left | Thru | Rioht I r-.ra"r lnl Tdel

12:30 PM 14 64 18 96
t t t?n7a

I 62 't9 90
1'?TA4A

658973
6461365

12 13 12 67
18 41 ',t2 71

326

Total 26 117 26 169 21 100 25 146 12 1i l  22 138 30 24 138u 591



City of Fontana
N/S: AlderAvenue
EAIV: San Bernardino Avenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1 178

Corona, CA 92878
(e51) 268-6268

Peak Hour Analysis From 12:30 PM to 02:15 PM - Peak 1 of 1
Peak Hour at:

File Name : FONALSBSUN
Site Code : 10136066
Start Date :612012010
Page No '.2

+0 mins.
+15 mins.
+30 mins.
1.45 !!i!,s_,

Total Volume
%^?]pJo-!

PHF

14 64 18 96
1253873
9571480

___ 3 ___94 11 6q
38 228 51 317
12 71.9

40 197 22 259
4, 76.1 8.5. .-

.526 .&f8

372
462
385
76 13

30 PM

6
7
I

19

01:30 PM

6
I

13
__12 -40

63 1
63
57 1
65

Out.  _ ln_,-Tqtal
| 3131 I 2921 | 6051- - :  

l  - - - -
l l

f-5ol-,lad :d
Riphl Thru Left

I  ' , )

Peak Hour Data

T
Nortl

I 
F;at i6il a;eins ;ibi:ao e}

l llol€lvofume I

f^
INX
tq3
t9l

I
-.]ro1=

toL
t9l

l l -
lo19
lo lD
l@l-

-t r  I  t t
Len Thru Rioht

t lol 2aal -+61
t  _.  t -

l 106l l .aC l obl
Out In Total

,3otil -- - -*-- l
12 13 12 67t
18 41 12 711
13 43 I  651
14 4't ..._,, 6 q]-]
57 168 39 264l

I--6- €3.6 14_.8 _l
7e2 .977_ .813 .g!lp,l



City of Fontana
N/S: LocustAvenue
EAff: San Bernardino Avenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268€268

13 113

File Name : FONLOSBSUN
Site Code : 10136159
Start Date :612012010
Page No :1

1
2
,|
2

I
3
2
7

01:00 PM
01:15 PM
01:30 PM

Total

02:00 PM
02:15 PM

Grand Total
Apprch %

Total %

17 122

37
37
29
31

164
135
168

627235
1034448
536415

6233
.l 31 2
2252

I
24
42

38
19
39

73434/ ' -
420226
3381152

121 3 33 3 3el rse
38 | 15 68 11 9,f I 223

305 57 308 43 408 14Ji0
| 14 75.5 10.5 |

21.21 1 21.4 3 28.3 1

s u o ssl r .a s
s27 1242l  1u' l

37 253 55 345 | 19 326 37
10.7 73.3 15.9 I 5 85.3 9.7
2.6 17.6 3.8 24 | 1.3 22.8 2.6

26 127

571 5 37 0
rsl  4 29 5

382 I 37 251 17
| 't2.1 82.3 5.6

26.5 | 2.6 17.4 1.2

Loqrst Avenue
Sarilhhound

San Bemardino Avenue
Wocthd|nd

Locust Avenue
Nnd'hhnmd

San Bemaldino Avenue
Fqqlhnrmd

Siart Time Lef i lThrulRioht lno.ron Left I Thru | Rhht lm.roor Left lThrulRhht leo.rou Left | Thru | nisht I ADo.rotrlInt. Total
12:30 PM 8311352

429437
251558
341549

1242357
330' t3/ ,

10 42 11 63
33n?tA

230

Total 12 60 17 89 1075 1092 1572491 13 80 ',14 107 394

Lodst Avenue
Snrlhharmd

San Bemadlno Avenue
l/llacfho md

Locust Avenue
Nnrl*rhnr rnr{

San B€mardino Avenue
Eastborrnd

Start Tim€ Left | Thru | Rbtrt I n- t"u Left lThrulRioht lmro Left | Tlrnr I Riotrt I l-raa Left | Thru | Rioht lr-.ra.r lnt. Tolel

168
163
193

536445
530540
333339

225229
129131
53704,;2

42
55
57

2
7
5
1

Total Vdume
Total

139 33
74.7 17.7

11 177 15 203



City of Fontana
N/S: LocustAvenue
EAN: San Bernardino Avenue
Weather. Sunny

Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(e51) 268-6268

11 177 15 203

File Name
Site Code
Start Date
Page No

: FONLOSBSUN
: 10136159
:6120120fi
.2

+0 mins.
+15 mins.
+30 mins.

01:30 PM

3
3
5

52
37
55

BsgLnc

11
4
6

38
30
4
27

01:30 PM

1
2
4

2
7
5
1

39
46
48

45
40
39

36
30
33

57
34
37

42
55
57

3
1
3
2

12:3O PM

12 12
330
628

.__.4 ,* 31
25 131

15.2 79.4

01:30 PM

5
5
3

4
5
3

't1
Total Volume 't4 139

5.

f l'lB 5
la

I t--.'
o19@to
LNI-

tr r  f |
Lefl Thru Rioht

121 1?01 81'-t l
I

Lirol Li4oi La-1d
Out ln Total

Peak Hour Analysis From 12.30 PM to O2:15 PM - Peak 1 of 1

28 167 23 218



City of Fontana
N/S: Linden Avenue
EA|f: San Bernardino Avenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(e51) 268€268

13 99 25

File Name : FONLTSBSUN
Site Code : 10136066
Start Date :612012010
Page No : 1

7 105 't7

01:fi) PM
01:15 PM
01:30 PM

Total

02:00 PM
02:15 PM

Grand Total
Apprch %

Tolal %

14 94 12

4 zo o 241 s 2s s ezl e 19 o s4l z 2s ,{ 3sl rso
1 25 3 291 6 41 3 501 , f  27 S aol  e 59 7 7sl  rso

31 180 20 231 | 32 280 41 SSS I 30 182 il zoo I 22 261 36 grS | 116e
13.4 Tt.s 8.7 I 9.1 79.3 11.6 | 11.3 68.4 2o.s I o.s E1.E 11.3 |
2-7 15.4 1.7 19.8 | 2.7 24 3.5 30.2 | 2.6 15.6 4.6 ZZ.gl 1.9 ?23 3.1 ZZ.SI

136
127
1/t6

o22628
129 1U
632112

322833
128736
125635

533341
521430
4%442

23023/,
120327
421227

4
3
4
7

632
022
229

1,06
140
130

42
25
35

635
433
6 3.1

425
524
919
427

442
950
537

01:30PMl a 21 Z Zt l  t  U
01:45PMl 4 23 s gzl  + gl
02:00PMl 4 20 O Z+l  S 29

Total Volume

Unden Avenue
Sorrthhorrnrl

San Bemardino Avenue
Weslbound

Unden Awnue
Nnrlhhnr rnr{

San Bemardino Avenue
Fnclharnd

Start Time Lefi I Thru I Rhlrt I r-.roor Left lThrulRhht l rm.rou Lefl | Thru | Riottt I eoo.rotr Left lThrulRisht lA-.rot*lnt. Total
12:30 PM 618428

B??,r?o
345755
24f)6!8

3191133
' l ' f87?A

336443
lataa7

159
141

1241558 5 1031385 4371859 468880 300

17 141 21 179 17 142 18 177



Counts Unlimited lnc.
PO Box 1 178

Corona, C492878
(e51) 268€268City of Fontana

N/S: Linden Avenue
EAff: San Bernardino Avenue
Weather: Sunny

+0 mins.
+15 mins.
+30 mins.

Total Volume

Fib Name
Site Code
Start Date
Page No

: FONLISBSUN
: 10136066
:612U2410
:2

01:0O PM

2
4
4

, -1_
14

11 .7

32
22
29

01:3O PM

o

0
2
I

442
950
537
350

01:30 PM

434
437
329
641

30234
20327
21227

42
25
35
75

4
3
4
7

12

.528 .857 .821 .958 .472 .602 -643 .590

Out In Total
T1351 t-TiZ] t-Zrd

l--- ' - -
l  ro ld B
Ri?ht thru tio
ele

Peak Hour Data
t-:

Et6
Fl0
-L l

fil

t l
L]

t6l
=lNl

t l

[Flo r
- - i  I  o. ' - ,

l l -
FI
tNt -l : tE-- r
l l *
l6 l=
I  lo-
l t i tJ
I]

T
North

t

' r lP
Lefl Thru Riohl

221 951 21
T,-- _-_:-[

I
tjZ4 L-rrol tioel

Out ln Total

r l
l- )t

l@l
"- t

@l

I ' l r
lo9
tqo
|ql-

Peak Hour Analysis From 12:30 PM to 02:15 PM - Peak 1 of 1

01: '15 PM

128736
425635
524433
919634



City of Fontana
N/S:AlderAvenue
EA/f: Marygold Avenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(e51) 268€268

16 241

File Name : FONALMGSUN
Site Code : 10136139
Start Date :612012010
Page No : 1

01:00 PM
01:15 PM
01:30 PM

450357
765476
361266

121
213
317

558
457
347

16
10
14
13

4
1
0
8

18 81
10 71
19 69
17 ts7

14 210

1221235
1317535
1212327

I  71 e eal  r+ 16 8
3 68 7 78t 17 15 3

49 483 g 566 | 1ol 127 94
8.7 85.3 6 |  38.5 48.6 13
3.1 30.6 2.2 35.8 | 6.4 I 2.2

1212327
1217433
1416838

361266
265269
871988

11 3 ',t7
13526
19627

80

27
24

179

11.3

130

38
35

262

16.6

766

223
196

1580

197
195
179

179
195
?,23

02:00 PM 7 50 13
02:15 PM I 3 46 10

Grand Total I 38 418 117
Apprcfr % | 6.6 72.9 20.4

Total% | 2.4 26.5 7.4

7ol 2 1s 6
591176

573 I 18 130 31
| 10.1 72.6 17.3

36.3 |  1.1 8.2 2

Peak HourAnalysis From 12:30 PM to 02:15 PM - Peak 1 of 1
Peak Hour for Entire Intersedion Begins at 01:30 PM

01:30PM | 3 47 l9 69 | 0
01:45PM | 2 48 17 67 | 8
O2:f l)PMl 7 50 13 70 I 2

1
Total Volume

AlderAvenue
Smilhhnrnd

Marygold Avenue
Wcclhound

AlderAvenue
Nnrltrhr'umd

Marygold Avenue
Facfhnrrnd

StartTime Lefi | Thru | Rioht lrm.ru Left lThrulRhht lm.rou Lefr | Thru | Riotrt I r-.rmr L€fi | Thru | Rioht I rm.rotrt lnt. Total
12:30 PM 6521977

8 60 l',t 79
216220
o2a?24

't1 51
't1 52

466
366

1319537
810422

200
195

Total 14 12 30 156 2 5 48 22 103 7 132 2',t 29 I 59 395



t
Counts Unlimited Inc.

PO Box 1 178
Corona, CA 92878

(e51) 268€268City of Fontana
N/S: AlderAvenue
EM/: Marygold Avenue
Weather: Sunny

File Name
Site Code
Start Date
Page No

: FONALMGSUN
: 10136139
:612012O10
:2

Riplti rlru Lefr
ele

+l l r t

Out In Totd

Peak HourAnalysis From 12:3O PM to O2!15 PM - Peak 1 of 1

+0 mins.
+15 mins.
+30 mins.
+45 mins.

'12:30 PM

6521977
8601179
5581881
tL 67 lO 7'l

0l:g) PM

014317
813526
219427
11742t

0l:30 PM

361266
265269
871988
1An71A

01:15 PM

1317535
1212327
1217433
tr 'tA n ?n

Total Volume 23 227 58
7.5 73.7 18.8

308 11 63 20 94
11.7 87 21.3

30116 265 20
Bq EA AA

51 62 20 133
?e? , l rAA t t

PHF .7't9 .t 46 .763 .951 .u4 .825 .833 .870 500 933 556 855 .911 .512 .625 .875



Counts Unlimited Inc.
PO Box 1 178

Corona, C492878
(951) 268-6268City of Fontana

N/S: Locust Avenue
EAA/: Marygold Avenue
Weather: Sunny

12:30 PM
12:45PM

-T[rvu

File Name
Site Code
Start Date
Page No

: FONLOMGSUN
: 10136016
:61201201O
'.1

!_-t"r ]
' t2326

15
I

2
439

_E _94
973

,?7
61

01:00 PM { 0 32 4
01:15 PM I  3 19 0
01:30 PM I 4 39 5
011q PM L_ ? 2l 7

Total l  I  117 16

111 2
0100
171

,,?_ _e 1
4374

1
3

11
11 .1
1.3

34 o +zl
30 0 341
29 o 351
31 o 371

iii o r+sl

02:00 PM
02:15 PM

Grand Total
Apprch %

Total %

218

116
85

111
1q
419

117
113
867

241
lel
le l
22 1
s4T

4
4
2
?

12

2
3

24
14.5
2.8

7

6
6
4
-6

22

7
3

39
23.6
4.5

29135
31439

256 6 3M
a-2 2
29.5 0.7 35.1

I
4
6
6.-

24

5
4

42
13.8
4.8

14
't0
I

1?
45

18
14
99

1't.4

15
8

78
78.8

9

233944
527840

19 238 42 299
6"4 79.6 14
2.2 27.5 4.8 34.5

z

3
10

10.1
1.2

14
I

13
11
50

11
14

102
61.8
11.8

201
201

165

19

r@11'e!!
174
103

Peak Hour Analysis From 12:30 PM to 02:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:30 PM

01:30pM 4 39 S ,t8 l  1 7 1
01:45PM] 2 27 z s0 l  z I  1
02:00PM 2 33 I  441 2 15 1

_qe1qp_M_f __E_ _ 27 e +ol ,3_ __ _8 _ 3_
Totalvolume 13 126 29 168 I I 39 6
% AoD. Totar 7.7 75 17.3 J tS.l  73.6 11.3' ' pHF - ,oso .eoa .806 ,szo, .60z .050 .500

91 6 29 o 3s
121 6 31 0 37
rr l  s 29 1 35
' t4)  4 ?1 _,4,  t9-
53 | 21 120 5 146

| 't4.4 82.2 3.4
.zso i .ezs .968 .slg .936

413
614
711
314

20 52
-24,7 u.2
.7't4 .929

111
107
117

__1 13
448



City of Fontana
N/S: Locust Avenue
EM/: Marygold Avenue
Weather: Sunny

Counts Unlimited Inc.
PO Box 1 178

Corona, CA92878
(e51) 268-6268

Peak Hour Analysis From 12:30 PM to 02:15 PM - Peak 1 of 1

File Name
Site Code
Start Date
Page No

: FONLOMGSUN
: 10136016
:61201201O
:2

126
315
424

12:3O PM

512148
430034
834042

l2:30 PM

5
2
6

Out In _Tqtal_
1461 1081 I 3141-___T__

l1
t zetr26l-:d
Riflht Tnru L€n
ele

Peak Hour Data

t
Norlh

[Peak 
Hou aedinE af oi:so FJ

I Tolel volume _ .l

++r lP
Len Thru Rioht

f21i tiot--3__I--T
----_t---

l reE t -rroj L zcd
Out ln Total

39 5 'lE
27736
33944
27840

+0 mins.
+15 mins.
+30 mins.

, _3___ 8
Volume
o. Total



APPENDIX B

OPERATIONAL ANALYSIS



Version 2.0.9

Alder Avenue @ Merrill Avenue

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

Existing Traffic with Existing Lane Geometrics

Albert Wilson & Associate

o2-a6-2014

PM Peak Hour

Movement Times

Movement 1: 10 secs

Movement 2: 20 secs

Movement 3: l0 secs

Movement 4: 20 secs

Movement 5: 0 secs

Movement6: 0 secs

ZD

244 : 56

0.96 I 0.96

i

I snro

I

# of Lanes (#, S, P)

Unadjusted Volume

Peak Hour Factor (PHF)

Gro\r^h Factor (o/o)

Prolect Trip Volume (vph)

Sat. Flow Override (vph)

Min. Time or Ped. Time

Permissive Veh/Cycle

D

59

0.85

Shrd

20

Parameter Values (using default set'SANBAG

Duration of Peak Period (min)

Lost Time (sec)

Min. Time (Left Turns, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow (1 Left lane, vphg)

Sat Flow (2 Left lanes, vphg)

Sat Flow (1 Thru lane. vphg)

Sat Flow {1 Right lane, vphg)

Vehicle Length (feet)

Other Default

170o

32W

1 800

15

10

20

1800

3500

1 900

1800

20

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or V/C

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sec/veh)

Level of Service (LOS)

Average 'Q' (veh/ln)

Design'Q'- fUln

Do Vehicles Clear?

60

1700

0.26

I

10

10

26

c
1

40
YES

zt5

3600

o.24

18

n
16

B
1

40

YES

43

Shrd 1700

0.10

I

10

10

24

1

40

YES

254

3600

0.30

18

20

20

17

B

2

60

YES

OY

Shrd

41

1700

0.18

8

10

10

25

c+
I

10

YES

297
3600
0.30
18

20
20

17
B

2
60

YES

22
Shrd 1 700

0.1 5

8

10

10

24

c+

1

40

IED

254

3600

o.n
18

20

17

B

OU

YES

58

Shrd

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Intersection Capacity Utilization - ICU = 0.27

Required Cycle Length is 60 sec

Min./Ped. Times Satistied

Filename: AlderMerrill.dat, Scenario 1 Alder Avenue @ Merrill Avenue, pM peak Hour



Version 2.0.9

Alder Avenue @ Merrill Avenue

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

Project Phase | 2015 Opening Day Conditions w/o Proiecf

Albert Wilson & Associate

07-08-2013

PM Peak Hour

Movement Tlmes

Movement 1: 10 secs
Movement2: 22 secs
Movement 3: 7 secs
Movement 4: 21 secs
Movement 5: 0 secs
Movement 6: 0 secs
# of Lanes (#, S, P)

Unadjusted Volume

Peak Hour Factor (PHF)

Growth Factor (%)

Project Trip Volume (vph)

Sat. Flow Override (vph)

Min. Time or Ped. Time

Permissive Veh/Cycle

T]R

XX

L'T-R

X

XX

12s
19 2't 6 59

0.85 0.85 0.85

55r5

Shrd

10 20 20

1 .00 1.00

125

36 258 19

0.87 0.87 0,87

555

Shrd

10 20 20

1.00 1.00

34 244 58

0.96 0.96 0.96

. Shrd

fu zv zv

1 00 1.00

Duration of Peak Period (min)

Lost Time (sec)

Min. Time (Left Turns, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow (1 Lefi lane, vphg)

Sat Flow (2 Left lanes, vphg)

Sat Flow (1 Thru lane, vphg)

Sat Flow (1 Right lane, vphg)

aE

10

20

1 800

3500

1900

'1800

20

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or V/C

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sec/veh)

Level of Service (LOS)

Average'Q' (veh/ln)

Design 'Q'- fvln

Fln Vahicle< Claar?

63 224 45

1700 3600 Shrd

0.28 0.22

820
t0 22

{0 20

26 15

c,B-

40,40

YFS YFS

23 267 73
17OO 3600 Shrd

0.10 0.28
820

10 22
10 20
24.15

C+B-
12

40 60
YtrS YFS

43 I 311 23

1700 3600 Shrd

0.30 0.29

5 ,  19

721

10 20

3t 16

c-B-

,10 60
YFS YFS

37 267 63

17OO 3600 Shrd

0.26 0.29
(  10

I  1 l

10 20

30 '16

u-b-

40 60

YES YES

Whole lntersection

Weighted Avg Delay (sec) = 17
Level of Service - LOS = B

Critical Movements

Weighted Avg Delay (sec) = 17
Level of Service - LOS = B

Intersection Capacity Utilization - ICU = 0.29

Pred€termined Cycle Length is 60 sec
Min./Ped. Times llay Not Be Satisfied

Filename: AlderMerrill.dat, Scenario 2 Alder Avenue @ Merrill Avenue, PM Peak Hour



Version 2.0.9

Alder Avenue @ Merrill Avenue

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

Project Phase | 2015 Opening Day Conditions w Project

Albert Wilson & Associate

02-07-2AU

PM Peak Hour

Movement Times

Movement '1: 10 secs

Movement 2: 20 secs

Movement3: 10 secs

Movement 4: 20 secs

Movement5: 0 secs

Movement 6: 0 secs

tR
I
;
I
j

xix
;
I
I

# of Lanes (#, S, P)

Unadjusted Volume

Peak Hour Factor (PHF)

Growth Factor (%)

Project Trip Volume (vph)

Sat. Flow Override (vph)

Min. Time or Ped- Time

Permissive Veh/Cycle

1

49

0.82

5

10

175

o.82

5

n

35

0.82

5

Shrd

n

1

19

0.85

5

10

2

216

0.85

5

20

J

w

u.6c

3

Shrd

1 .00 1.00

1

36

0.87

5

14

10

1.00

tx

0.87

5

28

n

1.m

D

0.87

Shrd

n

1

35

0.96

5

10

1.00

2

244

0.96

5

34

20

s
36

0.96

5

Shrd

n

Parameter Values (usino default set

Duration of Peak Period (min)

Lost Time (sec)

Min. Time (Left Tums, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow (1 Left lane, vphg)

Sat Flow (2 Left lanes, vphg)

Sat Flow (1 Thru lane, vphg)

Sat Flow (1 Right lane, vphg)

Vehicle Length (f6et)

Other Default

1 700

3200

1800

15

n

1800

3500

1900

1800

20

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or V/C

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sec/veh)

Level of Service (LOS)

Average 'Q' (veh/ln)

Design 'Q'- fUln

Do Vehicles Clear?

63

1700
0.28

8

10
10

26
c

1
/t0

YES

cru

v.za

18

n

17
E

YES

74

Shrd

n
1700

0.10
6

10

10

c+

1
40

YES

267

3600

0.31

18

20

20

17

B

2

60

YES

73

Shrd

57

1700

0.25

I

10

t0

26

c
1

4

YES

SY

3600

0.34

18

17

B

2

60

YES

24
Shrd

38

1700

0.17

U

10

10

1

40

YES

301
3600
0.34

18

20
20
17

B

2
60

YES

63

Shrd

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Intersection Capacity Utilization - ICU = 0.31

Required Cycle Length is 60 sec

Min./Ped. Times Sauslied

Filename: AlderMenill.dat, Scenario 3 Alder Avenue @ Merrill Avenue, PM Peak Hour



Version 2.0.9

Alder Avenue @ Merrill Avenue

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

Project Phase ll20'17 Opening Day Conditions w/o Proj

Albert Wilson & Associate

02-07-2014

PM Peak Hour

Movement Times

Movement 1: 10 secs

Movement2: 20 secs

Movement3: 10 secs

Movement 4: 20 secs

Movement 5: 0 secs

Movement 6: 0 secs

# of Lanes (#, S, P)

Unadjusted Volume

Peak Hour Factor (PHF)

Growth Factor (0/6)

Prqect Trip Volume (vph)

Sat. Flow Override (vph)

Min. Time or Ped. Time

Permissive Veh/Cycle

I

49

0.82

7

10

1.00

175

0.82

7

n

1.00

D

35
0.82

7
lv

Shrd

20

1

19

0.85

7

10

1.00

2

216

0.85

7

20

1.00

5V

0.85

7

Shrd

20

1

36

0.87

7

14

10

1.00

258

o.a7
7
28

n

D

19

o.87

7

Shrd

20

1

u
u_w

7

10

2
24
0.96

7
34

20

D

56

0.96

7

Shrd

20

Parameter values (usino default set 'SANBAG

Duration of Peak Period (min)

Lost Time (sec)

Min. Time (Left Turns, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow (1 Left lane, vphg)

Sat Flow (2 Left lanes, vphg)

Sat Flow (1 Thru lane, vphg)

Sat Flow (1 Right lane, vphg)

Vehicle Length (feet)

Other Default

1700

32co

1800

15

10

ZU

1800

3500

1900

1800

20

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or V/C

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sectueh)

Level of Service (LOS)

Average 'Q' (veh/ln)

Design 'Q'- fUln

Do Vehicles Clear?

64

1700

0.28

E

10

10

27

c
1
40

YES

228

3600
0.28
18

20
20
17

B

W

YES

IC

Shrd

zc

17co

0.1 1

I

10

10

24

C+

1

40

YtrS

272
3600
0.32

18
20

20
17

B
2
60

YFS

74

Shrd

58

1700

0.26

8

10

10

26

c
1

40

YFS

345

COUU

0.34

18

n
n
1a

B

60
YtrS

23
Shrd

$

1 700

0.17

8

10

10

ZJ

c+

1

40

YES

306
3600

0.34

18
20
20

17

B
2
60

YES

oz

Shrd

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Weighted Avg Detay (sec) = 18
Level of SeMce - LOS = B

Intersection Capacity Utilization - ICU = 0.31

Required Cycle Length is 60 sec

Mln./Ped. Times Satisfied

Filename: AlderMenill.dat, Scenario 4 Alder Avenue @ Menill Avenue, pM peak Hour



Version 2.0.9

Alder Avenue @ Merrill Avenue

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

Project Phase ll2017 Opening Day Conditions w proj Tr

Albert Wilson & Associate

Parameter

04-09-2014

PM Peak Hour

Movement Times

Movement 1: 10 secs

Movement 2: 20 secs

Movement 3: 1 0 secs

Movement 4i 2'l secs

Movemert 5: 0 secs

Movement 6: 0 secs

L

X]

l
j

I

L i"T* R
l

I

j

xr i
xlx

t ;
, i

l
t i

# of Lanes (#, S, P)

Unadjusted Volume

Peak Hour Factor (PHF)

Growth Factor (o/o)

Project Trip Volume (vph)

Sat. Flovr Override (vph)

Min. Time or Ped. Time

Permissive Veh/Cycle

1

49

0.82

7

10

175

o.e2
7

20

D

35

o.82

7

50

Shrd

n

1

19

0.85

7

10

2

216

0.85

T

20

J

cv

0.85

7

Shrd

1

36

0.87

18

10

zx

0.87

7

JO

20

1.00

D

'19

0.87

7

Shrd

20

t  
i2 i  s

342{4'56

o.s6 i o.s6 ] oe6
7'77

14I
' r Shrd

10]ro,zo

i r
I .00 I 1.00

default

Duration of Peak Period (min)

Lost Time (sec)

Min. Time (Left Tums, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow ('l Left lane, vphg)

Sat Flow (2 Left lanes, vphg)

Sat Flow (1 Thru lane, vphg)

Sat Flow (1 Right lane, vphg)

Vehicle Length (feet)

Other lHault

1 700

3200

1800

15

a

10

1800

Jil

1900

1800

20

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or V/C

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sec/veh)

Level of Service (LOS)

Average 'Q' (veh/ln)

Design 'Q - ft/ln

Do Vehicles Clear?

54

1700

0.29

8

10

10

27

c
1

40

YES

226

3600

o.n
18

17

B

60

YES

6Z

snro

24

1700

0.11

10

10

24

1

40

YES

272

3600

0.33

18

20

20

18

B

2

60

YES

74
Shrd

62

1700

0.28

8

10

10

27

c
1

40

YES

JCJ

3600

0.34

19

17

B

60

TE5

25

Shrd

s

1700

0.17

8

10

10

z3

1

40

YES

315

3600

0.34

19

21

20

17

B

2

50

YES

oz

Shrd

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Weighted Avg Delay (sec) = 19
Level of Service _ LOS = B

Intersection Capacity Utilization - ICU = 0.32

Required Cycle Length is 61 sec

Min./Ped. Times Satisfied

Filename: AlderMerrill.dat, Scenario 5 Alder Avenue @ Merrill Avenue, pM peak Hour



Version 2.0.9

Alder Avenue @ Merrill Avenue

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

General Plan Buildout Conditions w/o Proj Tr

Albert Wilson & Associate

02-10-2014

PM Peak Hour

Movement Times

Movement 1: 10 secs

Movement 2: 20 secs

Movement 3: 1 0 secs

Movement 4: 20 secs

Movement 5: 0 secs

Movement 6: 0 secs

# of Lanes (#, S, P)

Unadjusted Volume

Peak Hour Factor (PHF)

Growth Factor (o/o)

Project Trip Volume (vph)

Sat. Flow Override (vph)

Min. Time or Ped. Time

Permissive Veh/Cycle

0.9s I 0.95
^R

0.95

Shrd

n

1.00 i 1 .00

D

to

0.95

Shrd

20

J

24

0.95

Shrd

20

D

72

0.95

Shrd

20

default

Duration of Peak Period (min)

Lost Time (sec)

Min. Time (Left Turns, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow (1 Left lane, vphg)

Sat Flor (2 Left lanes, vphg)

Sat Flow (1 Thru lane, vphg)

Sat Flow (1 Right lane, vphg)

Vehicle Length (feet)

Other Default

3400

1900

15

10

18@

3500

1900

1800

20

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or V/C

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sec/veh)

Level of Service (LOS)

Average 'Q' (veMn)

Design 'Q'- fUln

Dn \/ehinlm Clear?

66

1800
0.28

8
10

10

26
c
1
/t{l

YES

z&

3800

0.25
18

20
4A

B

60

YES

47

Shrd

tc

1800

0.10

8

10

10

24

1

40

YES

292

3800

0.33

18

20

20

17

B

2

60

YES

80

Shrd

/18

1800

0.20

8

10

10

25

c
1
/t0

YES

348

ru

18

20
)n

17

B

60

YES

l3

Shrd

46

18m

0.19

d

10

10

23

C+

1

40

YES

329

3800
0.36

18
20

20
17

B
2

60
YES

/6

Shrd

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Weighted Avg Delay (sec) = 16
Level of Service - LOS = B

Intersection Capacity Utilization - ICU = 0.3j

Predetermined Cycle Length is 60 sec
Min./Ped. Times Satisfied

Analysis Based on User Selected Splits

Filename: AlderMenill.dat, Scenario 6 Alder Avenue @ Merrill Avenue, PM Peak Hour



Version 2.0.9

Alder Avenue @ Merrill Avenue

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

General Plan Buildout Conditions w Proj Tr

Albert Wilson & Associate

a4-a9-2014

PM Peak Hour

Movement Times

Movement l: 10 secs

Movement 2: 20 secs

Movement3: 10 secs

Movement 4: 20 secs

Movement 5: 0 secs

Movement 6: 0 secs

# of Lanes (#, S, P)

Unadjusted Volume

Peak Hour Factor (PHF)

Growth Factor (oA)

Prolect Trip Volume (vph)

Sat. Flow Ovenide (vph)

Min. Time or Ped. Time

Permissive VehlCycle

1 2 is
46 331 i 24

i
0.95 0.95 i 0.95

:
I
I

JO

iqhrd

2020

I

/o

0.95

Shrd

20

2

313

0.95

43

2A

D

72

0.95

Shrd

n

Parameter values (usino default set'SANBA

Duration of Peak Period (min)

Lost Time (sec)

Min. Time (Left Tums, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow (1 Left lane, vphg)

Sat Flow (2 Left lanes, vphg)

Sat Flow (1 Thru lane, vphg)

Sat Flow (1 Right lane, vphg)

Vehicle Length (feet)

Other Default

3400

1900

15

10

n

1800

3500

1900

1800

20

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or ViC

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sec/veh)

Level of Service (LOS)

Average 'Q' (veh/ln)

Design'Q'- fVln

Do Vehicl6 Cleer?

66

1800

0.28

8

10

10

26

c
1

40
YES

3800

0.28
18
20

20
17

B

60
YES

e2

Shrd

25

1800

0.10

o

10

10

C+

1

40

YES

292
3800

0.33
18
20

20
17

B

2
60

YES

80

Shrd

66

1800

0.28

8

10

10

26

c
1

40

YES

384

3800

0.36

18

20

20

17

B

2

60

YES

z3

Shrd

46

1 800

0.19

8

10

10

ZJ

1

40

YES

372

3800

0.39

18

20

2A

18

B

3

100

YES

76

Shrd

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Weighted Avg Detay (sec) = 19
Level of Service _ LOS = B

Intersection Capacity Utilization - ICU = 0.33

Required Cycle Length is 60 sec

Min./Ped. Times Satisfled

Filename: AlderMerrill,dat, Scenario 7 Alder Avenue @ Merrill Avenue, pM peak Hour



HCS+: Unsignal ized

Chidi  Onumonu
Albert  Wi lson & Associates
10987 Deer Canyon Drive
Rancho Cucamonqa
Ca. 9I731
Phone: 909-483-4816
E-Mai l :  onumonucGaol.com

Intersect ions Release 5.2

Fax: 909-98 g-ISi  6

Palmetto Ave
Bernardino

Condit ion

Analyst :
Agency/Co.:
Date Performed:
Analysis Time Per iod: pM peak Hour

ALL-WAY STOP CONTROL (AI[SC) ANALYS]S

Chidi Onumonu
Al-bert V01l-son & Associates
01 /r0 /201,3

fntersect ion:
Jur isdict ion:
Uni ts:  U. S. Customarv
Analysis Year:

Randal l  Ave G
County of San

2010- Exist ing

Randal-l Avenue
Pal-metto Ave

Proi  cr- t  Tn. Tnf orqanf i  nn S PrU
East, /West Street:
I r lnr l -  h /Qnrr l -h Q+ 

-^^- 
.r rv!  uf  r /  vvuurr  u u!gg L .

worksheet 2 -  volume Adjustments and Si te character j_st ics

Eastbound
LTR

Westbound
LTR

Northbound I  Southbound
L T R IL T R

I
VoJume
? Thrus

34 155
Lane

zo 10 L4"1 15
50

30 201, 23 |  26 157 36
Left

Conf igurat ion
PHF
Flow Rate
% Heavy Veh
No. Lanes
Opposing-Lanes
Conf l ic t ing-1anes
Geometry group

Fl-ow Rates:
Total  in Lane
Left-Turn

50

Eastbound Westbound Northbound Southbound
L1

LT

L2

TR

L1

LT

L2

TR
0 .92
96
0

L1

LT
no?
248
0

R
0. 93
24
0

L2 L1 L2

777
0

B9
0

2
2
a
Z

5

2
2

5

Z

1
a
L

5
Durat j -on,  T 0.25 hrs.

Worksheet 3 -  Saturat ion Headway Adjustment Worksheet

Eastbound Westbound Northbound

0.BB 0.BB A.92
125
0

L1

L25
38

L2

1,1,1
0
29
0.0
v.z
0.0

5

L1

B9
10
0
n1

0.0
0.0

LTR
0.96
227
0

1
2
2
4b

Southbound
L2

96
0
76
0.0
v.z
0.0

5

0.5

L1

248
32
0
0.1
0.0
0.0

L2

24
0
z4
0.0
1.0
0.0

5

0.s

L1

227
2"7
37
0.1
0.2
0.0

L2

Right-Turn 0
Prop. Left-Turns 0.3
Prop. Right-Turns 0.0
Prop- Heavy Vehic le0.0
Geometry Group 5
Adjustments Exhibi t  17-33:

hl ,T-adj  0.

4b

A'



hRT-adj
hHV-adj

hadj,  computed

Flow rate
hd, init ial val-ue
x, in i t ia l
hd,  f inal  value
x, f inal value
Move-up t ime, m
Service Time

-0.7
L.7

0.2 -0.2

Eastbound
L1 L2

L25 1,L7
3.20 3.20
0.1_r-  0.10
6.49 6. t6
0.23 0.20

2.3
4.2 3.9

Eastbound
L1 L2

L25 Lt7
4.2 3.9
0.23 0.20
6.49 6.16
375 367
1L.06 10.39
BB

L0.74
B

n-

11
L. I

0.L -0.1

Westbound
Ll  L2

89 96
3.20 3.20
0.08 0.09
6.49 6.31_
0.16 0.L7

2.3
4.2 4.0

Westbound
L1 L2

B9
4.2
0. t_6
6.49
339
1-0 .42
B

-0.7
r .7

0.1 -0.7 -0.1

and Service Time

Northbound
L1 L2

248 24
3.20 3.20
0.22 0.02
6.L' t  5.40
0.43 0.04

2.3
3. 9 3.1

Southbound
L]- L2

227
3.24 3.20
0.20
6.09
0.38

2.3
3.8

-0.  6
1' l

Worksheet 4 - Departure Headway

Worksheet 5 -  Capacity and Level of  Servj-ce

Flow Rate
Service Time
Uti l izat ion,  x
Dep. headway, hd
Capacity
Delay
LOS
Approach:

Delay
LOS

Intersect ion Delay t .1- .14

96 248
Ao.?q

0.17 0.43
6.31 6.17
346 498
1,0.28 1_3.36
BB

Northbound
Ll  L2

Southbound
L1 L2

227
3.8
0.38
6.09
4' t7
12.54
IJ

12.54
B

24
3.1
0.04
5.40
214
8.30

f]'

L2.9L
B

r_0.35
B

Intersect ion LOS B



HCS+: Unsignal ized

Chidi Onumonu
Albert  Wi lson & Associates
70987 Deer Canyon Drive
Rancho Cucamonga
Ca 01??"

Phone: 90 9-483- Bi  6
E-Mai l - :  onumonucGaol.com

fntersect ions Release 5.2

Fax: 909-98 9-151 6

& Associates

Pa]metto Ave
Bernardino

ALL-WAY STOP CONTROL (AV{SC) ANALYSIS

Analyst :
Aqency/Co. :
Date Performed:

Chidi Onumonu
Albert !0i1son
6/29/201,0

Analysi-s Tj_me period: pM peak Hour
fntersect ion: Randal l  Ave G

Randal l  Avenue
Palmetto Ave

Jur j -sdict ion:  Countv of  San
Units:  U. S. Customarv
Analysis Year:  2015 Opening year w/o prof
Project  fD: Intersect ion # B
East/West Street:
North/South Streec:

worksheet 2 -  Volume Adjustments and si te character i_st ics

Eastbound
TM
!Tr(

Westbound
Tf i! r i {

Northbound
LTR

Southbound
LTR

Vofume
? Thrus

36 163
Lane

zt 11 r54 16
50

32 27I 24 21 165 38Left

Conf igurat ion
PHF
Fl-ow Rate
% Heavy Veh
No. Lanes
Opposing-Lanes
Conf l - ic t ing- lanes
Geometry group
Durat ion,  T 0.25

Fl-ow Rates:
Total  in Lane
Left-Turn

50

Eastbound Westbound Northbound
L1

LT

I32
0

L2

r r t

L1

LT
0 .92
94
0

L2

TR
0 .92
100
0

L1

LT
0. 93
aov

0

JJZ

R
n q?

25
0

O. BB O. BB

Southbound
T1
!I  LJZ

LTR
0.96
238
0

1
2
2
4b

I23
0

a

Z

5

a
L

2
a

1
a

5

hrs.

worksheet 3 -  saturat ion Headway Adjustment worksheet

Eastbound Westbound Northbound Southbound
L1

r32
40

T)

123
0
30
0.0
6a

0.0

L1

94
11
0
0.1
0.0
0.0

L2

100
0
I7
0.0
v.z

0.0
5

0.5

L1

260
34
0
v-a

0.0
0.0

L2

25
0
25
0.0
1.0
0.0

5

0.5

L1

238
zd

39
0.1
0.2
0.0

L2

Right-Turn 0
Prop. Left-Turns 0.3
Prop. Right-Turns 0.0
Prop. Heavy Vehic le0.0
Geometry Group 5
Adjustments Exhibi t  17-33:

4b

0.20.5



hRT-adj
hHV-adj

hadj,  computed

FIow rate
hd, in i t ia l  value
x, in i t ia l
hd, f inal value
x, f inal value
Move-up t ime, m
Service Time

-0.7
L.1

0 -2 -0.2

Eastbound
L1 L2

t32 1,23
3.24 3.20
0 .L2 0.11
6 .61 6 .29
0.24 0.2L

2.3
4.3 4.0

-0.7
7.1

0. t_ -0.  1

V{estbound
Tl ia
! I  JrZ

94 1nn

3.20 3.20
0.08 0.09
6.63 6.45
0 .L7 0.  18

2.3
4 .3 4. t

Westbound
L1 L2

-0.7
L.7

0.1 -0.7 -0.1

and Service Time

Northbound
L1 L2

zov zJ
3.20 3.20
0.23 0 .02
6.29 5.52
0.45 0.04

2.3
4.0 3.2

Southbound
Ll  L2

238
3.20 3.20
v.zL

6.2L
0.41

2.3
3.9

-0.  6
L.7

Worksheet 4 - Departure Headway

hlorksheet 5 -  Capacity and LeveL of Service

Flow Rate
Service Time
Uti l izat ion,  x
Dep. headway, hd
Capacity
Delay
LOS
Approach:

Delay
LOS

Intersect ion Delay 12.24

Eastbound
L1 L2

L32 L23
4.3 4.0
0.24 0.2t
6 .6L 6 .29
382 373
]-L.42 10.70
BB

1_l_.07
B

94 r .00 260 25
4.3 4.L 4.0 3.2
0.t7 0.18 0.45 0.04
6 .63 6 .45 6 .29 s .52
344 350 510 275
1"0.71 10.55 1,4.L2 8.44
BBBA

10.63 L3.62
BB

Intersection LOS B

Northbound
L1 L2

Southbound
L1 L2

238
3.9
0.41
6.21
4BB
13.16
B

13.16
B



HCS+: Unsignal ized Intersect ions Release 5.2

Chidi  Onumonu
Afbert  Wi lson & Associates
10981 Deer Canyon Dri-ve
Rancho Cucamonga
Ca. 9I131
Phone :  90 9-483-481 6
E-Mai l :  onumonucGaol.com

Anr I  r rqt  .

Ananott  /Cn

Date Performed:
Analvsis Time Per iod: PM Peak Hour
Intersect ion:
Jur isdict ion:
Unrts:  U. S. Customary
An:l r rq iq Yo:r .

Fax: 909-989-L5"76

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

Chidi  Onumonu
Albert  Wi lson & Associates

Randalf  Ave G Palmetto Ave
Corintrr  of  San Bernardino

2O15 Onanina Yo:r  r^r  Prni

Project  ID: Intersect ion # 8
East/West Street:  Randal ]  Avenue
North/South Street:  Pal-metto Ave

Eastbound
LTR

Worksheet 2 -  Volume Adiustments and Si te Character ist ics

Westbound I  Northbound I  Southbound I
L T R I t  T R IL T R I

Volume |  36 200 21 11 190 16 132 225 24 121 r19 38 |
% Thrus Left  Lane 50 50

Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 L1 L2

Conf igurat ion LT TR LT TR LT R LTR
pHF 0. 88 0.88 0.92 0.92 0.93 0.93 0.96
Flow Rate 153 I43 I14 I20 215 25 253
%HeavyVeh 0 0 0 0 0 0 0
No.Lanes 2 2 2 I
Opposing-Lanes2272
Conff ict ing- lanes2222
Geometrygroup 5 5 5 4b
Durat ion,  T 0.25 hrs.

Worksheet 3 -  Saturat ion Headway Adiustment Worksheet

Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 L1 L2

Ffow Rates:
Total  in Lane 153 143 I I4 720 215 25 253
Left-Turn 40 0 11 0 34 0 28
Right-Turn 0 30 0 17 0 25 39

Prop. Left-Turns 0.3 0.0 0.1 0.0 0.1 0.0 0.1
Prop. Right-Turns 0.0 0 .2 0.0 0.1 0.0 1.0 0 .2
Prop. Heavy Vehic l -eO.O 0.0 0.0 0 .0 0.0 0.0 0.0
GeometryGroup 5 5 5 4b
Adjustments Exhibi t  17-33:

hlT-adj  0.5 0.5 0.5 0 .2



hRT-adj
hHV-adj

hadj,  computed

Flow rate
hd, in i t ia l  value
x, in i t ia l
hd, f inal  value

€- i  
- -  

1 . .^  1,-^
4t  I I t lc la VCrJ-Lle

Mnrro-rrn l - ima m

Service Time

-n1
L.7

0.1_ -0.1

-0.7 -o .1
1-r .  |  7.7

0.0 -0.1 0.1 -A.7

-0.6
'1 1

Worksheet 4 - Departure Headwayand Service ?ime

Northbound
L1 L2

)7^ t \

3.20 3.20
0.24 0.02
6.64 5.87
0.51 0.04

6a

A? ?6

of ServiceWorksheet 5 -  Capaci ty and Leve1

Eastbound
L]" L2

153 1,43
3.20 3.20
0.74 0.13
6. 88 6.60
0.29 0.26

/<

4.6 4.3

Eastbound
L1 L2

153 I43
4.6 4.3
0 .29 A.26
6.BB 6.60
403 393
1,2.40 11.63
BB

12 .02
B

Westbound
L1 L2

11A 1)n

3.20 3.20
0.10 0.11
6.9L 6.16
0.22 0.23

2.3
4.6 4.5

L2 L1

7r4 I20 215
4.6 4.5 4.3
0 .22 0 .23 0.  s1
6.91 6.16 6.64
364 370 s18
11.54 IL.42 15.91
BBC

11.48
B

Intersect ion LOS B

Southbound
L1 1,2

253
? tn 1.2n

4.22
6. 55
0.46

2.5

4.2

Westbound Northbound Southbound
L1

Elow Rate
Service Time
Uti l izat ion,  x
Dep. headway, hd
Capaci ty
DeIay
LOS
lnnrar 

^L 
.

^}/} / !  
vaurr  .

Delay
LOS

f ntersect ion Delav i -3 .  4 6

L2

25
3.6
0.04

215
8.82
A

L1 L2

253
q.z

0 .46
6.55
503
I4 .10
B

L4.70
B



chidi
A I  l ' rar f

10987
Rancho
Ca. 9I
Phone:
E-Mai l

HCS+: Unsignal ized

Onumonu
Wilson & Associates

I )eer Canrron Dri  yg
f "  aaaa- 

-^vuuqr[vrr Ia
"t 37

909-483-4876
: onumonuccaol .com

Intersect ions Release 5.2

Fax: 909-98 9-751 6

.  l^^^^i  
^ l^^O( NDJ\JU-Ld LCJ

Pal-metto Ave
Bernardino

traf f ic

ALL_IdAY STOP CONTROL (AIISC) ANATYSIS

Anr I  r rqf  .
r  t^
a^an^\t / t  A

I  vv .  .

Date Performed
Anal rrqi  q Timo

Intersect ion:
Jur isdict ion:
Unrts:  U. S. Customary
An:l rzqiq Yo:r '

Chidi  Onumonu
Albert  Wi lson
02/01/2074
PM Peak Hour
Randal l  Ave G
t ' -arrnJ-rr  nf  (an

LW! r  v\ /  v t ,LV)

Period:

Project  ID: fntersect ion # I
East/West Street:
North/South Street:

Worksheet

I  F ' r  q1_ hnrrnr l
|  lgu

IL T R
I

Randafl- Avenue
Pal-metto Ave

2 -  Vofume Adjustments and Si te Character ist ics

I  In loq1-hnrrnr l
I  ' rvu

l r ,  T R
Northbound

LTR
Southbound

LTR

Volume I
? Thrus Left

36 203
Lane

r94 16
50

112B 32 230 25 29 rB2 39
50

Eastbound
L1 L2 L1

Westbound Northbound
L2

Conf igurat ion
PHF
Ffow Rate
% Heavy Veh
No. Lanes
Opposing-Lanes
Conf I  i  r : t i  no- l  anes
/ lanmot r \ t  

^rAttnuvvl l lv  ur  f

LT TR
0. BB 0.88
154 746
00

2
2
2
5

LT TR
0.92 0.92
116 r22
00

2
2
2
5

2
1
2
5

DuraLion, T 0.25 hrs

Worksheet 3 -  Saturat ion Headway Ad;ustment Worksheet

Eastbound Westbound Northbound
L1 L2

L1

LT
oq?

287
0

tJz

t1

n q?

26
n

Southbound
Ll  L2

LTR
0.96
259
0

1
2
2
4b

Flow Rates:
'1 'Otal .  l -n

Left-Turn
Right-Turn

L1

Lane I54
40
0

L2

146
0
31
0.0
0.2
0.0

5

L1

116
11
0
0.1
0.0
0.0

L2

r22
0
L1
0.0
0.1
0.0

5

AK

28r
34
0
0.1
0.0
0.0

26
0
26
0.0
1.0
0.0

5

n5

Southbound
L1 L2

259
30
40
0.1
0.2
0.0

4b

0.2

Prop. Left-Turns 0.3
Prop. Right-Turns 0.0
Prop. Heavy Vehic le0.0
CanmaJ_ rrr  Grartn
vvvrL(vu+J

Adjustments Exhibi t  17-33:
hlT-adj  0.5



hRT-adj
hHV-adj

hadj,  computed

Fl-ow rate
1^,- l  . i  

- . i  
+. i  ^  I  

- -^ 
1nQr l r r r  L l -a. t  varue

- -  
. . i - . :+- :^1

21 1 f r l f ,  Ltal

I IU, ! f l IAI  VqfUE

..  €. :  
-  ^ ' l  * .^  1 . ,^

A1 rJ- t . td-L vcr, f ,uE

Move-up t ime, m
Service Time

-n?
1a

0.1 -0.1

Eastbound
L1 L2

154 1,46
3.20 3.20
0.14 0.13
6.95 6.61
0.30 0 .21

2.3
4.1 4.4

Westbound
L1 L2

116 r22
3.20 3.20
0.10 0.11
6.99 6.84
0.23 0.23

2.3
A1 d q

Westbound
L1 L2

Northbound
L1 L2

2BI 26
3.20 3.20
0.25 0.02
6 . '10 5.  93
0.52 0.04

2.3
4.4 3.6

of Service

Southbound
L1 L2

-0.7 -0.7
7.7 L. ]

0.0 -0.1 0.1 -0.7 -0.1

-0.6
r .1

Worksheet 4 -  Departure Headway and Service Time

259
3.20 3.20
0.23
6.60
0.48

2.3
4.3

Worksheet 5 -  Capaci ty and Level

FIow Rate
Servi-ce Time
Uti l izat ion,  x
Dep. headway, hd
Capacity
Delay
LOS
Annrnr nh .

Delay
LOS

Eastbound
L1 L2

154 ]-46
4.7 4.4
0.30 0.27
6 .95 6 .67
404 396
12.57 11.83
BB

L2.2L
tr

116 r22 28r
4.7 4.5 4.4
0.23 0.23 0.52
6.99 6.84 6.70
366 312 514
11.71 11.59 16. s0
BBC

11.6s
B

Intersect ion LOS B

Northbound
L1

Southbound
L1 L2

259
4.3
0.48
6.60
509
15.14
(-

15.14

L2

26
3.6
0.04
s.93
276
8. 90
A

Intersect ion Delay ] .3. '79



HCS+: Unsignal ized fntersect ions Release 5.2

Chidi Onumonu
Albert  Wi lson & Associates
10987 Deer Canyon Drive
Rancho Cucamonga
Ca.97137
Phone: 909-483-4876 Fax: 909-98 g- i rs:-6
E-Mai l :  onumonuc@aof.com

Ana I  r ref  .

Anon nrr  / / -n
/  vv.  .

Date Performed: 4/ I0/74
Analysis Time Per iod: pM peak Hour
Int .ersect ion:
. lur isdict ion:
Uni ts:  U. S. Customary
An:l  r rq i  q Vaer.

AI,L-WAY STOP CONTROL (AWSC) ANAI,YSIS

Chidi  Onumonu
Albert  Wi lson & Associates

Randal-l Ave G Pa]metto Ave
County of San Bernardino

2011 Opening Year w proj
Prolect  ID: fntersect ion # 8
East/West St-reet:  Randal l -  Avenue
North/South Street:  Palmetto Ave

I Eastbound
IL T R
I

worksheet 2 -  vol-ume Adjustments and si te character ist ics

Westbound I  Northbound
L T R IL T R

I

Southbound
TM
!L-K

Volume I  36 21I 28
I Thrus Left  Lane 50

11 204 16 132 234 25 29 186 39

Eastbound Westbound Northbound Southbound
L1 L2 Ll  L2 L1 L2 L1 L2

Conf igurat ion LT TR LT TR LT R LTR
pHF 0. 88 0.  BB 0.92 0.92 0.93 0.93 0.96
Flow Rate 159 151 I2I  721 285 26 263
?HeavyVeh 0 0 0 0 0 0 O
No.Lanes 2 2 2 7
Opposing-Lanes22I2
Conf l - ic t ing- lanes2222
Geometrygroup 5 5 5 4b
Durat ion,  T 0.25 hrs.

Worksheet 3 -  Saturat ion Headwav Adiustment Worksheet

50

Eastbound Westbound Northbound
L1 L2 L1 L2 L1 L2

Southbound
L1 L2

Flow Rates:
Total-  in Lane 159 151 72I I21 285 26 263
Left-Turn 40 0 11 0 34 0 30
Right-Turn 0 31 0 17 0 26 40

Prop. Left-Turns 0.3 0.0 0.1 0.0 0.1 0.0 0.1
Prop. Right-Turns 0.0 0.2 0.0 0.1 0.0 1.0 0 .2
Prop. Heavy Vehic le0.O 0.0 0.0 0.0 0.0 0.0 0.0
r ' lanmal-rrr  / l rarrn 5 5 5 4b

Adjustments Exhibi t  17-33:
hlT-adj  0.5 0.5 0.5 0 .2



hRT-adj
hHV-adj

hadj,  computed

Flow rate
hd, in i t ia l  value
xt in i t ia l
hd,  f inal  val-ue
x, f inal  value
Move-up t ime, m
Service Time

Flow Rate
Service Time
Uti . l - izat ion,  x
Dep. headway, hd
^^*^ ^. :  +, ,
vaPaur Ly

DeIay
LOS
Approach:

DeIay
LOS

-0.7
11
L. t

0.1 -0.1

159 151
3.20 3.20
0.14 0.13
7.03 6.16
0.31 0.28

t?
A1 AC.

Eastbound
L1 L2

159 151
4. ' t  4.5
0.31 0.28
1.03 6.16
409 401
1,2.86 1,2.LL
BB

L2.50
B

Westbound
L1 L2

I21 727
3.20 3.20
0. l_1 0.11
'7 .01 6.93
0.24 0.24

2.3
q.b 4.b

Westbound
L1 L2

 
-n- v.  I

L.1 L.7
0.0 -0.1 0.1 -0.7 -0.1

-0.6
I .7

Worksheet 4 -  Departure Headway and Service Time

Eastbound Northbound
L1 L2

285 26
3.20 3.20
0.25 0.02
6.79 6.02
0.54 0.04

2.3
4.5 3.7

of Service

L1 L2

Worksheet 5 - Capaci ty and Level

Southbound
L1 L2

263
3.20 3.20
4.23
6 .69
0.49

2.3
4.4

Intersect ion Delav 14.L1

1,2L L2'7 285 26
4. B 4.6 4.5 3.1
0.24 0.24 0.54 0.04
1.07 6.93 6. '79 6.02
371 377 507 27 6
11.96 11. 85 17.10 9.00
BBCA

11.90 L6.42
BC

Intersect ion LOS B

Northbound
L1 L2

Southbound
L1 LZ

263
4.4
0 .49
6 .69
572
15.63
a

15.63
(.



HCS+: Unsignal ized Intersect j_ons Release 5.2

Chidi Onumonu
Albert  lVi lson & Associates
10987 Deer Canyon Drive
Rancho Cucamonga
Ca . 91,7 31
Phone: 909-483-487 6 Fax: g0g_9|g_J_576
E-Mai1:  onumonucGaol.com

ALL-WAY STOP CONTROL (AWSC) ANALYSTS

Analyst:  Chidi  Onumonu
Agency/Co.:  Albert  Wi lson & Associates
Date Performed: 6/29/2010
Analysis Time Per iod: PM peak Hour
Intersect ion: Randal l  Ave @ palmetto Ave
Jur isdict ion:  County of  San Bernardino
Units:  U. S. Customary
Analysis Year:  General  p lan 2035 Bui ldout w/o
Project  ID: Intersect ion # B
East/V{est  Street:  Randatt  Avenue
North/South Street:  Palmetto Ave

worksheet 2 -  Volume Adjustments and si te character ist ics

Eastbound
LTR

WestboundlNorthboundlsouthbound
L T R IL T R IL T R

Vol-ume 44 r99 33 113 t_89 19 l3B 2sB 29 t33 201 46
? Thrus Left  Lane 50 50

Eastbound westbound Northbound southbound
L1 L2 L1 L2 L1 L2 L1 L2

Conf iqurat i -on LT TR LT TR LT R LTR
pHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Fl-ow Rate 150 139 111 t2O 311 30 293
%HeavyVeh 0 0 0 0 0 0 0
No.Lanes 2 2 2 I
Opposing-Lanes22Iz
Conf l ic t ing- lanes2222
Geometrygroup 5 5 5 4b
Durat ion,  T 0.25 hrs.

l lorksheet 3 -  saturat ion Headway Adjustment worksheet

Eastbound westbound Northbound southbound
L1 L2 L1 L2 L1 L2 L1 L2

Flow Rates:
Total-  in Lane l -50 139 i_ i_1 I20 311 30 293
Left-Turn 46 0 13 0 40 0 34
r1' iahr--Trrrn 0 34 0 20 0 30 48

Prop. Left-Turns 0.3 0.  0 0.  1 0.0 0.1 0.0 0.1
Prop. Right-Turns 0.0 0 .2 0.  0 0 .2 0.0 1.  0 0 .2
Prop. Heavy Vehic le0.O 0.0 0.0 0.0 0.0 0.0 0.0
GeometryGroup 5 5 5 4b
Adjustments Exhibi t  17-33:

hlT-adj  0.5 0.5 0.5 0.2



hRT-adj
hHV-adj

hadj,  computed

Fl-ow rate
hd, in i t ia l -  value
x, in i t ia l
hd, f inal  value
xt f inal  value
Move-up t ime, m
Service Time

-0 .7
r .  I

0.2 -0.2

Eastbound
L1 L2

150 139
3.20 3.20
0. 13 0 . r2
7 .23 6.  90
0.30 0.27

2.3
4.9 4 .6

AA
v. t

1'7

n' l  -n 1

111_ L20
3.20 3.20
0.10 0.11
7 .25 7 .07
0.22 0.24

2.5

5.0 4.8

Westbound
L1 L2

-0.7
L.7

0.1 -0.7 -0.1

and Service Time

3L1 30
3.20 3.20
0.28 0.03
6.78 6.01
0.59 0.0s

2.3
4.5 3. '7

of  Service

293
3 -20 3.20
0.26
6. 68
0.54

2.3
4.4

-0.  6
1, .7

Worksheet 4 - Departure Headway

Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2

Worksheet 5 -  Capacity and Level

Fl-ow Rate
Service Time
Uti l izat ion,  x
Dep. headway, hd
Capaci ty
Delay
LOS
Annrnanh.

Delay
LOS

Intersect ion Delay 15.1-3

1l-  l_ l .20 311 3 0
5.0 4.8 4.5 3.1
0.22 0.24 0.59 0.05
'7.25 7.07 6.18 6.01
361 370 5r_0 280
72.03 ] .7.94 18. 64 9.03
BBCA

11.99 1"7.79
BC

Intersect ion LOS C

Eastbound
L].  L2

l_50 139
4.9 4.6
0.30 0.27
7 .23 6.90
400 389
13.01 1,2.08
BB

12 .57
B

Northbound
L1 L2

Southbound
L1 L2

293
=.:
0.54
6. 68
5r_6
17.05
r-

17.05
a



HCS+: Unsignal ized fntersect ions Release 5.2

Chidi Onumonu
Albert  Wi l_son & Associates
70981 Deer Canyon Drive
Rancho Cucamonga
Ca. 91131
Phone: 909-483-4876 Fax: 909-98 g-ISj  6
E-Mai l :  onumonucGaol_.com

An: ' l  r rqf  .

Anan nrr , / f -n

Date Performed: 4/10/14
Analvsis Time Per iod: PM Peak Hour
Intersect ion:
. Iur isdict ion:
Uni ts:  U. S. Customary
Anr ' l  ru qi  q Voar.

AIL-WAY STOP CONTROL (AWSC) ANALYSIS

Chidi Onumonu
Albert  Wi l -son & Associates

Project  ID: Intersect ion # B
East/West Street:  Randal- l -  Avenue
North/South Street:  Pal-metto Ave

Randafl- Ave G Palmetto Ave
County of  San Bernardino

GeneraL Plan 2035 Bui ldout w

Westbound
LTR

a nr:  |  1-,1- '  n '  
'  

n / ' l  IuvuLl luuuffu I

LTRI
I

Worksheet 2 -  Vofume Adjustments and Si te Character ist ics

Eastbound
LTR

Northbound
LTR

Volume |  44 244 33 13 235 19 38 216 29 33 2r9 46 |
% Thrus Left  Lane 50 50

Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 L1 L2

Conf igurat ion LT TR LT TR LT R LTR
pHF 0.95 0.95 0.95 0.95 0.9s 0.9s 0.9s
Flow Rate 71 4 762 136 144 330 30 3I2
e;HeavyVeh 0 0 0 0 0 0 0
No.Lanes 2 2 2 I
Opposing-Lanes22I2
Conff ict ing- lanes2222
Geometrygroup 5 5 5 4b
Durat ion,  T 0.25 hrs.

Worksheet 3 -  Saturat ion Headway Adjustment Worksheet

Eastbound Westbound Northbound
L1 L2 Ll  L2 L1 L2

Southbound
L1 L2

Flow Rates:
Totaf  in Lane L14 162 136 I44 330 30 3l2
Left-Turn 46 0 13 0 40 0 34
Right-Turn 0 34 0 20 0 30 48

Prop. Left-Turns 0.3 0.0 0.1 0.0 0.1 0.0 O. l
Prop. Right-Turns 0.0 0.2 0.0 0.1 0.0 1.0 0.2
Prop. Heavy Vehic leO.O 0.0 0.0 0.0 0.0 0.0 0.  O
Geometrycroup 5 5 5 4b
Adjustments Exhibi t  17-33:

hlT-adj  0.5 0.5 0.5 O .2



hRT-adj
hHV-adj

hadj ,  computed

-0.7
r .7

0.1 -0.1

Eastbound
L1 L2

I7 4 1,62
5.3 5.  1
0.37 0.33
7 .65 7 .36
424 4t2
t4.76 13.66
BB

14.23
B

n-

11

n n -n ' tv.V V.r

Westbound
L1 L2

136 744
5.4 5.2
0.29 0.30
'7.68 7.s3
386 394
I -J.  JU -LJ.  { f ,

BB

1_3 .47
B

Intersect ion

-0.7
I .1

0.1 -0.1 -0.1

and Service Time

Northbound
L1 L2

aln
JJU JU

3.20 3.20
0 .29 0.03
7 .27 6.50
0.67 0.05

4a
z.J

5.0 4.2

of Service

-0.6
7.7

Fl-ow rate t7 4 162
hd, in i t ia l  value 3.20 3.20
x, in i t ia l  0.15 0.14
hd, f inal  value 1.65 1.36
x, f inaL value 0.37 0.33
Move*up t ime, m 2.3
Service Time 5.3 5.1

Worksheet 4 -  Departure Headway

Eastbound Westbound
L1 L2

136 I44
3.20 3.20
0 .r2 0.13
7.68 7.53
0.29 0.30

2.3
t rAq,t
W.: J.L

L1 L2
Southbound
L1 L2

3L2
3.20 3.20
0.28
7 .r5
v.oz

2.3
4.9

Worksheet 5 -  Capacity and Level_

FIow Rate
Service Time
Uti l izat ion,  x
Dep. headway, hd
Capaci ty
Delay
LOS
l *n*aa al-r  .
nPP!VqUrr.

Delay
LOS

Intersect ion De1av I '7 .89

Northbound
L1 L2

330 30
5.0 4 .2
0.61 0.05
7 .27 6.50
4'78 280
23.34 9.58
fa l
vn

22.I9
(-

-LiUJ U

Southbound
L1 L2

372
4.9
0 .62
7.15
ZIUJ

20.82
(-

20.82
?



Version 2.0.9

Randall Ave @ Alder Ave

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

Existing Traffic with Existing Lane Geometrics

Albert Wilson & Associate

07-09-2013

PM Peak Hour

Movement Times

Movement 1: 10 secs
Movement 2: 20 secs
Movement 3: {0 secs
Movement4: 20 secs
Movement 5: 0 secs

\49f9!l9lt!_q- 0 gecs

# of Lanes (#, S, P)

Unadjusted Volume

Peak Hour Factor (PHF)

Growth Factor (o/o)

Project Trip Volume (vph)

Sat. Flow Override (vph)

Min, Time or Ped. Time
Permissive Veh/Cycle

12s
39 121 29

0.86 0.86 0.86

Shrd

r0 20 20

I .00 1.00

"L--T"
x

l "

16 103 37

0.85 0.85 0.85

IK

XX

12S

27 254 20
u.6c u.dc u.d5

Shrd

10 20 20

1.00 1 .00

Southbound

125

37 249 39
0.87 0.87 0.87

Duration of Peak Period (min)

Lost Time (sec)

Min. Time (Left Turns, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow (1 Left lane, vphg)

Sat Flow (2 Left lanes, vphg)

Sat Flow (1 Thru lane, vphg)

Sat Flow (1 Right lane, vphg)

Vehicle Length (feet)

IR

2

10

ZU

1 800

3500

1900

1 800

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or V/C

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sedveh)

Level of Service (LOS)

Average 'Q' (veh/ln)

Design'Q'- tuln

Do Vehicles Clear?

45 141 34

1700 3600 Shrd

0.20 0.16

8 18

ro 20

10 20

25 16

CB
11

40 40
YES YES

19 121 44

17OO 3600 Shrd

0.08 0.15

8 18

10 20

10 20

24 16

11

40 40

YES YES

32 299 24

1700 3600 Shrd

0.14 0.30

8 18

10 20

10 20

C+B-

tz

40 60

YES YES

43 286 45

1700 3600 Shrd

0.19 0.31

8 18

10 20

{020:

25 17

C+B-

4{J60

YES YES

Weighted Avg Delay (sec) = 17
Level of Service - LOS = B

Weighted Avg Detay (sec) = 1g
Level ofService - LOS = B

f ntersection Capacity Utilization - ICU = 0.22

Required Cycle Length is 60 sec

Mln./Ped. Times Satisfied

Filename: RandallAlder.dat, Scenario 1 Randall  Ave @ AlderAve, pM peak Hour



Version 2.0.9

RandallAve @ Alder Ave

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

Project 2015 Opening Day Conditions w/o proj traffic

Albert Wilson & Associate

07-09-2013

PM Peak Hour

Movement Times

Movement 1: 10 secs

Movement 2: 20 secs

Movement 3: 10 secs

Movement 4: 20 secs

Movement 5: 0 secs

Movemento: 0 secs

Eastbound Westbound Northbound Southbound

x
"T- R

XX

LTR

X
XX

-L- 'r

# of Lanes (#, S, P)

Unadjusted Volume

Peak Hour Faclor (PHF)

Growth Factor (o/o)

Project Trip Volume (vph)

Sat. Flow Override (vph)

Min. Time or Ped. Time

Permissive Veh/Cycle

ooression Adi. Factor (PAF)

12s
39 121 2e

o.ae o.ge 0.86
555

Shrd

{0 20 20

1.00 1.00

12s
'16 103 37

0.85 0.85 0.8s

10

Shrd

1 .00 1.00

12S

27 254 20

0.85 0.85 0.85

5C3

Shrd

10 20 20

1.00 1.00

125

37 249 39

0.87 0.87 0.87

555

Shrd

10 20 20

1.00 't.00

default set

Duration of Peak Period (min)

Losl Time (sec)

Min. Time (Left Turns, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow (1 Left lane, vphg)

Sat Flow (2 Left lanes, vphg)

Sai Flow (1 Thru lane, vphg)

Sat Flow (1 Right lane, vphg)

Vehicle Length (feet)

Other Default

1700

3200

1 800

15

2

10

1 800

?qnn

1 900

1800

20

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or V/C

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sedveh)

Level of Service (LOS)

Average 'Q' (vehlln)

Design'Q'- fVln

Do Vehicles Clear?

48 14 35

1700 3600 Shrd

0.21 0.17

I 18

t0 20

t0 20

25 16

cB-

404/J

YES YES

20 127 46

1700 3600 Shrd

0.09 0.16

I 18

10 20

10 20

24 16
arR-

11

40 40

YES YES

33 314 25

1700 3600 Shrd

0.15 0.31

8 18

'10 20

10 20

24 17

ur6-

40 60

YES YES

4s 301 47

1700 3600 Shrd
0.20 0.32

8 18

10 20
{0 20
25 17

CB

40 60
YFS YFS

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Weighted Avg Delay (se61 = 1g
Level oi Service - LOS = B

lntersection Capacity Utilization - ICU = 0.23

Required Cycle Length is 60 sec

Min.tPed. Times Satisfied

Filename: RandallAlder.dat, Scenario 2 Randall Ave @ Alder Ave, PM Peak Hour



Version 2.0.9

Randall Ave @ Alder Ave

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2OO0 Control Delay

Project 2015 Opening Day Conditions w proj traffic

Albert Wilson & Associate

o2-o7-2014

PM Peak Hour

Movement Times

Movement 1: 10 secs

Movement 2: 20 secs

Movement 3: 1 0 secs

Movement 4: 20 secs

Movement 5: 0 secs

ẑ

2U
nR4

5

n

0.86 | 0,86

1.00 I  1.00

# of Lanes (#, S, P)

Unadjusted Volume

Pgak Hour Factor (PHF)

Growth Factor (%)

Project Trip Volume (vph)

Sat. Flow Override (vph)

Min. Time or Ped. Time

Permissive Veh/Cycle

1

16

0.85

10

2
103
na<

2.

n

s
5l

0.85

Shrd

20

1

37

0.87

5

10

1.m

2
245
0.87

5
83

20

b

39

0.87

5

Shrd

2A

set SANBAG {Existil

Duration of Peak Period (min)

Lost Time (sec)

Min. Time (Left Tums, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow (1 Left lane, vphg)

Sat Flow (2 Left tanes, vphg)

Sat Flow (1 Thru lane, vphg)

Sat Flow (1 Right lane. vphg)

Vehicle Length (feet)

O'drer Default

1700

3200

1800

15

10

1800

3500

1900

1800

n

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or V/C

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sec/veh)

Level of Service (LOS)

Average 'Q' (veh/ln)

Design 'Q'- fUln

Do Vehicles Clear?

48

1700

0.21

8

10

10

25

c
1

40
YES

18

3600

0.20

18

20

20

16

B

1

&
YES

72
Shrd

n
1700

0,09

10

10

24

C+

1

40

YFS

149

3600

0.18

18

20

16

1

dn

zt6

Shrd

17

1700

0.21

8

10

10

25

c
1

/10

YES

356

50w

U.JC

18

n
20

o

2

60
YES

ZJ

Shrd

45

17ffi

0.20

8

10

10

25
a

1

40

YES

364

3600

0.38

18

20

20

18

B

2

60

YES

47

Shrd

Weighted Avg Delay (sec) = 18
Level ofService - LOS = B

Weighted Avg Detay (sec) = 18
Level of Service - LOS = B

lntersection Capacity Utilization - ICU = e.27

Required Cycle Length is 60 sec

Min./Ped. Times Satisfied

Filename: RandallAlder.dat, Scenario 3 Randall Ave @ Alder Ave, pM peak Hour



Version 2.0.9

Randall Ave @ Alder Ave

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

Project Phase 2 2017 Opening Day Conditions wlo proj

Albert Wilson & Associate

02-47-2014

PM Peak Hour

Movement Times

Movement 1 : 10 secs

Movement2: 20 secs

Movement3: 10 secs

Movement 4: 20 secs

Movement 5: 0 secs

Movement 6: 0 secs

# of Lanes (#, S, P)

Unadjusted Volume

Peak Hour Factor (PHF)

Growth Factor (oi)

Project Trip Volume (vph)

Sat. Flow Override (vph)

Min. Time or Ped. Time

Permissive Veh/Cycle

1

39

0.86

7

10

2
121

0.86

20

0.86

7

3t

Shrd

1

16

u.6c

7

10

103

7

20

D

cl

u.6c

7

Shrd

1

27

0.85

7

14

10

2
254
nc<

7

42

20

D

20

0.85

7

Shrd

245 39
0.87 i O.87

7 

"763 1
I sirra

20120

Duration of Peak Period (min)

Lost Time (sec)

Min. Time (Left Turns, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow (1 Left lane, vphg)

Sat Flow (2 Left lanes, vphg)

Sat Flow (1 Thru lane, vphg)

Sat Flow (1 Right lane, vphg)

Vehicle Length (feet)

15

10

1800

1900

1800

20

Pk. Hr. Vol. (vph)

Saturadon Flow (vph)

X or V/C

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sec/veh)

Level of SeMce (LOS)

Average 'Q' (veh/ln)

Design 'Q'- fUln

Do Vehicles Clear?

49

1700

0.22

8

10

10

25

c
1
/10

YES

151

3600

0.21

18

20

20

16

B

I

40

YES

73

Shrd

20

17ffi

0.09

I

10

10

24

1

40

YES

152

ru

0.18
tR

n

16

B

1

40

YF5

Shrd

48

1700

0.21

I

10

10

25

c
1
40

YES

&z

3600
u.s

18

n
n

B

60

25

Shrd

46

1 700

o.20

8

10

10

zc

1

I

YES

369

3600

0.39

18

20

20

18

B

2

50

YES

48

Shrd

Weighted Avg Delay (sec) = 16
Level of Service - LOS = B

Weighted Avg Delay (sec) = 19
Level of Service - LOS = B

Intersection Capacity Utilization - ICU = 0.27

Required Cycle Length is 60 sec

Min./Ped. Times Satisfied

Filename: RandallAlder.dat, Scenario 4 Randall Ave @ Alder Ave, PM Peak Hour



Version 2.0.9

Randall Ave @ Alder Ave

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

Project Phase 2 2017 Opening Day Conditions w proj tr

Albert Wilson & Associate

o4-10-2014

PM Peak Hour

Movement Times

Movement 1: 10 secs

Movement 2: 20 secs

Movement 3: 1 0 secs

Movement 4: 20 secs

Movement5: 0 secs

Movement6: 0 secs

' 
-1-t--

T:R
I

i

I

XIX

1

27

0.85

18

10

b

20

0.85

7

Shrd

20

X

J

JY

0.87

7

Shrd

1:2

37 :, 249

0.87 0.87

7)7

i7s
l

10 20

# of Lanes (#, S, P)

Unadjusted Volume

Peak Hour Factor (PHF)

Growth Factor (%)

Project Trip Volume (vph)

Sat. Flow Override (vph)

Min. Time or Ped. Time

Permissive Veh/Cycle

Parameter values (usino detault set 'SANBAG

Duration of Peek Period (min)

Lost Time (sec)

Min. Time (Left Turns, sec)

Min/Ped Time (Thru Lanes. sec)

Sat Flow (1 Left lane, vphg)

Sat Flow (2 Left lanes, vphg)

Sat Flow (1 Thru lane. vphg)

Sat Flow (1 Right lane, vphg)

Vehicle Length (feet)

Other Defaull

17@

3200

1800

15

10

20

1800

3500

1900

1800

20

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or V/C

Etfective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sec/veh)

Level of Service (LOS)

Average 'Q' (veh/ln)

Design 'Q'- fUln

Do Vehicles Clear?

49

1700

0.22

8

10

10

25

c
1

40

YES

151

3600

0.22

18

20

20

16

B

1

N

YES

82

Shrd

20

1700

0.09

8

10

10

24

c+

1

40

YES

158

3600

0.19

18

16

B

1

40

YES

47

Shrd

52

1700

0.23

8

10

10

26

c
1

&
YES

SU

0.37

18

20
20
17

B

60
YES

25

Shrd

46

17@

0.20

d

10

10

za

c
1

I

YES

385

3600

0.t10

18

20

20

18

B

3

100

YES

48

5nro

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Weighted Avg Detay (sec) = 1e
Level of Service - LOS = B

Intersection Capacity Utilization - ICU = 0.28

Required Cycle Length is 60 sec

Min./Ped. Times Satsfied

Filename: RandallAlder.dat, Scenario 5 Randall Ave @ Alder Ave, pM peak Hour



Version 2"0.9

Randall Ave @ Alder Ave

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

Project Phase 2 2017 Opening Day Conditions w proj tr

Albert Wilson & Associate

a2-o7-2014

PM Peak Hour

Movement Times

Movement 1: 10 secs

Movement2: 20 secs

Movement 3: 1 0 secs

Movement 4: 20 secs

Movement 5: 0 secs

Movement6: 0 secs

1

39

0.86

7

10

S

0.86

7

46

Shrd

20

1

27

0.85

7

17

10

254

0.85

7

51

20

20
ud3

7

Shrd

1
?a

0.87

7

10

1.m

2
249
0.87

7
77

20

1.00

D

JY

087

7

Shrd

20

# of Lanes (#, S, P)

Unadjusted Volume

Peak Hour Factor (PHF)

Grolvth Factor (%)

Project Trip Volume (vph)

Sat. Flow Override (vph)

Min. Time or Ped. Time

Permiqsive Veh/Cycle

set

Duration of Peak Period (min)

Lost Time (sec)

Min. Trme (Left Turns, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow (1 Left lane, vphg)

Sat Flow (2 Left lanes, vphg)

Sat Flow (1 Thru lane, vphg)

Sat Flow (1 Right lane, vphg)

Vehicle Length (feet)

Other Default

1700

3200

1800

{6

2

10

n

1800

3500

1900

'1800

20

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or V/C

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sectueh)

Level of Service (LOS)

Average'Q' (veh/ln)

Design 'Q'- fUln

Do Vehicles Clear?

49

1700

0.22

8

10

10

25

c
1

40

YES

151

3600

0.22

18

20

20

16

B

1

&
YES

6Z

Shrd

20

1 700

0.09

b

10

10

24

c+

1

40

YES

157

3600

0.19

18

n
20

16

B

1

40

YES

47

Shrd

51

1700

0.23

8

10

10

26

c
1

/10

YES

371
3600

0.37
18
20

20
17
D

60
I t rD

25

Shrd

AA

1700

0.20
o

10

10

ZJ

a

1

40

YES

383

3600

0.40

18

20

20

18

B

3

100

YES

48

Shrd

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Intersection Capacity Utilization - ICU = 0.29

Required Cycle Length is 60 sec

Min./Ped. Tlmes Satisfied

Filename: RandallAlder.dat, Scenario 5 Randall Ave @ Alder Ave, pM peak Hour



Version 2.0.9

Randall Ave @ Alder Ave

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

Future 2035 without Project Traffic

Albert Wilson & Associate

07-09-201 3

PM Peak Hour

Movement Times

Movement 1: 10 secs

Movement 2: 20 secs

Movement 3: 10 secs

Movement4: 20 secs

Movement 5: 0 secs

_,\4qv-e_89!'!9. q 999s
# of Lanes (#, S, P)
Unadjusted Volume

Peak Hour Factor (PHF)

Growth Factor (%)

Proiect Trip Volume (vph)

Sat. Flow Override (vph)

Min. Time or Ped. Time

Permissive Veh/Cycle

Eastbound

* r . r  
-R

12

50 155

0.95 0.95

l0 20

Westbound
'  - l

LTR

tz

21 132

0.95 0.95

12S

35 326 26

0.95 0.95 0.95

10 20

1.00 i  '1.00

Southbound

125
47 319 50

0.9s 0.95 0.9s

Duration of Peak Period (min)

Lost Tirne (sec)

Min. Time (Left Tums, sec)

Min/Ped Time (Thru Lanes, sec)

Sat Flow (1 Left lane, vphg)

Sat Flow (2 Left lanes, vphg)

Sat Flow (1 Thru lane, vphg)

Sat Flow (1 Right lane, vphg)

1E

2

10

20

1 800

3500

1 900

1 800

20

Pk. Hr. Vol. (vph)

Saturation Flow (vph)

X or V/C

Effective green (sec)

Split Time (sec)

Min. Time or Ped. Time (sec)

Delay - 15 min pk (sedveh)

Level of Service (LOS)

Average 'Q' (veh/ln)

Design'Q'- fuln

Do Vehicles Clear?

53 163

1800 3800

0.22 0.18

8 18

t0 120

t0 20
25 16

CB
1 1

40 ,, 40

YES I YES

JV

Shrd

22 139 49

1800 3800 Shrd

o.os 0.16

8 18

10 20

10t20

24 16

C+B-

l l

40140

YES YES

37 343 27

1800 3800 Shrd

0.15 0.32

8 18

10,20

10'20

24 17

C+B-

40i60

YES YES

49 336 53

1800 3800 Shrd

0.20 0.34

818

10 20

t0 I  zo
25 17
CB

4/)60

YES YES

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Weighted Avg Detay (sec) = 1B
Level of Service - LOS = B

Intersec{ion Capacity Utilization - ICU = 0.24

Required Cycle Length is 60 sec

Min./Ped. Times Satlsfied

Filename: RandallAlder.dat. Scenario 6 Randall Ave @ Alder Ave, pM peak Hour



Version 2.0.9

Randall Ave @ Alder Ave

WEBSTER
WEbster Based Signal Timing Evaluation Routine

For Capacity and Level of Service Analysis Using HCM 2000 Control Delay

Future with Project Traffic

Albert Wilson & Associate

04-10-2A14

PM Peak Hour

D̂

zo

0.95

Shrd

20

Movement Times

Movement 1: 10 secs
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Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Weighted Avg Delay (sec) = 18
Level of Service - LOS = B

Intersection Capacity Utilization - ICU = 0.29

Required Cycle Length is 60 sec

Min./Ped. Times Sadsfied

Filename: RandallAlder.dat, Scenario 7 Randall Ave @ Alder Ave, pM peak Hour



HCS+: Unsignal ized Intersect ions Rel_ease 5.2

Chidi Onumonu
Albert  V[ i ] -son & Associates
10987 Deer Canyon Drive
Rancho Cucamonga
Ca. 97737
Phone :  909-483-481 6 Fax: 909-98 g-Lsj  6
E-Mai l :  onumonucGaol- .com

An: ' l  r rqt  .

Agency/Co.:
Date Performed: 6/29/2010
Analysis Time Period: PM peak Hr
fntersect ion:
Jur isdict ion:
Uni ts:  U. S. Customary
Analysis Year:

ALL-V{AY STOP CONTROL (AWSC) ANALYSIS

Chidi Onumonu
AIbert  Wi-1son & Associates

Project  ID: Intersect ion # 10
East/West Street:  Randal- l  Ave
North/South Street:  Locust Avenue

Randal l  Ave G locust Ave
County of  San Bernardino

2010- Exist ing Condit ion

Westbound
LTR

worksheet 2 -  vol-ume Adjustments and Si te Character ist ics

Eastbound
LTR

Northbound
LTR

Southbound
LTR

Vof ume |  29 105 1,4 16 105 10 15 r27 9 10 728 17
% Thrus Left  Lane

Eastbound Vrlestbound Northbound Southbound
Ll  L2 L1 L2 L1 L2 L1 L2

Conf igurat ion LT R LT R LTR LTR
PHF 0.19 0.19 0.86 0.86 0.82 0.95
Fl-ow Rate 168 11 140 11 I is 161
9l- Ia:rrrr \ /ah000000

No.Lanes 2 2 1 1
Opposing-Lanes2211
Conf l i -ct ing- lanes1I22
Geometrygroup 5 5 2 2
Durat ion,  T 0.25 hrs.

Worksheet 3 -  Saturat ion Headway Adjustment Worksheet

Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 L1 L2

Flow Rates:
Total-  in Lane 168 I1 140 11 175
Left-Turn 36 0 18 0 18
Right-Turn 0 11 0 11 10

Prop. Left-Turns 0.2 0.0 0.1 0.0 0.1
Prop. Right-Turns 0.0 1.0 0.0 1.0 0.1
Prop. Heavy Vehic l -e0. 0 0.  0 0.0 0.  0 0.  0
Geometry Group 5
Adjustments Exhibi t  17-33:

5

0.5

2

0.2

161
10
71
0.1
0.1
0-0

2

0.2hLT-adj 0.5



hRT-adj
hHV-adj

hadj,  computed

Flow rate
hd, init ial value
x, in i t ia l
hd, f inal value
x, f inal value
Move-up time, m
Service Time

-0.7
L.7

0.1_ -0.7

Eastbound
L1 L2

168 1.7
3.20 3.20
0. l_5 0.02
5.70 4.89
0.27 0.02

2.3
3.4 2.6

Eastbound
Ll  L2

L68 L' t
3.4 2-6
0.27 4.02
5.70 4.89
41,8 267
r0.46 7.70
BA

r0.20
B

Westbound
L1 L2

L40 11
3.20 3.20
0 .1,2 0.01-
5.70 4.93
0.22 0 -02

2.3
3.4 2.6

Westbound
L1 L2

and Service Time

Northbound
11 L2

L75
3.20 3.20
0.1_6
5. 04
0.24

2.0
3.0

of Service

Southbound
L1 L2

L6L
3.20 3.20
0.14
5.02
0.22

2.0
3.0

-0.7 _0. 6
7.7 1, .7

0.1_ -0 .7 -0.0

-0.  6
1, .7

-0.  L

Worksheet 4 - Departure Headway

lt lorksheet 5 -  Capaci- ty and Level

Flow Rate
Service Time
UtiJ- izat ion,  x
Dep. headway, hd
Capacity
Delay
LOS
Approach:

DeIay
LOS

Intersect ion Delay 9.81

140 L1 175
3.4 2.6 3.0
0.22 0.02 0.24
5.70 4.93 5.  04
390 26L 425
1.0.02 7 .11" 9.66
BAA

9. 85 9.65
AA

Intersection LOS A

Northbound
L1 L2

Southbound
L1 L2

t- 6t-
3.0
0.22
5.02
4LL
9 .47
A

9.47
A



HCS+: Unsignal- ized Intersect ions Release 5.2

Chidi Onumonu
Al-bert  Wi lson & Associates
10987 Deer Canyon Drive
Rancho Cucamonga
Ca. 91731
Phone: 909-483-4816
E-Mai l :  onumonucGaol.com

Fax: 909-98 9-L57 6

ALL-WAY STOP CONTROL(AI/{SC) ANALYSIS

Analyst :  Chidi  Onumonu
Agency/Co.:  Albert  Wi lson & Associates
Date Performed: 7 / I I /13
Analysis Time Per iod: PM Peak Hr
Intersect ion:  Randal l  Ave G locust Ave
Jur isdict ion:  County of  San Bernardino
Units:  U. S. Customary
Analysis Year:  2015 Phase 1 w/o Proj  Tr
Project  ID: Intersect ion # 10
East/West Street:  RandaII  Ave
North/South Street:  Locust Avenue

Worksheet 2 -  Vofume Adiustments and Si te Character ist ics

Eastbound
LTR

Westbound
LTR

Northbound
LTR

Southbound
LTR

Volume |  30 110 15 I7 110 11 1,6 I27 9 11 t34 18
% Thrus Left  Lane

Eastbound Vrlestbound Northbound Southbound
L1 L2 L1 L2 L1 L2 L1 L2

Conf igurat ion LT R LT R LTR LTR
PHr 0.79 0.79 0.  86 0.  86 0.82 0.95
Fl-ow Rate I1 6 18 746 L2 18 3 17 0
%HeavyVeh 0 0 0 0 0 0
No.Lanes 2 2 1 1
Opposing-Lanes2211
Conf l - ic t ing- lanes1I22
Geometrygroup 5 5 2 2
Durat j -on,  T 0.25 hrs.

Worksheet 3 -  Saturat ion Headway Adjustment Worksheet

Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 L1 L2

Flow Rates:
Total  in Lane 176 18 L46 12 183
Left*Turn 37 0 19 0 19
Right-Turn 0 18 0 12 10

Prop. Left-Turns 0.2 0.0 0.1 0.0 0.1
Prop. Right-Turns 0.0 1.0 0.0 1.0 0.1
Prop. Heavy Vehic le0.0 0.0 0.0 0.0 0.0

170
11
18
0.1
0.1
0.0

2

0.2

Geometry Group 5
Ad-iustments Exhibi t  17-33:

5

nq

2

0.2hLT-adj 0.5



hRT-adj
hHV-adj

hadj,  computed

Flow rate
hd, in i t ia l  value
x, in i t ia l
hd, f inal val-ue
x, f inal value
Move-up t ime, m
Service Time

 N
'v-  I

L.7
0.1 -0.7

1,7 6 1_8
3.20 3.20
0.16 0.a2
5.78 4.96
0.28 0.02

2.3
3.5 2. '1

Eastbound
L1 L2

L7 6 1-B
3.5 2. '7
0 .28 0.02
5.78 4.96
426 268
r-0.73 7 .79
BA

r0 .46
B

Westbound
L1 L2

1,46 L2
3.20 3.20
n 1? n n1

5.78 5.0L
0.23 0.02

2.3
3.5 2.7

Westbound
L1 L2

L46 L2
3.5 2.7
0.23 A.02
5.78 5.01
396 262
1.0 .25 7 .7 9
BA

1_0.06
B

fntersect ion

-0.7 -0.  6
1.7 1. .7

0.1 -0 .7 -0.  0

-0.  6
r .7

*0 .1-

Worksheet 4 - Departure Headway and Service Time

Eastbound Northbound
L1 L2

183
3.20 3.20
U. J,b

5.11_
0.26

2.0
3.1

of Service

L1 L2
Southbound

L1 L2
L70
3.20 3.20
0. 1_5
5.10
0.24

2.0
3.1

Worksheet 5 - Capacity and level

Flow Rate
Service Time
Uti l izat ion,  x
Dep. headway, hd
Capaci-ty
DeIay
LOS
Approach:

DeIay
LOS

Intersect ion Delay 10.04

Northbound
Ll  L2

1-8 3
3.1
0.26
5.11
433
9. 90
A

9. 90
A

LOS B

Southbound
L1 L2

170
3. 1_
0.24
q 1n

420
9.70
A

o ?n
J. lV

A
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HCS+: Unsignal ized

Onumonu
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Deer Canyon Drive
Cucamonga

737
909-483-481 6

:  onumonucGaof.com

Intersect ions Release 5.2

Fax: 909-98 9-I5i  6

& Associates

locust Ave
Bernardino

Proj Tr

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

AnaJ-yst :
Agency/Co.:
f teto Porfnrmod.

Analysis Time per iod:
fntersect ion:
Jur isdict ion:
Uni ts:  U. S. Customary
Anal-ysis Year:

Chidi Onumonu
Albert  Wi l -son
02/08/14
PM PeaK Hr
Randall- Ave G
CnrrnJ-rz n€ Qrn

2015 Phase 1 w
Project  ID: Intersect ion # 10
East/West Streeu:
North/South Street:

Worksheet 2

Eastbound
TM

Randal-l- Ave
Locust Avenue
Volume Adjustments and Si te Character ist ics

Westbound
TM
L _t- t(

Northbound I  Southbound
T R I t  T R

I
Volume
? Thrus

30 110
Lane

15 1146 110 38 1s5 23 I  11 L4B 18
!g!  u

/ -nn€i  *"--+- i  ^ .^vvrrr !YuroLtul l

PHF
Fl-ow Rate
I  Heavy Veh
No. Lanes
Opposing-Lanes
Conf l  i  c t  ing- lanes
Geometry group
Durat i -on,  T 0.25

Fl-ow Rates:
Total  in Lane
Left-Turn

Eastbound Westbound Northbound
L1 L2

LTR
0.82
263
0

1
1
2
2

Southbound
L1 L2

LTR
0.9s
184
0

1
1
2
2

L1

LT
0.79
I16
0

LZ

R
0 .19
18
0

L1

LT
0.86
180
0

L2

R
0.86
I2
0

2
2
1
5

2
2
1
5

hrs

worksheet 3 -  saturat ion Headway Adjustment worksheet

Eastbound Westbound Northbound Southbound

Right-Turn 0
Prop. Left-Turns 0.2
Prop. Ri_grht-Turns 0.0
Prop. Heavy Vehic le0.0
Geometry Group 5
Adjustments Exhibi t  17-33:

hlT-adj  0.

TT

716

L2

1B
0
1B
0.0
1.0
0.0

5

L1

180
53
0
0.3
0.0
0.0

L2

I2
0
I2
0.0
1.0
0.0

5

0.5

L1

263
qo

2B
0.2
0.1
0.0

L2 L1

184
11
1B
0.1
0.1
0.0

f )

2

0.2

2

0.2


