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Corridor Performance Training Plan

1 Module 5: Finding TCR Corridor Performance data
for uncongested freeways and rural two-lane
conventional highway.

00 PeMS: In-District training using PeMS to find TCR
Corridor Performance datasets. Held throughout
Summer 201 3.

0 Module 6: Finding TCR Corridor Performance data

for severely congested freeways. Likely to be held
in Fall 201 3.



Module 5 Scope

I
0 Urban Route
O Uncongested Freeway Methodology
01 Rural Route
O Two-lane Highway Methodology

01 Cover all required datasets and some important
optional datasets.

0 Using a simple, baseline methodology, that is
available statewide.

O PeMS will be covered as a separate training through
Traffic Operations



Urban Route Datasets

O AADT Segment # 1 Peak Hour Traffic Data
Basic System Operations Peak Period Length 1
O LOS AADT (BY) 9200 Peak Hour Direction N/A
Peak Hour Time of Day am
L] T AADT (HY 13340
VM aoT (G ) — 1.55% Peak Hour Directional Split 70/30
: Growth RatejfYear - ° BY
0 DVHD (35 mph) ey (B
LOS Method Peak Hour Directional Split 80/20
0 Peak Hour LOS (BY) E ()
LOS (HY) E Peak Hour VMT (BY) 10000
O Directional 05 Concent = Peak Hour VMT (HY) 20000
i 1
Sp||1' 2id5s Peak Hour V/C (BY)
VMT (BY) Peak Hour V/C (HY) 1
O VMT VMT (HY) 30482
Peak Hour Avg. Speed 30
i i h}{BY)
0 v C Daily Vehicle Hours of Delay 50 (mp
/ (35 MPH)(BY) Peak Hour Avg. Speed 25
(m ] AVg. Speed Daily Vehicle Hours of Delay 20 (mph){HY)
(35 MPH){HY) Peak Hour Vehicle Hours of 100
O VHD (35 mph) Daily VHD (35 MPH) Method PeMS Delay (35 mph) (BY)
Peak Hour Vehicle Hours of 140
Delay (35 mph) (HY)
Peak Hour VHD (35 MPH
*Managed Lane Performance and Bottleneck datasets prsiinhe ( ) PeMs

are covered in the PeMS training
* Truck AADT covered in Rural




O O O O 0O

Rural Route Datasets

AADT

LOS

VMT

Truck Traffic

Peak Hour

O Directional
Split

VMT

V/C

Avg. Speed

VHD (35
mph)

Peak Hour Traffic Data

Segment # 1
Basic System Operation Peak Period Length !
Peak Hour Direction N/A
AADT (BY) 9200 -
Peak Hour Time of Da
AADT (HY) 13340 — Y :
AADT: Growth Rate/Year 1.55% F:%k Hour Dikectional split 70/30
HCM
LOS Method Peak Hour Directional Split 80/20
LOS (BY) E (HY)
LOS (HY) E Peak Hour VMT (BY) 10000
LOS Concept E Peak Hour VMT (HY) 20000
VMT (BY) 21022 Peak Hour V/C (BY) 1
VMT (HY) 30482 Peak Hour V/C (HY) 1
Truck Traffic Peak Hour Avg. Speed 30
(mph)(BY)
Total Average Annual Daily Y
Truck Traffic (AADTT) (BY) Peak Hour Avg. Speed 25
) (mph){HY)
Total Average Annual Daily 700 ]
Truck Traffic (AADTT) (HY) Peak Hour Vehicle Hours of 100
3.5% Delay (35 mph) (BY)
=) - 0
TotalTricks 4% 6rARDT) (DY) Peak Hour Vehicle Hours of 140
Total Trucks (% of AADT)(HY) 5.2% Delay (35 mph) (HY)
5+ Axle Average Annual Daily 129 Peak Hour VHD (35 MPH) PeMS
Truck Traffic (AADTT)(BY) Method
5+ Axle Average Annual Daily 200
Truck Traffic (AADTT){HY)
5+ Axle Trucks (as % of 1.40%
AADT)(BY)
5+ Axle Trucks (as % of 2.2%

AADT)(HY)




SR-99 Segment Analysis

Urban

Uncongested

Freeway




Urban Route: Uncongested Freeway
2

0 A freeway is a separated highway with full control of

access and two or more lanes in each direction
dedicated to the exclusive use of traffic. (HCM Ch. 10)

0 Uncongested: This methodology applies to freeway
routes that are not experiencing severe congestion. For
the purposes of this methodology, severe congestion
occurs when travel demand exceeds freeway capacity,
vehicular speeds are 35 miles per hour (mph) or less,
and conditions lasts for 15 minutes or longer during
peak commute periods on a typical incident-free
weekday.



Urban Route Sample: SR 99

0 Segment: PM 29.364 - PM
T37.451 (north of Southgate
Ave. to north of W. Eaton
Rd.)

0 4F facility within the City of
Chico in Butte County

0 Important north-south
corridor that provides access |
for commuting and
recreational traffic

SR 99 from the Skyway overcrossing

0 Urban development along
the corridor
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Urban Data Tools and Sources
I

1 Google Measuring Tool

0 Highway Capacity Software 2010
O LOSPLAN - FREEPLAN module

0 Traffic Volumes Book

0 Traffic Volumes Book — Peak Hour Volume Data Table
(back of book)

1 Ramp Volumes Book
01 Truck Volumes Book

0 Traffic, Ramp, and Truck Volumes Books can be found
here:
http: / /www.dot.ca.gov /hq/traffops/saferesr /trafdata
/index.htm



Google Measuring Tool

£
L

€« — C M [1 maps.google.com/maps?hl=en&tab=wl

Google  dicc « I [ sun |

]}
0
[
a

Get directions My places

, Chico, CA

Directions Search nearby more~

Explore this area »

Places

Sierra Nevada Brewing Company
Cal Northem School of Law
California State University

Maps Labs - Help

Google Maps - 82013 G Tarms of Uise - Frivacy

fMaps Labs -t
- 82013 Google -



Google Measuring Tool

+You Search Images Maps Play YouTube HNews Gma ve Calendar More ~

GO ( sgle chico, ca

Get directions My places ™ c2
(,‘? Chico, CA
Directions Search nearby more

Explore this area »
Google Maps Labs [x]

Google Maps Labs is a testing ground for experimental features that aren't quite ready for primetime. They -
may change. break or disappear at any time. 5
If such a feature breaks, and you're having trouble loading Maps, use this escape hatch: /maps7itr=0.

Photos

Distance Measurement Tool

23 B Adam S, Andrey S, James M, Seth L
2imi W,
Il b

@ Enable
Places (") Disable
Sierra Mevada Brewing Company
Cal Morthern School of Law

California State University

Measure the distance of a path on the Earth

Show Me Here! “)Enable
Cornelius G @ Disable
Adds_z» ~Lontext menu that lets you zoom directly

oom level at the point under the cursor.

Drag 'n' Zoom Z)Enable
Dave D @ Disable

mn

Zooming in on a specific part of the map is now fast and easy.
Simply click the DOrag 'n’ Zoom button, draw a box on the map.
and zoom! You're there!

m‘ Back to Beta ) Enable
\e David 5 @ Disable
Gmail i1sn't the only one that can enjoy a BETA tag.

[ Save changes ] [ Cancel ] Iél;l}ﬁ;)lretaalltc:(;l'uonfave your enabled Labs for next time, you must sign in to your

Click Enable
& Save
Changes




Google Maps & Measuring Tool

Get directions My places = oo 4

Distance Measurement Tool

Click on the map to trace a path you want to
measure.

Units:
) Metric @English I'm feeling geeky

Total distance:
8.00691 mi

Click
Measurement
lcon and Begin
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Urban: AADT BY and HY

[ ) B H .
0 Required | SasicswtemOpeations
<AADT(BY) >

0 Average Annual OT (HY) —

inly TI‘CIffiC Rate/Year
LOS Method
LOS (BY)
LOS (HY)
LOS Concept
VMT (BY)
VMT (HY)

Daily Vehicle Hours of
Delay (35 MPH)(BY)

Daily Vehicle Hours of
Delay (35 MPH)(HY)
Daily VHD (35 MPH)
Method




Traffic Volumes Book

2011 Traffic Volumes Book

. Back Back Ahead Ahead
Rout Postmil Peak  Peak Back Peak Peak  Ahead
Dist e Co e Description Hour Month AADT  Hour Month  AADT
i 95 BUT 26.04  NEAL HIGHWAY 2600 28500 26000 2350 26000 24000
i 95 BUT R 30,603 CHICO, SKYWAY OC 3150 33500 32500 4500 53000 49500
i 99 BUT R 31498 EAST20THST 4500 53000 49500 6200 72000 70000
i 99 BUT R 32445 CHICO,JCT.RTE. 32 E 6200 72000 ﬂ
i 95 BUT R 33.282 CHICO, EAST FIRST AVE 1200 750 5800 61000 59000
i 99 BUT R 34.245 CHICO, COHASSET HIGHWAY 580 61000 59000 3700 45000 41500
i 95 BUT R 34527 EASTAVE /ﬁ' 50 45000 41500 2600 31000 28000
i 99 BUT R 36.305 EATON AVE / 2600 31000 28000 1800 19400 18800
i 95 BUT 38.79  WILSON LANDING RD 1800 15400 18800 1400 15000 14700
_ _ o Present AADT acquired from
“EHGER NG EEEL E the Traffic Volumes (Pick the
AADT (BY) 73,000 Highest)
AADT (HY) 114,330 N AADT 20 Years Horizon
produced by MPO model
AADT: Growth Rate/Year

forecast: 114,330



Develop Traffic Projection
2

140,000
120,000

A 100,000

A

D 80,000

T 60,000
40,000
20,000

Establish Traffic Growth Trend
Based on Existing Data

50,000

O N ¥ ¥V 00 O N ¥ Vv 0 O N ¥ Vv o O
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o O O O O O O O O 0o o o o o o o
AN AN AN AN AN AN NN NN NN NN N



Urban: AADT Growth Rate/Year

Basic System Operations

0 Percent of growth of

AADT (BY) 73,000
AADT per yedr AADT (HY 114,330
R
ADT: Growth o
9= P S >
LOS Method
g = average annual growth rate
_ LOS (BY)
x = future (base) year volume
y = earlier year volume LOS (HY)
= number of years LOS Concept
VMT (BY)
g =((114,330/73,000)*1 /20) - 1 VMT (HY)
Daily Vehicle Hours of
g=22% Delay (35 MPH)(BY)
Daily Vehicle Hours of
Source: NCHRP 255 Highway Traffic Data Delay (35 MPH)(HY)
for Urbanized area Planning and Design Daily VHD (35 MPH)
Method




Urban: LOS Method, BY, HY, Concept

0 Optional

1 Use FREEPLAN to find
LOS BY and HY

01 This method only

applies if LOS does not

reach LOS F. If it does
reach LOS F use the
congested method that
will be covered in

Module 6.

Basic System Operations

C

AADT (BY) /3,000
AADT (HY) 114,330
AADT: Growth Rate/Year 2.2%
0S Method Hm

LOS (BY)
LOS (HY)

~LOS Concept T
VMT (BY) —
VMT (HY)

(35 MPH)(BY)

Daily Vehicle Hours of Delay

(35 MPH)(HY)

Daily Vehicle Hours of Delay




FREEPLAN: TCR Inputs and Outputs
I

0 Inputs 01 Outputs
O Peak Hour Directional oLOS
Split O Avg. Speed

O Peak Direction Volume

O % Heavy Vehicles (All
Trucks)
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FREEPLAN LOS

l Florida Department of Transportation

I

FREEPLAN 2009

Freeway Level of Service Analysis

for Conceptual Planning and Preliminary Engineering

Version Date: 12/12/10

Startup Options

Would you like to...

Start a new project | or ‘ Open an existing project ‘

S




FREEPLAN Project Properties
I

File View Help

L ICEN | INPUTS:

Roadway Information File Information

Freeway Name BUT- 99| File Name But-99 NorthBound xfp

From PM 294 To PMT375 Analyst Al Arana D COUnIl-y & ROUfe
Area Type | Other Urbanized | Analysis Date  5/15/2013 [

Peak Direction Northbound - P — Calrans ] POST Mi I e Rq N g e
Off Peak Direction Southbound Notes

Study Period |Dir Hr Demand Vol |

01 Area Type

The area type sets the default values that will initially appear in the data input fields.
Note that changing the area type at any time during an analysis will reset all data input D e CI - e CI
fields to the default values corresponding to the selected area type.

For the vanables highlighted in blue on the following screen, local values must be used. M M
Direction

0 Study Period:
Directional Hour
Demand Volumes

<-- Proiect Properties pfiment Data | LOS Results | Service Volumes | -->>



FREEPLAN: Peak Direction
IR

0 Chose NB direction because collected on o
Thursday, which is more representative of an
average day than a Monday

1 Resource: Traffic Volumes Book — Peak Hour Volume
Data Table (back of book)

OTM32420 CALTRANS TRAFFIC VOLUMES PAGE # 25
06/29/2012 LATEST TRAFFIC YEAR SELECTED
08:07:16 PEAK HOUR VOLUME DATA
AM PEARK PM PEARK
1 WAY % % % WAY % % %
DI RTE co PRE PM CS LEG YR Dir FHV K D KD HR DAY MNTH Dir PHV K D KD HR DAY MNTE

03 089 BUT R 30.60 3B5 B 11 s 1985 9.65 B3.22 6.1 7 MON SEE\ylEDS 10.03 55.38 5.55 16 THU SEP



FREEPLAN Study Period

P FREEPLAN 2009: Transﬂicminﬂ;l'l :rban Area - [Project Properties] |:|

File View Help
EEEIEET |
| Roadway Information File Information
Freeway Name BUT-99 File Name 4SR-99 NorthBound xfp
Fram PM29.4 To PMT375 Analyst Al Arana
Area Type | Transitioning/Urban v Analysis Date 5/ 7/2013 -
Peak Direction [Non‘hbound VI Agency Caltrans
Off Peak Direction Southbound Notes
Study Period [Dir Hr Demand Vol v/ N

K100
Kother
Dir Hr Demand Vol

The area type sets the default values that will initially appear in the data input fields.
MNote that chanaina the area tvoe at anv time durina an analvsis will reset all data inout

Dir. Hr Demand Vol

K100th The ratio of
the 100th highest
traffic volume hour
of the year to the
annual average
daily traffic.

Kother User enters a
K factor for a time

period other than
the K100, such as,
K30, K5/6.



FREEPLAN Segment Data

0 Data Inputs: AADT, % Heavy Vehicles, Peak Hour Factor, and Hourly
Volumes

01 Characteristic Inputs: From /To, Segment Type, Segment Length,

Number of Thru lanes, Number of Aux Lanes, Posted Speed, Free
Flow Speed, and Terrain

0 Must start with a Segment Type of Basic Segment as Segment 1

0 Local Adj. Factor automatically set when Area type is selected under
Project Properties

@ FREEPLAN 2009: Other Urbanized Area - [Segment Data] (=T -

File View Help

DNEHSL|le@

C\Projects\Training\But-99-Revision Base Year.)cfp|

“« Add New Row == Insert New Row = Delete Row

D

Facility-wide Yalue ey
AADT 32500 /= K Eactor 0094 D Factor 055 Peak Hour Fa 0.9501=
Local Adj. Factor 0.96= ® Heavy Vehicles (A= )amp Metering || Facility Length (mi) 8.5051=
P
Segment Edit | Segment | InBetween (Hourly LLEEy | LT EeD Posted Az )
Foem = T Int Length Length [| Volume Uit (I Speed A2 V=T
ype 9 9 anes Lanes Speed
» 1 LENGe Skyway | BasicSe. |~ [ Edit] 4206 \ 1732 2| o|v| e |v| 70|~| Level|~




FREEPLAN: AADT

-

1 Pick an AADT

File View Help h H

SELICEN | RS that is

Z= Add New Row == Insert New Row = Delete Row °

Facility-wide Values

representative
AADT 32500 = K Factor 0.094[2 D Factor 055 Peak Hour F
Local Adj. Factor 096=% Neavy Vehicles 60= Ramp Metering [ | Facility Leng Of th e
Segment Edit | SegmeRg InBetween | Hourly R Posted T . b e g i n n i n g Of
FIEL A= Type Int Length ngth | Volume LE:_IZJS L:::Zs Speed SFIW LI
- Skyway | BasicSe.. |~ | Edit|] 4206 2| 2]~  ol=] es]x| 7[+] Level]~] 'l'h 1_
e segmen
ffic Volumes Book g
Back  Back Ahead L LI kely
Rout Postmil Peak Back Peak d H
ifferent than

Dist e Co e Description nth AADT  Hour
3 99  BUT 26.04  NEAL HIGHWAY 2600 28500\-2608Q 2350 2 ’rhe AADT
3 99  BUT R 30.603 CHICO, SKYWAY OC 3150 33500\ 32500) 4500 5
3 99 BUT R 31.498  EAST 20THST 4500 53000 oo 6200 7 °
3 99 BUT R 32.445 CHICO,JCT.RTE.32E 6200 72000 70000 7200 7 Re po rted 19
3 99 BUT R 33.282 CHICO, EAST FIRST AVE 7200 75000 73000 5800 & h T C R
3 99 BUT R 34.245 CHICO, COHASSET HIGHWAY 5800 ©1000 55000 3700 4 1. e
3 89 BUT R 34.927 EAST AVE 3750 45000 41500 2600 3




FREEPLAN: % Heavy Vehicles

— — sy — - _——————

File View Help Resource:

DEH 3R e | C:\Proj

“= Add New Row == Insert New Row = Delete Row

Facility-wide Values D Tr UC k vo I U m es

AADT 32500 = K Factor 0.094[2 D Factor 055 Peak Hour F

Local Adj. Factor 096 1= % Heavy Vehicles A= Ramp Metering [ | Facility Leng BOOk 20 .I .I

Number | Number Free

sz. ‘?-i%f’ p;'%d 1 TRUCK %
0|~ 65|~ 70|~v| Level|~
TOT VEH

Segment Edit | Segment | InBetween | Ho
Type Int Length Length | Volu

BasicSe.. || Edit| 4206 1732

WEHICLE TRUCK TRUCK TRUCK AADT  TOTAL
POST E AADT AADT 26 TOT & ——— By Axle ———— ]

RTE  DIST CNTY PMILE S DESCRIPTION TOTAL TOTAL WEH 2 3 4 S+

29 E} BUT 4.28 A GRIDLEY, SPRUCE STREET 201 194 124 685 2]

ag = BUT 11.159 B JCT. RTE. 162 WEST 231 140 106 573

29 = BUT 11.159 A JCT. RTE. 162 WEST 23s 143 108 583

=T=) EY BUT 13.161 B JCT. RTE. 162 EAST 275 166 126 e83

29 = BUT 12.161 A JCT. RTE. 162 EAST 200 122 =3 496

a9 EY BUT R30.603 B CHICO, SKYWAY 1437 a39 226 1278 EE
OVERCROSSING

29 = BUT R320.602 A CHICO. SKYWAY 2177 1932 73 234 &4
OVERCROSSING

29 = BUT R32.445 A CHICO, JCT. RTE. 32 =211 284 107 1230 &4
EAST

=T=) 3 BUT R34.245 B CHICO, COHASSET 2346 178 7O s81 &




KLier20

FREEPLAN: Segment Type

@» FREEPLAN 2009: Other Urbanized Area - [Segrr [] Seg ment Type
File WView Help
NS & D e O Basic
o Add New Row —= Insert Mew Row = Delete S
Facility-wide Waluas egment
AADT 32500 = Click .
_ Here For o Diamond
Local Adj. Factor 0.96 = e Heaw
r Dropdown .
: Menu O PC”"I'ICII
rom o Segment
] T Type Cloverleaf
L Begin ... | Skyway [BEE_ECSEQ.I:T -~
2| Siowey Bosic Segment o Full
FPartial Cloverle:
Lt Cloxs Cloverleaf
Off Ramp
O On Ramp
0 Although we are finding data for one TCR segment
9 N 9 ! o Off Ramp

for analysis purposes in FREEPLAN, the segment
needs to be broken into smaller sub-segments to
capture interchanges separately from basic
segments.



Slide 29

KLier20 AADT in this image does not match the AADT chosen earlier, which was 32500
138232, 5/30/2013



FREEPLAN: Sub-segment Length

'ﬁ FREEPLAN 2009: Other Urbanized Area - [Segment Data]

File View Help T I
DEH S4 | e | CA\Projects\Training\But-99-R OO :

== Add New Row == Insert New Row = Delete Row

Facility-wide Values

AADT 325002 K Factor 00942 D Factor 0551 Peak Hour Factor I:' G OO g I e

Local Adj. Factor % Heavy Vehicles Ramp Metering |:| Facility Length (mi) 8.0821=

Number | Number Free

Posted

[ d
Measuring
To ‘ Segment Edit | Segment |InBetween | Hourly Thru A Flow Terrsin

Type Int Length Length | Volume [Shes laas Speed Speed TOOI
1| Begin..| Skyway| BasicSe. |~v| Edit] 1500 | ame|  2]«]  o|+| e|x] 70|~| Level|~

From




FREEPLAN: Hourly Volume

1 Use Peak Hour Volume for the direction chosen for
analysis

0 Peak Hour Vol x Directional Split Factor= Hourly Vol

S S - —- gy — — - ——— - — - —_— — = ——
— —

W FREEPLAM 9: Other Urbanized Area - [Segment Data]

File View Help
JEH & 4 @ C\Proj

. Add New Row == Insert New Row = Delete Row

Facility-wide Values

AADT 32500 = K Factor 0.094 [ D Factor 0555 Peak Hour F

Local Adj. Factor 096 = % Heavy Vehicles 6.0 Ramp Metering || Facility Lent

-

Edit | Segment N_Ul_:bEr Nl_;mber S ||::InEHEE .
Int Length Length ru ow errain

From Se_;rgment [ InBetween | Hourly X Sﬂs :
ype a Speed
Se] Skyway | BasicSe.. || Edit| 4206 2|« o|v| 6|v| 70|+ Level |~

el Lanes Lanes P




Urban : Peak Hour Directional Split Factor
24

] Assume PGQI( HOUI’ Peak Hour Traffic Data
Directional Split Remains Peak Period Length
Unchanged for HY Peak Hour

Direction
0 Directional Split Factor = Peak Hour Time of

\

0.55

1 Resource: Traffic Volumes
Book — Peak Hour Volume

Peak Hour
Directional Split
(BY)

Peak Hour

Data Table (back of book) Directional Split 55/45
(Hv)

OTM32420 CALTRANS TRAFFIC VOLUMES PAGE # 25
06/29/2012 LATEST TRAFFIC YEAR SELECTED

08:07:16 PEAK HOUR VOLUME DATA

AM PEARK P‘M PERK
1l WAY % % % 1 WAY
DI RTE co PRE PM C5 LEG YR Dir PHV K D KD HR DAY MNTH Dir PHV D ED HR DAY MNTE

03 089 BUT R 30.60 3B5 B 11 s 1985 9.65 B3.22 6.1 7 MON SEP N 1808 10.03 55 38 J5.55 16 THU SEP



FREEPLAN: Hourly Volume

( FREEPLAN 2009 Other Urbanized Area - [segmentDatal ]
1 Peak Hour

File View Help
DS HEH &R @ | CAProj —
“= Add New Row == Insert New Row =* Delete Row vo I U me -
Facility-wide Values
AADT 3250015 K Factar 0.094 2 D Factor 0.55(3 Peak Hour F 6 2 OO
Local Adj. Factor 0961 % Heavy Vehicles 6.01% Ramp Metering [ | Facility Len

1 Directional

. Number | Number Free
Segment Edit | Segment | InBetween | Hourly Posted -
To Thru Aux Flow Terrain
Type Int Length Length | Volume Lanes Lanes Speed e e
Skyway | BasicSe.. |v| Edit|  4206] Y= 2]~ o|v| e|v| 70| Level|~ Sp I It FCICTOI‘
2011 Traffic Volumes Bod - '5 5
Back  Back head [ HOUI'IY Vol =
Rout Postmil Peak  Peak Back =
Dist e Co e Description Hour Month AADT  Hou 3 ] 50 X 0.55 -
i 9 BUT 26.04  NEAL HIGHWAY 2600 28500 26000 2350
i 99 BUT R 30.603 CHICO, SKYWAY OC < 3150 53350{] 32500 4500
i 99 BUT R 31498 EAST20THST 4500 53000 49500 6200
i 99 BUT R 32445 CHICO,ICT.RTE.32E 6200 72000 70000 7200
i 99 BUT R 33.282 CHICO, EAST FIRST AVE 7200 75000 73000 5800
ER BUT R 34245 CHICO. COHASSFT HIGHWAY RRON  RINO0D 58000 3700



FREEPLAN: Sub-segment 2

File

i

) FREEPLAN 2009: Other Urbanized Area - [Segment Data]
View Help

0 Once the inputs for the Basic Segment have been entered,

need to add a new row for analysis of the interchange

CM\Proje
( sert New Row =2 Delete Row
Facility
32500 = K Factor 0.094 [ D Factor 0.5515 Peak Hour Fz
0962 % Heavy Vehicles 6.0[% Ramp Metering [] Facility Lengt
Seagment Edit | Segment | InBetween | Hourly PLTEED L LToE Posted —EE )
Type Int Length Length | Volume Thru Aux Speed Flow Terrain
Lanes Lanes Speed

=S bt FEEE e > =3 e ras et
Full Clove... | ™ Edit 3530 1732 2 |- ( d 65 | 70 | = | Level |




FREEPLAN: Segment Data

C ft LI maps.google.com/maps/hi=ensitab=wl

+You Search Images Maps

1 Measure the
Segment
Length

GOUS[E chico, ca

Get directions My places = oo 4

Distance Measurement Tool

Click on the map to trace a path you want to
measure.

Units:
) Metric @

glish I'm feeling geeky

Total distance:
3532.88 ft

40 Segment is a
Full
Cloverleaf




FREEPLAN: Segment Data

) FREEPLAN 2009: Other Urbanized Area - [Segment Data] I N P U TS
[ ]
[ ]

File View Help
DEH S A @
[ ]
. Add New Row == Insert New Row = Delete Row ] P |Ck FUI I
Facility-wide Values
AADT | 32500 K Factor 009412 D Factor 0. Cloverleaf
Local Adj. Factor 096/% % Heavy Vehicles 60 Ramp Metering I
Segment Edit | Segment | InBetween | Hourly N#_':rlzer NLATr S
Type Int Length Length Yolume Lanes Lanes e g m e n'l'
BasicSe.. | ™ Edit 2000 1732 2 |- |-

Full Clove... |~ Edit

3530 1732 2|~ 0|~ Lengfh

0 Ramp data

Click on Edit
to input

ramp data



FREEPLAN: Editing Ramp Data

Interchange Data. & —

Gore to Gore Distance

- - — g g -
Segment#2: From Skyway to
| | 06/21/2012 CALTRANS TRAFFIC VOLUMES
| | 06:38:19 PRINT FILE FOR RAMP AADT
| |
03-BUT-099
G D P POST P 2002 2003 2004 2005
P MILE S DESCRIPTION ADT ADT ADT ADT
G.oretc:)Gnra Dist%moe[lt) 023.613 NB OFF TC PENTZ/DURHAM 700
¢ A an i g i o — 023.692 SE ON FR PENTZ/DURHAM 710
@ @ 024.127 SECFF TQ PENTZ/DURHAM 2060
) : : 4 024.145 NE ON FR PENTZ/DURHAM 2030
| | R 030.355 NB OFF TG SKYWAY 3610 4590
R 030.448 SB ON FR SKYWAY 5250
R 030.693 NBE ON FR EB SKYWAY 3740

A 342 B 0% c©
Ramp Ramp Jemanc =
Heavy
f
Jumber Type [weh/h) Vehicle
» BB offRa.| 523 5|
2 | OnRa. 422 5
3 | OffRa.. 0 0|
4 |OnRa | 1181 5]

== ==

hd 426 45
A 668 45
hd 450 40
hd 1000 40

Resource: Ramp Volumes Book

Assume 10% of RAMP ADT for
Ramp Peak Hourly Volume

For Ramp Volumes extrapolate
base year (2005) using
Extrapolation Factor (Fe) from
NCHRP formula:

Fe=(g+1)"n,

g=AADT growth rate
/year=2.2% or 0.022

n= Number of Years
in this case is 2011-2005 = 6

Years

Fe=(0.022+1)"6
Fe=1.14

Free Flow Speed is a default set
by the program

Accel /Decel Length: measured
using the Google measurement
tool



FREEPLAN: Sub-segment 4

Search Images Maps Play YouTube News Gmail Drive

GOUSle Chico, CA )

INPUTS:

1 Measure the

is0n =
Get directions My places = co 4 [

Distance Measurement Tool

Click on the map to trace a path you want to
measure.

Units:
DI Metric @ English I'm feeling geeky

Next Segment

Total distance:
3531.21 ft

Delete last point

0 Segment is o
Diamond | /C




Diamond | /C

wFREEPLAN 2009: Other Urbanized Area - [Segment Data]
File View Help
DEH S & @ | C\Projects\Training\But-99-Revision Base Year.

‘3. Add New Row == Insert New Row 2 Delete Row

Facility-wide Values

| AADT 325002 K Facior 0.094 D Factor 055 Peak Hour Factor 0.950/%]
Local Adj. Factor % Heavy Vehicles Ramp Metering Facility Length (mi) 3.082=

. Number | Number Free
From To S?rg e I?:tﬂ SEE:}?: t [nE: :“?:n ?;:“r?e Thru A gosted Flow Terrain
ype 9 9 Lanes Lanes Speed
Begin ...| Skyway | BasicSe.. |~ Edit 1500 1732 2w 0|~ 65|=| 70|~ Level |~
Skyway Full Clove... | = Edit 4000 1732 2| 0|l 65 |« 70 (> f Level | >
1500 2812 2ulw 0| 65 | = 70> { Level |~
3530 2812 2| 0|~ 65 | ¥ 70 | > | Level | ¥
1657 3847 2| 0> 65 | ¥ 70| > | Level |~

0 Pick Diamond 1/C
0 Input Segment Length

Click on Edit

to input ramp
data

1 Ramp data




Diamond |/C Ramp Volumes

10)
Interchange Data
Segment#4: From E. 20th to |
Year 2005
R 030.355 NBE OFF TO SKYWAY 3610 4590
R 030.448 SB ON FR SKYWAY 4480 5250
| I R 030.693 NE ON FR EBR SKYWAY 24850 3740
| I R 030.748 SB OFF TO EE SKYWAY 8930
|
: | R 030.74% SB OFF TO WB SKYWAY 4400
- | 1 R 030.820 NB ON FR SKYWAY 9360
Gore lo Gore Distance (ft)
!_ | 2 ] R 030.821 NB ON FR WB SKYWAY 10460
| | R 030.887 SB OFF TO SKYWAY 23960 13390
| | OFF TO 20TH ST 2730 3550 IS
1 | I 2 226N 2950
|
| ONM FROM 20TH ST 12540 12710 I8
~ —
|
*0.1)* =40
Gore to Gore Distance (3,555 o] ) .I .] 4 4 ]
- N ‘
A 530
Ramp Ramp Jemanc HE:I MNum /Decel Free Flow JMf-Ramg Edit
Number Type [wveh/h) '\.I'ehic\lw es Length Speed Analysis
» 1 OfRa.| 401 5 1]~ 450 40 Edit |
. 2 | OnRa. 1436 5 1= 820 45 i

INPUTS:

O

Assume 10% of the
ADT for Ramps

For Ramp Volumes
extrapolate base
year (2005) using
factor based on
NCHRP formula:

Fe=(GF+1)"n,

GF =0.022 or
2.2%

n= Number of
Years

in this case is
2011-2005 =6
Years

Fe=(0.022+1)"6
Fe=1.14



FREEPLAN: Completed Segment

i e i e I o Continue

File View Help
DEH Gl e | Ci\Projects\Training\But-99- DOWHSTI‘eCI m

‘2. Add New Row == Insert New Row 2" Delete Row

Facility-wide Values I:I Measu re qnd

AADT 32500 %] K Factor 0094 D Factor 0551 Peak Hour Factor 0950

.
Local Adj. Factor % Heavy Vehicles Ramp Metering Facility Length {mi) I n d |Cq Te Ty p e

4] »]

From To S?rgment Edit | Segment | InBetween | Hourly N_llj_:rl:er Nfsmber Posted I;lr;ev Terrain Of I / C
ype Int Length Length | Volume Lanes Lanes Speed Speed
1 Begin..| Skyway| Basic Se.. | ¥ Edit 1500 1732 2| 1] 65 (> 70|v| Level |¥ D Ld S'l' Seg men‘r
2 Skyway Full Clove... | * Edit 4000 1732 2| 1] 65 70 | v | Level |[¥
3 Basic Se.. | ¥ || Edi 1500 2812 2| a 65 70 (7| Level | * M
4 E. 20th Diamond | ¥ ﬂ 3530 2812 2|> ] 65 70 | v | Level ¥ I S

5 Basic Se.. | v [ Edit| 1657 3847 2 |- a 65 70 | v | Level |[¥ d d
6 SR-32 Diamond | * Edit 3530 3847 2| 1] 65 70 | v | Level |[¥ r e C o m m e n e
7 Basic Se.. | ¥ Edit 2500 3899 2| 1] 65 70 | v | Level |[¥ °
8 E st .. Ave | Diamond | ¥ Edit 3530 3899 2| 0 65 70| > | Level [ ¥ TO b e q B q S I C
9 Basic Se... | ¥ Edit 2365 3059 2| ] 65 70 | v | Level ¥
10 | Cohas.. Partial Cl. | v || Edit 3530 3059 2 0 65 70 |~ | Level | v Seg men‘l‘
1 Basic Se.. | v | Edit 1850 1999 2 a 65 70 || Level |+
12 EastA.. Diamond | ¥ Edit 3530 1999 2 ] 65 70|~ | Level |« °
13 Basic Se.. | * Edit 3300 1353 2 0 65 70 | ¥ | Level | * D C I IC k LO S
14 | W.Eat. Diamond | ¥ || Edit 3530 1353 2 a 65 70|~ | Level | ™

Basic Se... 2 0 65 70 |+ | Level Resul"‘s to ge"‘

the outputs

Project Properties Service Volumes | —-» >



Results
|

"@ FREEPLAN 2009: Other Urbanized Area - [LOS Results] (=l
|| File View Help
R IETCE | CA\Projects\Training\But-99-Revision B
| seomen S Opo D SRS vey S s Outputs:
w Basic 1732 4250 70.0 14.0 B ¢
| 2 Skyway- FullClover 1732 4249 616 184 C
3 - Basic 2812 | 4258 | 683 | 232 c n LO S: C
4| E20th- | Diamond 2812 | 3903 | 581 | 2838 D
5 - Basic 3847 | 4261 | 592 | 3656 E
6| smaz Diamand 3847 | 3006 | 582 | 337 D A
7 - Basic 3899 | 4262 | 585 | 375 E O verage
8 |E. 1st. Ave- . Diamond 3899 3906 628 283 D
9 - Basic 3059 4259 668 258 c S p e e d :
10| Cohasset- ParClo 3059 3904 602 221 C
11 - Basic 1999 4253 695 16.2 B 6 2 8
12| East Ave- Diamond 1999 3898 61.8 143 B ¢
B - Basic 1353 | 4244 | 699 | 110 A
14| W.Eaton- | Diamond 1353 | 3891 | 614 96 A
1 - Basic 887 69.8 72 A

Length (mi 8082 Free Flow Delay 477 LOS Threshold 00
gth (m) (secfveh) Delay (secjveh)



Urban: LOS BY

|43
0 Optional

0 Level of Service (BY)

Basic System Operations

AADT (BY) 73,000
AADT (HY) 114,330
AADT: Growth Rate/Year 2.2%
LOS Method HCM 2010
LOS (BY) , C

LOS (HY) /

LOS Concept

VMT (BY)

VMT (HY)

Daily Vehicle Hours of Dela
(35 MPH)(BY) /

Daily Vehicle Hours of
(35 MPH)(HY)

lay

Length(mi) | 8082  FreeFlowDelay [ 477 LOS Threshold 00 Avg. Speed [ cyg
(secfveh) Delay (secfveh) (mi/h)

Density
(pc/mifin) 214 LO@




Urban: LOS HY

0 Level of Service (HY)

Basic System Operations

0 Optional AADT (BY) 73,000
AADT (HY) 114,330
AADT: Growth Rate/Year 2.2%
LOS Method HCM 2010
LOS (BY) C
L
[ LOS (HY)
——
LOS Concept
VMT (BY)
VMT (HY)

E—

Daily Vehicle Hours of
Delay (35 MPH)(BY)

Daily Vehicle Hours of
Delay (35 MPH)(HY)




Urban LOS HY

'@ FREEPLAN 2009: Other Urbanized Area - [Segment Data]

|| File
EELCIEE

View Help

C\Projects\T

Facility-wide Values

' = Add New Row == Insert New Row = Delete Row

AADT K Factor 0094 D Factor 0.55% Peak Hour Factor

Local Adj. Factor % Heavy Vehicles Ramp Metering |:| Facility Length (m
From To S?rgyrlr;znt IT':;t Sl_eegr:;(ta;t lnE: :g?ﬁn &;ﬁ;ﬁ N#’:]:Je f Nli\n;xber g‘;‘::j EE:; Terrain

Lanes Lanes Speed

» 1 I skyway | BasicSe.. Edit| 1500 amore2[~[ ol &[] 0[] Level]~
2 Skyway Full Clove... Edit 4000 2700 2 }\0 | 65|*| 70 |v| Level |~
3 Basic Se... Edit 1500 4384 2|~ ks vl 70|v| Level|¥
4 E. 20th Diamand Edit 3530 4334 2|> 0|v| 6 |>[> |~ | Level ¥
5 Basic Se... Edit 1657 5958 2|~ 0|~ 65|~ 70|~ MV
B SR-32 Diamond Edit 3530 5958 2\* 0|=| 65 |v| 70|~| Level |™
7 Basic Se... Edit 2500 6039 2= 0|=| 65 |v| 70|~| Level |™
8 E 1st .. Ave | Diamond Edit 3530 6039 2T 0|w| 65|v| 70|v| Level |™
9 Basic Se... Edit 2365 4729 2T 0|w| 65|v| 70|v| Level |™
10 | Cohas.. Partial CI... Edit 3530 4729 2|~ 0|v| 65|>| 70|~| Level |¥
1 Basic Se... Edit 1850 3075 2|~ 0|>| 65|%| 70|~| Level |¥
12 EastA. Diamaond Edit 3530 3075 2|- 0|w| 65(*| 70|v| Level |™
13 Basic Se... Edit 3300 2067 2|v 0|w| 65(*| 70|v| Level ™
14 | W.Eat. Diamond Edit 3530 2067 2|~ 0|=| 65 («| 70|~ Level |«
15 Basic Se... Edit 2820 1340 2|~ 0|v| B5|>| 70|~| Level |~

HR=—=

Project Properties

LOS Results

R !
TCe v OTHEs

\_/

When future Peak Hour Volumes
are entered in FREEPLAN, future
LOS is displayed in the LOS

results screen

Capture fiscally constrained
projects in the STIP by setting the
facility characteristics (Number
Thru Lanes, Number AUX lanes,

etc.) in the HY FREEPLAN Segment
Data sheet

Hourly Vol (HY) = Hourly Vol
BYx20 Yr GF

20 Yr GF = AADT (HY) /AADT
3Y)_ = 114300/73 000=1.56

Apply the same GF to BY OFF
and ON Ramps volumes
previously estimated

Click LOS Results to get LOS HY



Urban LOS HY

L o e == o Starting at the

NEH&SR e C\Projects\Training\But-99-Revision Future e e. I
Segment S?%np'l:m D':;;,::uﬂﬂy é\::m[i:[y A;ep;z;%e Density Seli]gm Hat Spots I n It I a S eg m e nt
(SR Begin Proje.. Basic 2700 4250 688 222 Cc View
2 Skyway- FullClover 2700 4249 N/A N/A F View t h e F re ewa y
3 - Basic 4384 4258 N/A N/A F View . .
4 E. 20th- Diamand 4384 3903 MN/A N/A F View d t I y
5 Basic 5958 4261 N/A N/A F View I m m e I a e
B SR-32- Diamand 5958 3906 N/A N/A F View
7 Basic 6039 4262 NIA NIA F View g O e S Ove r
8 | E. 1st. Ave-... Diamond 6039 3906 N/A N/A F View
9 Basic 4729 4258 N/A N/A F View M
10, Cohasset- ParClo 4729 3904 N/A N/A F View C a p a C I ty’
11 - Basic 3075 4253 66.7 26.0 D View . .
12| EastAve- Diamond 3075 3898 60.8 220 c o View r‘es u Itl ng | n LOS
13 - Basic 2067 4244 698 16.7 B View
14, W. Eaton- Diamond 2067 3890 60.8 14.7 B @ View .
Basic 4229 10.9 A View F fO r t h e e ntl re

facility
o Note that none
Looghim) | 30s2 FooPuDelay [ A  loSTwwon [ yn  AvSeesd [ya Dot TR o5 @ of the other
<<~ Project Properties | Segment Data |[LOSIRESUS|| Service Volumes | -->> Outputs can be
calculated

System Planning Training Module #5



Urban: LOS HY

I ———

0 Level of Service (HY)

Basic System Operations

0 Optional AADT (BY) 73,000

AADT (HY) 114,330

AADT: Growth Rate/Year 2.2%

LOS Method HCM 2010

LOS (BY) C
L

[ LOS (HY) F
——

LOS Concept

VMT (BY)

VMT (HY)

E—

Daily Vehicle Hours of
Delay (35 MPH)(BY)

Daily Vehicle Hours of
Delay (35 MPH)(HY)




Urban: LOS CONCEPT

5 Optional

11 Based on District policy |aaor (sy) 73,000
AADT (HY) 114,330
AADT: Growth Rate/Year 2.2%
LOS Method HCM 2010
LOS (BY) C
LOS (HY) F

</:LOSConcept E >

VMT (BY)
VMT (HY)
Daily Vehicle Hours of
Delay (35 MPH)(BY)
Daily Vehicle Hours of
Delay (35 MPH)(HY)




Urban: VMT BY

] Required Basic System Operations
1 Vehicle Miles Traveled [AADT(8Y) 73,000
AADT (HY) 114,330
0 Resource: TI‘CIfﬁC AADT: Growth Rate/Year 2.2%
Volumes Book LOS Method HCM 2010
0 VMT=AADT x Length [0 -
LOS (HY)
LOS Concept E
TJywr (e) P
VMT (HY)

Daily Vehicle Hours of
Delay (35 MPH)(BY)

Daily Vehicle Hours of
Delay (35 MPH)(HY)




Urban: VMT BY (Daily, Bi-Directional)

Back Back Ahead Ahead
Rout Postmil Peak  Peak Back Peak Peak  Ahead
Dist e Co e Description Hour Month\_AADT / Hour Month  AADT
Zd
3 93  BUT 26.04  NEAL HIGHWAY 2600 28500 26000 2350 26000 24000
3 99 BUT R 30.603 CHICO, SKYWAY OC 3150 33500 32500 4500 53000 49500
3 99  BUT R 31498 EAST 20THST &S00 53000 49500 6200 72000 70000
3 93 BUT R 32445 CHICO,JCT.RTE.32E 6200 72000 70000 7200 75000 73000
3 95 BUT R 33.282 CHICO, EAST FIRST AVE 7200 75000 73000 5800 61000 59000
3 99  BUT R 34245 CHICO, COHASSET HIGHWAY 5800 61000 59000 3700 45000 41500
3 93 BUT R 34927 EASTAVE 3750 45000 41500 2600 31000 28000
3 93 BUT R 36305 EATON AVE 2600 31000 28000 1800 19400 18800
3 93  BUT 38.79  WILSON LANDING RD~ 1800 19400 18800 1400 15000 14700
Basic System Operations
Back .1 Daily y P 73 000
PM Distance AADT VMT AADT (BY) '
AADT (HY) 114,330
29.364|(Begin Segment) AADT: Growth Rate/Year 2.2%
30.603 1.239] 32,500 40,268 LOS Method HCM 2010
31.498 0.895] 49,500 44,303
. . LOS (BY) C
32.445 0.947] 70,000 66,290 =
33.282 0.837] 73,000 61,101 LOS (HY)
34.245 0.963] 59,000 56,817 LOS Concept E
/ *
34.927 0.682] 41,500 28,303 VMT (BY) 357,210
36.305 1.378] 28,000 38,584 VMIT (V) —
37.451 1.146] 18,800 21,545
TOTAL VMT 357,210 — |




Urban: VMT HY(Daily, Bi-Directional)
I

o Present AADT acquired ) :
from the Traffic Volumes pasic System Operations
73,000
o AADT 20 Years Horizon AADT (BY)
produced by MPO model AADT (HY) 114,330
forecast: 114,330 2 2%
AADT: Growth Rate/Year )
o To obtain your 20 Year HCM 2010
Growth Factor Divide L0S Method
Future Year AADT Over LOS (BY) &
Present Yea.r AADT and LOS (HY) F
apply resulting factor to c
your present year VMT LOS Concept
VMT HY = VMT (BY) x 20 YR GF —_— 0
VMT (HY) 557,000 4>
20 YR GF = AADT (HY) / AADT (BY) = 1.5 Daily Vehicle Hours of Delay (35
MPH)(BY)

VMT (HY) = 357,210 x 1.56 = 557,000



1 Required

0 Daily Vehicle Hours of

Delay using a threshold of
35 mph

N

Urban : Daily VHD (35 mph) BY

Avg. Speed Density 214 c
(mifh) 628 (pc/mifin) : Los

0 Based on FREEPLAN, average

Speed throughout the segment
is 62.8 MPH therefore there is
no delay under 35 MPH

ily Vehicle Hours of
Delay (<35 MPH)(BY)

Basic System Operations

AADT (BY) 73,000
AADT (HY) 114,330

(o)
AADT: Growth Rate/Year 2.2%
LOS Method HCM 2010
LOS (BY) D
LOS (HY) F

E
LOS Concept
VMT (BY) 357,210
VMT (HY) 557,000
_ra. —\

y




Urban: DVHD (35 mph) HY
B

] Opﬁoncﬂ Segment # 1
. . Basic System Operations
0 Daily Vehicle Hours of
. AADT (BY) 73,000
Delay using a threshold of AADT (HY) 114,330
35 mph AADT: Growth Rate/Year 2.2%
HCM
0 Suggested for Freeways LOS Method 2010
. D
and Expressways in Urban oS 2]
LOS (HY) F
areds. LOS Concept E
. . VMT (BY) 357,210
0 Cannot calculate using this ——— 557000
method because the Daily Vehicle Hours of )
segment reaches LOS F in petay (35 NPRIEY) ()
Daily Vehicle Hours of X
’rhe HY Delay (35 MPH)(HY)




Urban: Peak Hour

0 Peak Period Length: The length of ~_Peak Hour TrafficData
time during which the peak traffic _ 1o~
occurs. Must use a minimum length mwd Length
of 1 hour. Only required if Peak Peak Hour Direction NB
Period is being reported instead of | Peak Hour Time of Day 16:00 |
Peak Hour. Peak HoGDirectionai— —
0 Peak Hour Direction: Indicate Split (BY)
direction of peak traffic. Indicate peak Hour Directional
Northbound (NB), Southbound (SB), Soht ()
Eastbound (EB), Westbound (WB),
or both. Only required if repeating Peak Hour VMT (BY)
the datasets by direction. Peak Hour VMT (HY)
0 Peak Hour Time of Day: Indicate Peak Hour V/C (BY)
am, pm, am and pm, or the actual Peak Hour V/C (HY)
time. Only required if Peak
Hour /Period data will be provided. Peak Hour Avg. Speed
(mph)(BY)
Peak Hour Avg. Speed
(mph)(HY)




Urban : Peak Hour Directional Split BY

and HY
55

. Peak H Traffic D
D OpflonCII ea our Tratffic Data
. . Peak Period Length 1
0 Suggested to include if not Peak Hour B
. Direction
repeating peak hour measures Peak Hour Time of o
. . D '
for each direction. L=
Peak Hour \
. . Directional Split 55/45
0 Assume Peak Hour Directional (BY)
H H Peak Hour
Split Remains Unchanged for HY Dnactionat Spiit s |
THM)\ /
OTM32420 CALTRANS TRAFFIC VOLUMES PAGE # 25
06/29/2012 LATEST TRAFFIC YEAR SELECTED
08:07:16 PEAK HOUR VOLUME DATA

03 089 BUT R 30.60 3B5 B 11 s 1985 9.65 B3.22 6.1 7 MON SEP N 1808 10.03\355.38 J5.55 le THU SEP



Urban : Peak Hour VMT BY

Peak Hour Traffic Data

01 This measure is encouraged
but if data is completely
unavailable it is not required

0 Resource: FREEPLAN Segment
Length and Hourly Volume

Peak Period Length

Peak Hour Direction

NB

Peak Hour Time of
Day

16:00

Peak Hour
Directional Split
(BY)

55/45

Peak Hour
Directional Split
(HY)

55/45

———
Peak Hour VMT (BY)

Peak Hour VMT (HY)

Peak Hour V/C (BY)

Peak Hour V/C (HY)

Peak Hour Avg.
Speed (mph)(BY)

File View Help
NAEH 3 & @ | C\Projects\Training\But-99-
== Add New Row == Insert New Row =* Delete Row
Facility-wide Values
AADT 325005 K Factor 0.094[2 D Factor 055 Peak Hour Factor 0.950(=
Local Adj. Factor 0.96/% % Heawﬂ 6.0/ :/\ Ramp Metering [ | Facility Length (mi) 8.082 j(
i ber | Numbe F e
From To Se_lt:]yrggnl IT:;I fgr:;?; t nE;:gwte:n 5‘;5;2 \;:ruer LJ‘ATLK ' z:‘_seljg FEi Terrain
anes Lanes Speed
1 Begin . | Skyway | Basicse [»| Edit 1500 1732 | 2|+ o[~| es[+~] 70[~]| Level|~
I 2 Skyway Full Clove = | Edi 4000 1732 2|- o|- 65 | ¥ 70| > | Level | T
3 Basic Se.. |~ Edij 1500 2812 2| > 0| 65 [« 70 || Level |«
l r 4 E. 20th Diamond j 3530 2812 2| [ 65 |* 70 | ¥ | Level [«
5 Basic Se [+ Ed 1657 3847 2| [ 65 |+ 70 | ¥ | Level [«
6 SR-32 Diamond |~ Ei 3530 3847 2| o|- 65 |+ 70 |~ | Level | T
l 7 Basic Se - Edi 2500 3899 2| - o> 65 | v 0| > | Level | v
8 E.1st. Ave Diamond |~ Ed| 3530 3899 2> 0|~ 65 [« 70 || Level |«
l 3 Basic Se.. [~ Ed| 2365 3059 2| 0= 65 |~ 70 |~ | Level [=
10 Cohas | Pariaict [+ | Edf] 3530 3059 2| o|v| 65|=| 70[«| Level |~
i 11 Basic Se = Edi 1850 1999 2| o|- 65 | ¥ 70 | ¥ | Level | T
12 EastA. Diamond |~ Edi 3530 1939 2> 0|~ 65 [« 70 || Level |«
13 Basic Se.. |~ Edit 3300 1353 2| > 0|~ 65 [« 70 || Level |«
f 14 W.Eat Diamond |~ Edit 3530 1353 ’ 2|~ 0|~ 65 |« 70 |~ | Level [«
15 | Basicse.. [+ | Edit] 282 se7|f 2]+ o|~| 65][*| 70[~]| Level|~

Peak Hour Avg.

Speed (mph)(HY)

<<-- | Project Properties |Segment Data LOS Results | Service Volumes | -->>



Peak Hr. VMT BY

I ——

0 Peak Hour Volume is Segment .
Length Segment |Peak Hour| Daily
Copied from Hourly (ft) Length (mi) | Volume VMT
: 1500  0.28 1732 492
Volume column in 4000, 0.76 1732 1312
1500,  0.28 2812 799
FREEPLAN 35300 0.67 2812 | 1880
1657] 031 3847 | 1207
1 Convert FREEPLAN 35300 067 | 3847 | 2572
2500  0.47 3899 | 1846
Segment Length from feet 35300 0.67 3899 | 2607
. 2365  0.45 3059 | 1370
to miles 35300 0.67 3059 | 2045
1850  0.35 1999 700
0 Peak Hour VMTISegmen'r 3530  0.67 1999 | 1336
33000 0.63 1363 852
LengthxPeak Hour Volume 30 o6 3es T o1t
28200 053 887 474
0 Calculate SB Peak Hr. ek VT NB 20408
VMT using 55/45 split Peak Hr. VMT SB (based on 55/45
split) 16,6%
TOTAL Peak Hr. VMT 67,098




Urban : Peak Hour VMT BY
S

01 This measure is encouraged Peak Hour Traffic Data
but if data is completely Peak Period Length 1
unavailable it is not required Peak Hour Direction NB
Peak Hour Time of Day 16:00
Peak Hour Directional 55/45
Split (BY)

Peak Hour Directional

 Split (1) ==

Peak Hour VMT (BY) 37,098 >
[ —_—

Peak Hour VMT (HY)

Peak Hour V/C (BY)

Peak Hour V/C (HY)

Peak Hr. VMT NB 20,404

Peak Hour Avg. Speed
(mph)(BY)

Peak Hr. VMT SB (based on 55/45 split) 16,694
e ]

‘ Peak Hour Avg. Speed
TOTAL Peak Hr. VMT \ 37,098 (mph)(HY)




Peak Hr. VMT HY

L Peak Hour VOIUme iS Sff::::t Segment :‘:"; Peak Hr.
copied from the HY Hourly (ft) _|Length (mi)| Volume | vMT
1500 0.28 2700 | 767
Volume column in 2000 0.76 2700 | 2045
1500,  0.28 4384 | 1245
FREEPLAN 3530 0.67 4384 | 2931
1657 031 5958 | 1870
1 Convert FREEPLAN 3530 067 | 5958 | 3983
2500  0.47 6039 | 2859
Segment Length from feet 35300 067 | 6039 | 4037
| 2365 0.45 4729 | 2118
to miles 3530  0.67 4729 | 3162
1850,  0.35 3075 | 1077
0 Peak Hour VMTISegmen'r 3530  0.67 3075 | 2056
33000 0.63 2067 | 1292
LengthxPeak Hour Volume 0 o6 a0 | 5a
28200 053 1340 | 716
0 Calculate SB Peak Hr. ok - VMIT NB -
Peak Hr. VMT SB (based on
VMT using 55/45 split
55/45 split) 25,22
TOTAL Peak Hr. VMT 57,354




Urban : Peak Hour VMT HY
I

01 This measure is encouraged but Peak Hour Traffic Data
if data is completely Peak Period Length 1
unavailable it is not required Peak Hour Direction NB
Peak Hour Time of Day 16:00
Peak Hour Directional 55/45
Peak Hr. VMT NB 31,541 Split (BY)
Peak Hour Directional
Peak Hr. VMT SB (based on Split (HY) 55/45
55/45 split) 25,813 | Peak Hour-VA{BY) 37,098 |
57,354
TOTAL Peak Hr. VMT 57,354/<P&”'°“”’"’” (HY) )—>
Peak Hour V/C (BY)
Peak Hour V/C (HY)

Peak Hour Avg. Speed
(mph)(BY)

Peak Hour Avg. Speed
(mph)(HY)




Urban : Peak Hour V/C BY
N

Optional Peak Hour Traffic Data
> L]
If V/C ] report D/C Peak Period Length 1
D/C is the ratio of demand to Peak Hour Direction NB
capacity which measures the extent _ 16.:00
to which capacity is exceeded Peak Hour Time of Day '
during the analysis period. Peak Hour Directional 55/45
01 Report the highest V/C in the Split (BY)
segment Peak Hour Directional
Split (HY) 55/45
0 Resource: FREEPLAN LOS results
Peak Hour VMT (BY) 37,098
Sogmen  Segment  Ditouy A4 e A0S pergy ST ioispois Peak Hour VMT (HY) >7,354
b1 Basic 1732 4250 | 70.0 14.0 B 0.98
> Skymv FullClover 1732 4249 616 18.4 c Peak Hour V/C (BY) 2(
3 - Basic 2812 4258 68.3 23.2 c
4 | E 20th- Diamond 2812 3903 58.1 28.8 D Peak Hour V/C (HD/
5 - Basic 59.2 366 E
6 | SR-32- Diamond 552 33.7 D ® View | Peak Avg. Speed
7 Basic 58.5 375 E ph)(BY)
8 | E. Ist. Ave-_. Diamond 62.8 283 D View
Peak Hour Avg. Speed
(mph)(HY)

V/C = 3,847 /3,906 = 0.98



Urban : Peak Hour V/C HY
N

0 Optional Peak Hour Traffic Data
0 Because V/Cis >1, report as D/C Peak Period Length 1
Peak Hour Direction NB
0 Resource: HY FREEPLAN LOS
Peak Hour Time of Day 16:00
results
Peak Hour Directional 55/45
Split (BY)
Peak Hour Directional
Split (HY) 55/45
. — Peak Hour VMT (BY 37,098
e Se:rgyr;gnt DI\:;;,E?:QY é::}a EJ:::Y As\r;z%e TrreT SeEénSent Hot Spots ea our ( )
b1 Basic 2700 4250 65.8 222 C View Peak Hour VMT (HY) 57,354
2 | Skyway- FullClover 2700 4249 N/A N/A F View 0.98
3 - Basic 4384 4258 N/A N/A F View Peak Hour V/C (BY) Py
4| E 20t Diamond 4384 3903 N/A N/A F View
5 - Basic 5958 4261 N/A NIA F View Peak Hou D/aHY) ZQSQ
6  SR32- Diamond N/A N/A F
7 Basic N/A NIA F Peak Hour Avg. S
8 E.Tst Ave-.. | Diamond N/A N/A F ph)(BY

M@Jr Avg. Speed
(mph)(HY)

V/C = 5,958/3,906 = 1.52=D/C (HY)



Urban : Peak Hour Avg. Speed BY

01 Required

0 Avg. Speed in MPH is
provided in the
FREEPLAN results table

Peak Hour Traffic Data

ouDelay | g7 LO0SThestod [pp AvaSfed Topm DB 60 [
3Jveh) Delay (sec/veh) (mi/ (pe/mija

Peak Period Length 1
Peak Hour Direction NB
Peak Hour Time of Day 16:00
Peak Hour Directional 55/45
Split (BY)
Peak Hour Directional
Split (HY) 55/45
Peak Hour VMT (BY) 37,098
Peak Hour VMT (HY) 57,354
Peak Hour V/C (BY) 0.98
Peak Hour V/C (HY) 1.52
Peak Hour Avg. Speed 62.8
(mph)(BY)

T —
Peak Hour Avg. Speed N/A

(mph)(HY)




Urban : Peak Hour VHD (35 mph) BY

and HY
Ce |

Peak Hour Traffic Data
] When d e I ay OCCUrS at Peak Period Length 1
Peak Hour Direction NB
35 MPH or IeSS The Peak Hour Time of Day 16:00
. Peak Hour Directional 55/45
segment is congested, Split (BY)
. . Peak Hour Directional
therefore this method is split (HY) 55/45
. Peak Hour VMT (BY) 37,098
not applicable Peak Hour VMT (HY] 57.354
Peak Hour V/C (BY) 0.98
. Peak Hour V/C (HY) 1.52
0 The method to find Peak Hour Ave. Specd -
. (mph)(BY) '
delay will be covered Peak Hour Avg, Speed "
. d I 6 (mph)(HY)
In modvuie Peak Ho tricie Hours
elay (35 mph) (BY)
Peak Hour Vehicle Hours N/A
of Delay (35 mph) (HY)
Peak Hour VHD (35 mph)
N/A
Wiethod (HY) e
\




Rural

Two-Lane
Highway



Rural Route: SR 99 Sutter Co.

0 Segment: PM T34.97 to PM
39.045 (end of freeway

near Lomo Crossing to
Bishop Ave.)

0 2C, Class | facility

1 North-south corridor that
serves commuter traffic




Rural: Class | Two-Lane Hwy
I

0 Highways where motorists expect to travel at
relatively high speeds. Two-lane highways that are
major intercity routes, primary connectors of major
traffic generators, daily commuter routes, or major
links in state or national highway networks are
generally assigned to Class I. These facilities serve
mostly long-distance trips or provide the connections
between facilities that serve long-distance trips.

(HCM Ch.15)



Rural: Class Il Two-lane Hwy

0 Highways where motorists do not necessarily expect
to travel at high speeds. Two-lane highways
functioning as access routes to Class | facilities,
serving das scenic or recreational routes (and not as
primary arterials), or passing through rugged
terrain (where high-speed operation would be
impossible) are assigned to Class Il. Class |l facilities
most often serve relatively short trips, the beginning
or ending portions of longer trips, or trips for which
sightseeing plays a significant role. (HCM Ch.15)



Rural: Class lll Two-lane Hwy
I

0 Highways serving moderately developed areas. They
may be portions of a Class | or Class Il highway that
pass through small towns or developed recreational
areas. On such segments, local traffic often mixes with
through traffic, and the density of unsignalized
roadside access points is noticeably higher than in a
purely rural area. Class lll highways may also be longer
segments passing through more spread-out recreational
areas, also with increased roadside densities. Such
segments are often accompanied by reduced speed
limits that reflect the higher activity level. (HCM Ch. 15)
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Rural Data Tools
A
1 Google Measuring Tool

0 Highway Capacity Software 2010
O Twolane module

1 Traffic Volumes Book

1 Truck Volumes Book

0 Traffic and Truck Volumes Books can be found here:
http: / /www.dot.ca.gov /hq /traffops/saferesr /trafd
ata/index.htm



Rural: AADT BY

I ——

] Ave ra g e An nudgd I Basic System Operations

Daily Traffic [anor (e) >

AADT (HY)

0 Required

AADT: Growth Rate/Year

LOS Method

LOS (BY)

LOS (HY)

LOS Concept

VMT (BY)

VMT (HY)




Rural: AADT BY

I ———

Basic System Operations

- 18,700 >

2011 Traffic Volumes Book AADT (BY)
\ B
Back  Back Ahead  Ahead AADT (HY)
Rout Peak  Peak  Back  Peak AADT: Growth
Dist e (O Description Hour Month AADT  Hour AADT Rate/Year
LOS Method
99 SUT ENCINAL/LIVE OAK 1650 21100 \ 18700 /1600 18600 18000
99 SUT LIVE OAK, PENNINGTON 1600 18600 18000 1800 22000 18000 LOS (BY)
99 SUT 42389 SUTTER/BUTTE CO LINE 1450 15300 14600
. LOS (HY)
0 Present AADT acquired LOS Concept
from the Traffic VMT (BY)
Volumes (Pick the VMT (HY)

Highest)




Rural: AADT (HY)

Establish Traffic Growth Trend
Based on Existing Data

35,000
o
{ & \
30,000 )
o N
o
25,000 g
(0.0]
AADT 20,000
o
o
15,000 ™~
N~
10,000
5,000
0 N [o0] ~ o 0 N [e0] < o 0 N
Ne) N N [e0] o o o o — N N ™
o o o o o o o (@) (@) o (@) o
— — — — — — (9] N (9] (9] AN N




Rural: AADT Growth Rate/Year

I ——

n Pe rcen_l_ Of g row_l_h Of Basic System Operations
AADT per year AADT (BY) i
1/7 AADT (HY) 26,300
— e e —
g - (xfy ! -]. <w;rowth Rate/Year 120 >
g = average annual growth rate LOS Method
x = future (base) year volume
y = earlier year volume LOS (V)
= number of years LOS (HY)
LOS Concept
g =((26,300/18,000)*1/20) - 1
VMT (BY)
g VMT (HY)

Source: NCHRP 255 Highway Traffic Data
for Urbanized area Planning and Design



Rural: LOS Method, BY, HY, Concept

0 Optional
Basic System Operations
0 Use HCS 2010 Twolane -
. AADT (BY) 18,
module to find LOS BY 6300
AADT (HY) !
and HY Ao Groushaoteptesr—— | 1.9%
LOS Method m\
LOS (BY)
LOS (HY)
LOS Concept /
VMT (BY)
VMT (HY)




HCS 2010: Twolane




HCS 2010

Ctrl+N
Ctrl+O

1 HCMEP4.xh2
2 HCMEPSb.xh2
3 HCMEP1.xh2
4 HCMEP2 xh2

Exit

[ NoM[

Create a new document




Twolane: Default Data
I

File Edit Wiew Reports Window Help
D= B S 7 | ||Directi0nal Report Quickl

DIRECTIOMAL TWWO-LANME HIGHWAY SEGRMEMNT AMNALYSIS

— Genearal Information

Analyst I Highway I
AgencyCo. I From/To I
Date IENE.-“T LInits: L 5. Customany Jdurisdictian I
Analysis Time Period I Analysis Year I

Project Description I

— Input Data

Data far the analysis direction anly. Terrain ILeveI - I

cks Crawling I':'-':' TS5 Difference I':'-':' mifh

Grade |+ L” i Length

Shoulder YWidth
Lane WWidth FPeak Hour Factar. PHF
Segment Length

( i Class | Highway
i Class Il Highwa

Analysis Direction Yalume IU_ wiph

Opposing Direction %olume IEI wph

Trucks and Buses

Recreational »ehicles

Fercent No-Fassing Zones

Access-Foint Density




Twolane: General Information
IS

File Edit View Reports Window Help
NSH 2B 872 |

Directional Report Quick

DIRECTIONAL TWO-LAME HIGHWAY SEGMENT ANALYSIS

—General Infarmation

Analyst kelly Lier Highway SR04

Agency/Co. Caltrans OFSP FromTo PhA T34.97 to P4 359.045
Date ENEIT Units: 1) 5. Customary Jurisdiction Digt-3

Analysis Time Period  |PM Peak Hour Analysis Year [2011

Froject Descrption Ferl. tMeasures for SE-93 TCH




Twolane: Classification, Segment

Length, Shoulder Width
n_

i File Edit View Reports Window Help o ngﬁ' e Oak. CA . n
a0l : - |
Dol +RR(8 7 | ||Directiona| Report QuicH
Date B/15£2013 Units: U. 5. Customary Jurisdictian IDiSH e s &
Analysis Time Period |PM Peak Hour Analysis Year |ZD11

Distance Measurement Tool

Project Description IPerT. heasures for SRA9TCR
Click on the map to trace a path you want to

measure.
~Input Data )
Units:
Diata for the analysis direction anly. Tertain ILeveI j Matric @English  I'm fealing geeky

it Trucks Crawding ID-D TCS Difference |D.D mifh ;%t?ég;sfttanCE:
Shoulder it . " Giracke |+ jv I " Length l— o | Delete last point Reset

Lz e “ Pesk Hour Factor, PHF s :I
Segment Lengt mi Trucks and Buses Iﬁ_ﬂ% 0 Estimate ShOUIder Width

(" Class I Highay Fecreational Yehicles |4_il% _T_Slnlg Google MedsuremenT
: (o]e]

€ ClosslHighway Percent Mo-Fassing Zones IEU il%

Analysis Direction Yolume |D vph e Day Ia_il i O Seg ment Lengfh: From PM

Opposing Direction Yolume ID— yph 2.304709/\7“:-25PM 39-045 —




Twolane: Directional Volume

I ——
INPUTS

&= File Edit View Reports Window Help
D d 2SS P I

|5,-"1 523

Anabysis Time Period IPM Feak Hour

||Directi0na| Report Quickl
Jurisdiction  |Dist3

Date Units: . 5. Custorary

O

Analysis veaar IZDH

Project Description IF’en‘. tdeasures for SR-99 TCR

—Input Data

Terrain

ID-U TCS Difference
Grade |+ v” % Length

Data for the analysis direction anly. ILeveI

Fercent Trucks Crawling

ey

Shoulder Wicth

Lane Width [z = & Peak Hour Factar, PHF 088 -
Segment Length |4'1 i’ ul Trucks and Buses D

(@ Class | Highway (" Class || Highway Becreational Vehicles

 Class Il Highway Percent Mo

Analysis Direction Wolume 940 wph Trass Point Density

Opposing Direction YWolurme B34

Peak Hourly
Volumes
Based on

58/42 Split

Peak Hour

Factor
(Default)

OTM32420 PAGE # 25
06/29/2012
08:07:16
PM FEAK
1 WAY % % %
DI RTE co PRE PM CS LEG YR Dir PHV K D KD HR DAY MNTE
<7
03 099 sUT T 35.96 563 B 11 5 638 5.73 59.63 3.42 7 TUE MAR N 940 8.7 57.85 5.03 1& THU DEC



TwolLane: Truck Volumes

& File Edit View Reports Window Help

Dl 2R &S 7| I

||Directi0na| Report Quickl

Diate |5ﬂ E/2013 Units: . 5. Customary

Anabkysis Time Period IPM Feak Hour

INPUTS

Jurisdiction |Dist-3

Analysis vear IZDH

Project Description |Pert. Measures for SR-93 TCR

o Truck and

—Input Data

Data for the analysis direction only.

Fercent Trucks Crawling

Shaulder Width EE il ft Grade

Lane Width [len = #
Segment Length |4.1 i’ mi

@ Class | Highway " Class Il Highway

¢ Class Il Highway

Analysis Direction Wolume 940 wph
Opposing Direction Yolume B34 wph

L VEHICLE

POST E BADT
RTE DIST CNTY MILE G DESCRIPTION TOTAL
(9% (03 SUT T35.96 B ENCINAL ROAD/LIVE ORK 18700
BOULEVARD
099 03 SUT T35.96 A ENCINAL ROAD/LIVE QRK 18000

BOULEVARD

Terrain

——

Feak Hour Factar, FHF
Trucks and Buses
Recreational Wehicles
Percent No-Passing Zones

Access-Foint Density

Busses
From Truck

Volumes
Book

0 TRUCK %
TOT VEH

ILeveI

TCS Difference

|+ V|| % Length

TRUCK TROCKE TRUCK AADT TOTAL % TRUCK RADT EAL  YEAR
RADT & TOT/f------ By Axlg --—--- --—--- By Axle ---—-- 2-WAY VER/
TOTAL K M2 3 4 5+ (1000) EST
1720 273 230 588 36.5 15.9 13.4 342 284 9IE
1636 5.2 604 263 224 565 36.5 15.9 13.5 341 273 97E



Twolane: Percent No-Passing Zone &

Access Point Densit
m*

0 Find Percent No-Passing Zone and Access-Point Density
using Photolog, Google Maps, or a field check

&= File Edit View Reports Window Help

O = Directional Report Quick
Date IW Units: I, S, Customary Jurisdiction |Dist—3
Analysis Time Period |PM Feak Hour Anabhysis Year |2EI'I'I
Froject Description |Perf. beasures for SR-99 TCR
Input Data,
Data for the analysis direction only. Terrain |Leve| ﬂ

Fercent Trucks Crawling 0.o TCS Difference 0.0 rriifh
Shoulder Width ag = # Grade - =] % Length fri

Lane Width 120 = Peak Hour Factor. FHF 0.aa jl
Segment Length 41 = i rﬂ
Al I

Trucks and Buses

w Class | Highwa (" Class || Highway Fecreational “ehicles 4 il o

¢ Class il Highway ercent Mo-Fassing £ones 100 =
Analysis Direction Valume 440 wih N Il e r =1 7

Dpposing Direction “olume BG4 wih




Twolane: Terrain
e |

0 Find Terrain using TSN or historical data

&F File Edit View Reports Window Help

Dl it 2R &S 7| |

||Directi0nal FReport i{}uinckl

Date IE,H 52013 Units: ). 5. Customary

Jurisdiction IDist—3

Analysis Time Period IPM Feak Hour

Analysis rear IEEI'I'I

Froject Description IPerf. beasures for SR-99 TCR

— Input Data

Data for the analysis direction onky.

Fercent Trucks Crawling

Lane Width [1en = #
Segment Length I-’-H i’ mi

® Class | Highway ™ Class |l Highweay
i Class Il Highwas:

Analysis Direction Volume g940 wph

Dpposing Direction “olume BG4 wih

Terrain I Lewel

0.0 TCS Difference

Shoulder Width EE R Grade [+ =i % Length

Feak Hour Factar. FHF
Trucks and Buses
Recreational “ehicles
Fercent Mo-Fassing £Zones

Access-Foint Density

0.0 mifh
I gl
0.58 i’
[
[ He
[0 2
|B i’ / mi




Twolane: Report
3

& File Edit Vie ow Help

== [ic] %
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Kelly Lier Highway / Direction of Travel SR-99
Agency or Company Caltrans OFSP From/To Pl T34.97 fo PM 39.045
Date Performed 5/15/2013 Jurisdiction Dist-3
Analysis Time Period P Peak Hour Analysis Year 2011
Project Description: Perf. Measures for SR-99 TCR
Input Data
_____________  Shout T
::"‘”" n I Class | highway I Class Il highway [T Class Il highway
. ane
Shoulde, Terrain ¥ Level I” Rolling
_____________ T Grade Length mi Up/down
Segment length, L, mi Peak-hour factor, PHF 0.88
o Mo-passing zone 100%

Analysis direction vol., Vg 940veh/h P % Trucks and Buses . P, g
Opposing direction vol., V, G84vehih % Recreational vehicles, Py A%
Shuulde_r width ft 9.9 Access points mi 8/mi
Lane Width ft 12.0
Segment Length mi 4.1

Average Travel Speed

Analysis Direction {d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 15-11 or 15-12) 1.0 1.1
Passenger-car equivalents for RV's. Ep (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment factor, f,, , =1/ (14 P{E. 1P (Eg-1}) 1.000 0.991
Grade adjustment factor!, fg‘ATS (Exhibit 15-9) 1.00 1.00
Demand flow rate?, v; (peih) vi=V, [ (PHF™ fg,ATS * fHV,ATS} 1068 784
Free-Flow Speed from Field M ement E d Free-Flow Speed
Base free-flow speed“, BFFS 60.0 mith
3 Adj. for lane and shoulder width, * T, g(Exchibit 15-7) 0.0 mith
Mean speed of sample”, S, X . . .
Total demand flow rate, both directions, v Adj. for access points”, f,, (Exhibit 15-8) 2.0 mifh
Free-flow speed, FFS=S, +0 00776(v/ fy,, oo ) Freeflow speed, FFS (FSS=BFFSA ., ) 58.0 mih
- ibit 15- Average travel speed, ATS =FFS-0.00776(v +

Adj. for no-passing zones, fnp,ATS (Exhibit 15-15) 1.4 muh 9 P d ( 4,ATS 429 mim

Voa1s) ~fp.ats

Percent free flow speed, PFFS 727 %




Rural: LOS BY

ey ...
0 Optional

Basic System Operations
0 Use Twolane results o000
AADT (BY) !
AADT (HY) 26,300
0,

AADT: Growth Rate/Year 1.9%
LOS Method HCM 2010

Level of Service and Other Performance Measures P -

Level of semvice, LOS (Exhibit 15-3) ( E | LOS (BY)

Volume to capacity ratio, v/c o7
LOS (HY

Capacity, C, o (Equation 153-12) pc/h 1685 (HY)

Capacity, C, prer (Equation 15-13) pe/h 1700 LOS Concept

Percent Free-Flow Speed PFFS, (Equation 15-11 - Class Ill only) 727 VMT (BY)
VMT (HY)




Rural: LOS HY

0 Optional
L] Need to use proiecfed Basic System Operations
Peak Hourly Volumes in 000
Twolane to find LOS (HY) ARDT (BY]
AADT (HY) 26,300
1.9%
] PHV (HY) — PHV(BY)X2O AADT: Growth Rate/Year
YI‘ GF LOS Method M 2010

E
LOS (BY)

74*

1 20 YR GF = Cliosom >

AADT (HY)/AADT (BY) —
=1 46 VMT (BY)

VMT (HY)




Twolane: LOS HY
Sog [

s Flle tait view HKeports Window Help
INPUTS

DEE| L E2RE 7| | ||Directional Report Guick

‘ DIRECTIONAL TWO-LANE HIGHWAY SEGMENT ANALYSIS

0 Peak Hourly
Volumes Based on
58/42 Split

— General Information

Analyst [Kelly Lier Highway EREE

Agency/Co.  [Caltrans OFSP From/Ta [PrT3467 10 PM 39.045

Date |5.-"1 5/2013 Units: L. 8. Customary

Jurisdiction IDist—3

Analysis Time Period IPM FPeak Hour

Analysis vaar |2D11

Project Description IPen‘. Measures for SR-99 TCR

—Input Data

Diata far the analysis direction anly.

Percent Trucks Crawling

Lane ‘Width |12.U =
Segrent Length |4.‘I = mi

@ Class | Highway ™ Class | Highway

( Class l Highway
Analysis Direction Walume 1372 wigh

Opposing Direction Yolume 948 wph

Terrain ILE\,rel - |

|D-D TCS Ditference |D-D mifh

Shoulder Width |9.9 i’ ft Grade |+ V|| % Length I mi

Peak Hour Factor, PHF Wi’
Trucks and Buses lﬁ_il o
Recreational Yehicles |4_il o
Fercent Mo-Fassing Zones Wi’ %
Access-Point Density la—il Jmi

PHV (HY) =940x1.46F 1372
=684x1.46% 998

Remain the same

0 Peak Hour Factor
(Default)

01 Percent No-Passing
Zones and other
factors remain
constant



Rural: LOS HY

0 Optional

1 From HY Twolane Results

Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3)

Ceon

Volume to capacity ratio, v 0.93
Capacity, C, 1 (Equation 15-12) pc/h 1700
Capacity, C, oo (Equation 15-13) pe/h 1700

Percent Free-Flow Speed PFFS (Equation 15-11 - Class Ill only) 61.8

Basic System Operations

AADT (BY) 18,000

AADT (HY) 26,300

AADT: Growth Rate/Year 1.9%

LOS Method HCM 2010

LOS (BY) E

/ ‘KE

LOS (HY) P
/

LOS Concept

VMT (BY)

VMT (HY)




Rural: LOS Concept

L] O ph ond I Basic System Operations
01 Based on District Policy 18,000
AADT (BY)
26,300
AADT (HY)
1.9%
AADT: Growth Rate/Year
HCM 2010
LOS Method
E
LOS (BY)
E
LOS (HY)
/ ‘D\
oz comen =
I
VMT (BY)
VMT (HY)




Rural: VMT BY(Daily, Bi-Directional)

Back Back Ahead Ahead
Rout Postmil Peak Peak Back Peak Peak Ahead
Dist e e Description Hour Month AADT  Hour Month
3 99 SuT T 35.96 ENCINALILI\."E OAK 1650 21100 18700 1600 13600 .\ 18000
99 SuUT 40.25 LIVE OAK, PENNINGTON 1600 18600 18000 1800 22000
99 SuT 42.389 SU'ITER,:"BU'ITE CO LINE 1450 15300 14600
Resource: Traffic Volumes Book Basic System Operations
18,000
. _ AADT (BY) ,
Daily VMT=AADT x Length 26,300
AADT (HY) ’
AADT: Growth Rate/Year 1.9%
LOS Method HCM 2010
Daily LOS (BY) E
PM Distance AADT VMT £
. LOS (HY)
(Begin N
LOS Congept
34.97 Segment) > OneET —
73,350
39.045 4.075 18,000 73,350 > CJuwr ey)

VMT (HY)




Rural: VMT HY(Daily, Bi-Directional)

Basic System Operations
. . . AADT (BY) 18,000
0 VMT Horizon Year is derived by ARDT (HY) 26,300
Dividing Future AADT over Present 1.9%
AADT: Growth Rate/Year 770
AADT L0S Method HCM 2010
O 26,300/] 8,000 = 1.46 LOS (BY) E
0 This factor is applied to Present LOS (HY) i
VMT LOS Concept D
VMT (BY) 73,350
o 73,350 x 1.46 @ VT (B —r
@Y) 107,091




Truck Volumes BY

] ReqU| red Truck Traffic
0 Total and 5+ Axle Average Annual Total Average Annual 1790
. . aily Truck Traffic
DC] | |y TI’UCk TI’CIffIC (AADTT) (BY)
Total Average Annual
] TO"'C]I Cind 5 + AXIG TrUCkS (% Of Daily Truck Traffic
AA DT) (AADTT) (HY)
Total Trucks (% of 9.2%
0 Resource: Truck Volumes Book AADT) (BY)
Total Trucks (% of
AADT)(HY)
5+ Axle Average
Annual Daily Truck 588
Traffic (AADTT)(BY)
5+ Axle Average
Annual Daily Truck
; Traffic (AADTT)(HY)
L VEHICLE TRUCK TRUCK TRUCK 2ADT TOTAL ¥ TRUCK ARDT EAL  YEAR
; s P?ST E 5 AAZ"T_ iADT §Tor By Rxle By Axle QTHM EER,I’ 5+ Axle Trucks (as % of 3.1%
RTE DIST CNTY MILE G DESCRIPTION TOTAL TOTAL VER 2 j 4 54 7 3 & 5+ (1000) EST AADT)(BY)
099 03 SUT T35.96 B ENCINAL ROAD/LIVE Q2K lﬂ‘]ﬂ@ 628 273 230 GBE 36.5 154 1@34 9
BQULEVARD 5+ Axle Trucks (as % of
AADT)(HY)

053 03 50T T35.96 A ENCINAL ROAD/LIVE ORK 18000 1636 9.2 604 263 224 565 36.5 15.5 135 341 273 4K
BOULEVARD



Truck Volumes HY

O OpﬁOhCI' Truck Traffic
+ . Total Average Annual
0 Total and 5+ Axle Average Annual Daily Truck Daily Truck Traffic 1720
Traffic (AADTT) (BY)
Total Average Annual
0 Total and 5+ Axle Trucks (OA) of AADT) Daily Truck Traffic 2511
(AADTT) (HY)
0 Use AADT reported in the Truck Volumes Book Total Trucks (% of 9.2%
. . L AADT) (BY) '
0 1.46 GF is Applied to Existing Truck Volumes Total Trucks (% of 92%
Data AADT)(HY)
5+ Axle Average
1 Resource: Truck Volumes Book Annual Daily Truck 588
Traffic (AADTT)(BY)
5+ Axle Average
Annual Daily Truck 858
Traffic (AADTT)(HY)
L VERICLZ TROCK TROCK TROCK AADT TOTAL & TRUCK AADT BL YEAR
RST I MDY AADT & 70T By Axle By Adle 2By VER/ 5+ Axle Trucks (as % of 3.1%
RIE DIST CNTY MILE G DESCRIPTION ML TOML VER 2 3 4 &% 2 3 4 S (1000) EST AADT)(BY)
099 03 SUT T95.96 B ENCINAL ROAD/LIVE ORK mn@ 66 21 200 58 365 159 1@&4 75 | 5+ Axle Trucks (as % of 3.1%
BOULEVARD
AADT)(HY)

053 03 SUT T35.96 A ENCINAL ROAD/LIVE ORK 18000 1636 9.2 604 263 224 565 36.5 15.5 13.5 341 273 4K
BOULEVARD



Rural: Peak Hour

Peak ic Data

0 Peak Period Length: The length of

time during which the peak traffic
occurs. Must use a minimum length

of 1 hour. Only required if Peak Peak Hour Direction ME
Period is being reported instead of ~Peak Hour Time of Day PM_—

Peak Hour.

Peak Hour Direction: Indicate
direction of peak traffic. Indicate
Northbound (NB), Southbound (SB),
Eastbound (EB), Westbound (WB),

{I(Period Length

1

Peak Hour Directional
Split (BY)

Peak Hour Directional
Split (HY)

or both. Only required if repeating Peak Hour VMT (BY)
the datasets by direction. Peak Hour VMT (HY)
Peak Hour Time of Day: Indicate Peak Hour V/C (BY)
am, pm, am and pm, or the actual Peak Hour V/C (HY)

time. Only required if Peak

Hour /Period data will be provided.

Peak Hour Avg. Speed
(mph)(BY)

Peak Hour Avg. Speed
(mph)(HY)




Rural: Peak Hour Directional Split BY

and HY
A

0 Optional

. . Peak Hour Traffic Data
] Suggesfed to |nC|Ude |f Peak Period Length 1
not repea’ring peCIk Peak Hour Direction NE
Peak Hour Ti f
hour measures for each Dy e PM
d Irection. Peak Hour 58/42
. . Directional Split (BY)
0 Assume same split in HY Peak Hour
Directional Split (BY) 58/42
OTM32420 CALTRANS TRAFFIC VOLUMES PAGE # 25
06/29/2012 LATEST TRAFFIC YEAR SELECTED

AM PEAK FM FEAK
1 WAY % % % 1 WAY % %
DI RTE co PRE PM CS LEG YR Dir PHV K D KD HR DAY MNTHQOir PHV K D

03 09289 suT T 35.96 563 B 11 S 638 5.73 59.63 3.42 7 TUE MAR 940 8.7 57.85




01 This measure is encouraged

but if data is completely

unavailable it is not required

V, 940veh/h

0 Analysis direction vol.,

Opposing direction vol.,

V_ 684veh/h

0 (Vg4 VY, ) x Length= Pk.
0 (940+684) X 4.07=6,609
0o HY =BY x 1.46 GF

VMT

Rural: Peak Hour VMT BY

Peak Hour Traffic Data

Peak Period Length

Peak Hour Direction NB

Peak Hour Time of Day PM

Peak Hour Directional 58/42
Split (BY)

Peak Hour Directional

Split (HY) 58/42
Peak Hour VMT (BY) 6609
Peak Hour VW \9649 /
mc (BY)

Peak Hour V/C (HY)

Peak Hour Avg. Speed
(mph)(BY)

Peak Hour Avg. Speed

(mph)(HY)




Rural: Peak Hour V/C BY
N

O Opﬁonql Peak Hour Traffic Data
Peak Period Length 1
0 If V/C>1 report D/C. e
. . Peak Hour Direction NB
D/C IS The ratio Of Peak Hour Time of Day PM
demand to ca pCIC“'y Peak Hour Directional 58/42
. Split (BY)
which measures the -
Peak Hour Directional
extent to which Split (HY) S
. . Peak Hour VMT (BY) 6609
|
capacity is exceeded —— o
. o w—x
period. Peak Hour V/C (Y]
Peak H Avg. S d
01 Use BY Twolane Report o))
to find V/C Peak Hour Avg. Speed

(mph)(HY)




HCM 2010 Twolane Report

& File Edit Vie

==
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst Kelly Lier Highway / Direction of Travel SR-99
Agency or Company Caltrans OFSP From/To Pl T34.97 fo PM 39.045
Date Performed 5/15/2013 Jurisdiction Dist-3
Analysis Time Period P Peak Hour Analysis Year 2011
Project Description: Perf. Measures for SR-99 TCR
Input Data
______________ Shoulder wickh |
Lane width n ¥ Class | highway |~ Class Il highway [~ Class Il highway
— Lane width [ . .
Shoulder wichh n Terrain ¥ Level I” Rolling
___________________________ Grade Length mi Up/down
Segment length, L, mi Peak-hour factor, PHF 0.88
o Mo-passing zone 100%
Analysis direction vol., Vg 940veh/h P % Trucks and Buses . P, g
Opposing direction vol., V, G84vehih % Recreational vehicles, Py A%
Shuulde_r width ft 9.9 Access points mi 8/mi
Lane Width ft 12.0
Segment Length mi 4.1
Average Travel Speed
Analysis Direction {d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 15-11 or 15-12) 1.0 1.1
Passenger-car equivalents for RV's. Ep (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment factor, f,, , =1/ (14 P{E. 1P (Eg-1}) 1.000 0.991
Grade adjustment factor!, fg‘ATS (Exhibit 15-9) 1.00 1.00
Demand flow rate?, v; (peih) vi=V, [ (PHF™ fg,ATS * fHV,ATS} 1068 784
Free-Flow Speed from Field M ement Esti d Free-Flow Speed
Base free-flow speed“, BFFS 60.0 mith
3 Adj. for lane and shoulder width, * T, g(Exchibit 15-7) 0.0 mith
Mean speed of sample”, S, X . . .
Total demand flow rate, both directions, v Adj. for access points”, fA (Eschibit 15-8) 2.0 mith
Free-flow speed, FFS=S, +0 00776(v/ fy,, oo ) Freeflow speed, FFS (FSS=BFFSA ., ) 58.0 mih
Adj. for no-passing zones, fnp,ATS (Exhibit 15-15) 1.4 muh Average travel speed, ATSfFFS'U-UUTTG(\"dIATS + 429 mim

Vo.a1s) ~ fap aTs

Percent free flow speed, PFFS 727 %




Rural: Peak Hour V/C BY
N

0 If V/C > ] report D/C Peak Hour Traffic Data
D/C is the ratio of demand Peak Period Length 1
to capacity which measures Peak Hour Direction NB
the extent to which Peak Hour Time of Day PM
ca pGCif)’ is exceeded Peak Hour Directional 58/42
duri h Ivsi iod Split (BY)

uring the ana YsIs period. Peak Hour Directional 5/
. ; 58/42

7 Optional Split (HY)

Peak Hour VMT (BY) 6609
Level of Service and Other Performance Measures Peak Hour VMT (HY) 9649
Level of senice, LOS (Exhibit 15-3) (J—\)/ Peak Hmuqm//{o-&j
Valume t ity ratio, v/ 0.63 o
olume to capacity ratio, v/ peak Hour V/C (HY)
Capacity, C, , - (Equation 15-12) pc/h
e d"t‘TS[ aton 12 1o Peak Hour Avg. Speed
Capacty, C, orer (Equation 18-43) pe/h 1700 (mph)(BY)
. Peak Hour Avg. Speed
Percent Free-Flow Speed PFFS (Equation 1511 - Class [l anly) 727 (mph)(HY)




Rural: Peak Hour V/C HY
N

] Opﬁondl Peak Hour Traffic Data
Peak Period Length 1
0 Use HY Twolane Report peak Hour Direction NB
to find V/C Peak Hour Time of Day PM
Peak Hour Directional 58/42
Split (BY)
Peak Hour Directional
Split (HY) 58/42
Peak Hour VMT (BY) 6609
tmlj ?chi;';d(gﬁiﬂ:;;mw Measure Peak Hour VMT (HY) 9649
vl of senice, xhibit 15- _E
— N__ | Peak Hour V/C (BY) - 0.63
Volume to capacity ratio, WG ( 093 ) {0 o )
S [ .
Capacty, - (Equton 5:12)p q  [PeakHour V/C(HY)
: Peak Hour Avg. Speed
Capacity, C, prer (Equation 15-13) pe/h 1700 (mph)(BY)
Percent Free-Flow Speed PFFS (Equation 15-11 - Class Il anly) 61.8 Peak Hour Avg. Speed
(mph)(HY)




Rural: Peak Hour Avg. Speed BY
I

] O pﬁonOI I Peak Hour Traffic Data
Peak Period Length 1
0 Use BY Twolane Report peak Hour Direction NB
to find Peqk Hour Peak Hour Time of Day PM
Peak Hour Directional 58/42
Average Speed BY split (BY)
Peak Hour Directional
, Split (HY) 58/42
Base free-f 60.0 mifh
ase free-flow speed”, BFFS Peak Hour VMT (BY) 6609
Ad. for lane and shnulderwidth,4fL5(Exhibit 15- 0.0 mih
Peak Hour VMT (HY) 9649
Ad). for access pnints“, f, (Exhibit 15-6) 2.0 mith
Free- d, FFS (FS 58.0 mih Peak Hour V/C [BY) -
ree-flow speed, S=BFFSA .f,) 0 mi
LS A Peak Hour V/C (HY) UEE
Average travel speed, ATS =FFS-0.00776(v, .1 ,
o 42.2 mifh Peak Hour-Avg-Speed
v }-f ° 42.2
0,ATS' ~ 'np,ATS (mph)(BY)
Parcent fres flow speed, PFFS 727 % —
Peak Hour Avg. Speed
(mph)(HY)




Rural: Peak Hour Avg. Speed HY
I

] OpﬁOndl Peak Hour Traffic Data
Peak Period Length 1
0 Use HY Twolane Report peak Hour Direction NB
- Peak Hour Time of
to find Peak Hour Day PM

Average Speed HY Peak Hour 58/42

Directional Split (BY)

Peak Hour
Directional Split (HY) 58/42
6609
Base free-flow speed4, BFFS 60.0 mih Peak Hour VMT (BY)
Adj. for lane and shoulder width,® f, .(Exhibit 157 0.0 mik Peak Hour VMT (HY) 9649
Adj. for access points®, f,, (Exhibit 15-8) 2.0 mih Peak Hour V/C (BY) 0.63
Free-flow speed, FFS (FSS=EIFFS-fL5-fA} 58.0 mith Peak Hour V/C (HY) 0.93
Average travel speed, ATS =FFS-0.00776(v, , o -
' Peak Hour Avg. 422
Vo,ats! “Tp.ats — -
Percent free flow speed, PFFS 61.8 % Mmph)(BY)

Peak Hour Avg. \_
Speed (mph)(HY)




Rural Class |: Peak Hour VHD (35 mph) BY

and HY
tos

D PeCIk HOUI‘ Vehide Peak Hour Traffic Data
Hours of Delay using a Peak Hour V/C (BY) 0.63
threshold of 35 mph Peak Hour V/C (HY) >
Peak Hour Avg. Speed 42.2
01 Based on speed results (mph)(8Y)
previously posfed, fhere Peak Hour Avg. Speed 35.8
: (mph)(HY) o
IS NO de|CIY Under 35 Peak Hour Vehicle /0\
. Hours of Delay (35
MPH IN BY or HY mph) (BY) /
Peak Hour Vehicle
Hours of Delay (35 0
mph) (HY)
\
Peak Hour VHD (35 w:m 2oy
MPH) Method
N




Formatting Tables

0 To the extent possible format the tables as shown in
the TCR template

1 Once that format becomes too cumbersome use
District discretion when formatting.

0 If the tables are so large that they need to be
moved to an appendix please reference the tables

and their location in the corresponding narrative in
the body of the TCR.

O Feel free to include data tables in the appendix either
within segment factsheets or as standalone tables



Contact Us

0 As you develop your TCRs feel free
to direct questions to The Office of
System & Freight Planning

0 To find your current District Liaison
please go to:

O Juven Alvarez: Districts 1, 2, and 9

O Kelly Lier: Districts 5, 7, and 12

O Paul Moore: Districts 6, 8, and 11

O Robert J Peters: Districts 3, 4, and 10




QUESTIONS?




