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Outline of Presentation

What is the Fix-I5 project?
Data Collection
Summary of Results

Changes in transit ridership

Changes in traffic flow (passenger cars and trucks,
freeway and arterial)

Changes in travel times
Modeling VMT and Emissions
Conclusions



STAGE 1 and 3 - Northbound Lane and Ramp Restrictions

STAGE 1 ERic hards Blvd.to NB I-5 on-ramp open

I ¥ | Y .
]‘l 1X_ l 11 t i May 20 to June 9
; . . All northbound lanes of I-5 closed from % E‘ NB I-5 off-ramp to Richards Blvd. open,

US Highway 50/Capitol City Freeway Inter- % suhjgc[ to intermittent closures
change to Richards Blvd.

- a £ b ] . STAGE 3 Two NB lanes open weekdays;
- June 26 to July 3 Ay One NB lane open weekends
l All northbound lanes of I-5 closed from ¢l from L St. to Richards Blvd.
- the US Highway 50/Capitol City Freeway T
to Richards Blvd. W

Impertant Note:
This schedule ks tentative and subject to change
dependent on final approval, unforeseen site

2 190,000 vehicles per day
e Full closure of one direction |
at a time
* 4 stages of closures, 2 for NB
2 for SB _

35 working days + 3 weekends ®mesnsan "
May 30, 2008-July 27, 2008

gEast U.5.50 ramp to Q St.off-ramp closed |

) i

I Open
=+++  Two Lanes Open
B All Lanes Closed

= East U1.5.50 ramp to SB |-5 opel

Picture courtesy of Fix-I5 project website






What the FiX-I5 Study Tries to accomplish?

What is the traffic impact of the project?
Major traffic impacts were anticipated:

“Elk Grove and Laguna areas toward downtown/ (NBC) / (SB C)”
“80/50 toward downtown from Davis/Yolo/ .... (SB C)”

“WHEREAS reports indicate that the closure of portions of Interstate 5
could cause up to the amount of current traffic
congestion during commute hours”

How do travelers respond?
What can we learn from this project?

Future planned large reconstruction projects
Disaster response (earthquake, fire, etc)



Data Collected

Ground Truth Data (Prof. Michael Zhang)

PeMS Traffic Counts on Freeways

24 hour traffic counts on major arterials on the
periphery of downtown Sacramento

Weigh-in-motion truck counts

Floating car (GPS) travel time measurements on major
detour arterial routes

Screen line light rail ridership counts
Transit ridership from all local transit agencies

Behavior Data (Prof. Pat Morkhtarian)
Three waves of on-line travel survey



raffic Counts: Freeway Locations
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Weigh-in-Motion Truck
Volume Count Locations
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Traffic Counts: Arterial Locations
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Light Rail Ridership Count Locations
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Bus Transit Ridership Data

Transit Agencies providing data:
Yuba-Sutter Transit
North Natomas Transportation Management Association (The
Flyer)
Yolo County Transportation District (Yolobus)

Roseville Transit
Elk Grove Transit (E-TRAN)

Sacramento Regional Transit

Yubha-Sutter
Transit & :
A,
m Roseville Transit Q o
. . Regional
Transit

742-BUSS
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Regional Transit

James Drake

Assistant Planner

e-mail, phone, mail, in-person

Yolobus

Erik Reitz

Transit Planner

e-mail, phone, mail, in-person

Roseville Transit

Teri Sheets

Alternative Transportation
Analyst

e-mail

Elizabeth Haydu

Administrative Technician

e-mail, phone, in-person

North Natomas
TMA

Sarah Janus

Program Coordinator

e-mail

Yuba-Sutter Transit

Dawna Dutra

Analyst

e-mail, phone




Data Scope

Routes: Origins and Destinations within Sacramento
Downtown core

North boundary: Richards Blvd

South boundary: 50/80 Freeway

West boundary: Sacramento River

East boundary: Business 80/99 Freeway
Time: Peak Hour Travel (as defined by each transit
agency) but approximately:

AM Peak (Inbound): 6:30AM-9:30AM

PM Peak (Outbound): 3:00PM-6:00PM

Days: Tuesday through Thursday



Regional Transit 2,3,6,7,11,15,29,30,31,33,34,36,38,50E,51,62,63,67,68,86,88,89,109
Yolobus 39,40,41,42A,42B,43,44,45,230,231,232,240,241

North Natomas Eastside Route, Westside Route, and Central Route

Roseville Transit AM Routes 1-8, PM Routes 1-8

Yuba-Sutter Transit | Sacramento Commuter Express

Regional Transit | 6:30-9:00 3:00-6:00

Yolobus Daily Data Daily Data :
North Natomas | Route: Eastside: 5:54-9:04, Westside: 6:00-7:44, Central: | Route: Eastside: 3:35-6:54, Westside: 4:30-6:30, Central:
6:03-9:04 4.07-7:06
Roseville Transit | 5:00-9:00 3:30-7:30
Yuba-Sutter
Transit

5:20-8:00 3:45-6:50

Regional Transit 2008 Weekly, Peak Period 49

Yolobus 2006-2008 Daily 441
North Natomas 2008 Daily, Peak Period 147 _
Roseville Transit 2006-2008 Daily, Peak Period 441 E
Yuba-Sutter Transit 2006-2008 Daily, Peak Period 441 }
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Light-Rail Ridership Changes
Crossing 13" Street Station (AM/PM)
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5/28/08 6/4/08 6/11/08 6/18/08 6/25/08 7/9/08 7/23/08 8/27/08 12/17/08
Before NB Open SB Open SB NB After After
Closure Closure Closure Closure

Dates




Light Rail Ridership Changes
Crossing Arden/Del Paso

(111%)

104% 105%

060508 061908 062608 071008 072408 08 28 08
NB Closure SB Closure Open SB Closure NB Closure After
Closure

Dates

—#—[nbound AM
=&~ Qutbound PM|




Bus Transit Ridership

Ridership

Transit Data Peak Base NB* Closure #1| All Lanes Open | SB** Closure #1 | All Lanes Open |SB** Closure #2| SB** Closure #2 | NB* Closure #2
Agenc Agareqation| Period (Wednesday: (Wednesday: (Wednesday: (Wednesday: (Wednesday: (Wednesday: (Wednesday: (Wednesday:
gency  jhggreg 5/28 6/4 6/11 6/18 6/25 7/9 7/16 7/23

Regional AM 14990 17641 15601 14664 14164 16510 16583 14661

T it Weekly
ransi m 14294 14729 13615 11879 14510 13069 15023 13867
- s | ams | oms | s | aser | a3 | soes

North 134 124

Natomas

Roseville
Transit

uba-Sutte
Transit

ooel | s | me | mos | ws | mm | e | ue |
Transit m-“ 1034 1079 1080 1047 1092 1136




Ridership
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Ridership
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Yuba-Sutter Transit AM peak Ridership
and Gas Price

Fix-15 project period
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Transit Ridership Analysis

Data show visible increases in ridership in both light
rail and commuter bus services during Fix-I5

Are these changes a result of Fix-I5, or other factors
such as the rise of gas prices, or simply random
fluctuations?

Used time series modeling to find an answer

Multiple Regression to eliminate fluctuations in bus transit ridership due to
changes in area gas prices, employment rates, transit fares, and gross
domestic product.

Periodogram analysis to remove cyclic behavior in ridership (i.e. from
weekly, monthly, and yearly patterns), and

Intervention analysis to decide the change in the mean level ridership
associated with the Fix I-5 construction project, and establish if this change
in ridership was temporary or permanent.



Case Study:
Yuba-Sutter Transit AM Peak Period

M
Final Model Estimate Qogbvegld

Transit Dt S Indicator G Ridership during w/(w+CFR)
Agency o Function it g Fix 1-5 Project x 100%
(w+CFR)
. - Cumulative Final Model
Cumulative Cumulative : -
. ! Intervention Adjusted R?
Transit Agency Data Aggregation ~ Detrended Deseasoned Aol Biftated
Adjusted R? Adjusted R? R? y )

Gas prices and employment rates explain the biggest amount of
variance in the Yuba-Sutter Transit AM peak period ridership data,
followed by the Fix I-5 project, then seasonal cycles. The final model
fits the data near perfectly: adjusted R?= 0.9997.
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Cordon Flow: In and Out Bounds
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Total Freeway ADT (Wed)
Crossing the Cordon

Freeways Inbound Outbound
5/28/2008 (Before) 489,877 (100%) 468,137 (100%)
6/4/2008 (NB Clo.) 446,157 (91%) 445,608 (95%)
6/11/2008 (Open) 482,206 (98%) 457,635 (98%)
6/18/2008 (SB Clo.) 461,182 (94%) 434,480 (93%)
7/16/2008 (SB Clo.) 442,483 (90%) 444,662 (95%)
7/23/2008 (NB Clo.) 439,050 (90%) 435,798 (93%)

500,000
490,000
480,000
470,000

460,000
: ol

450,000 m on bt;undd

440,000 utboun

430,000
420,000
410,000
400,000
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Total Arterial ADT (Wed)

Crossing the Cordon

Arterials

5/728/2008 (Before)
6/4/2008 (NB Clo.)
6/11/2008 (Open)
6/18/2008 (SB Clo.)
7/16/2008 (SB Clo.)
7/23/2008 (NB Clo.)

100,000
90,000
80,000
70,000
60,000
50,000

05 28 2008 06 04 2008 NB
Before Clo.

Inbound

67,998 (100%)
85,249 (125%)
69,421 (102%)
81,833 (120%)
79,164 (116%)
83,703 (123%)

06 11 2008

Outbound

Clo.

69,525 (100%)
84,925 (122%)
71,013 (102%)
83,946 (121%)
81,570 (117%)
80,580 (116%)

O Inbound
B Outbound

06 18 2008 SB 07 16 2008 SB 07 23 2008 NB
Open Clo.

Clo.




Total ADT (Wed) on Both Freeways
and Arterials-Downtown Core

Outbound

Freeways—+Arterials
5/728/08 (Before)
6/4/08 (NB Clo.)
6/11/08 (Open)
6/18/08 (SB Clo.)
7/16/08 (SB Clo.)
7/23/08 (NB Clo.)

570,000
560,000
550,000
540,000
530,000
520,000
510,000
500,000

Inbound
557,875 (100%)

531,406 (95%)
551,627 (99%)
543,015 (97%)
521,647 (94%)
522,753 (94%)

537,662 (100%)
530,533 (99%)
528,648 (98%)
518,426 (96%)
526,232 (98%)
516,378 (96%)

@ Inbound
B Outbound

05282008 06042008 NB 06112008 06182008 SB 07 16 2008 SB 07 23 2008 NB

Before

Clo.

Open

Clo.

Clo.

Clo.
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Flow Changes at the Per Iphew NBC #1
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Flow Changes During AM

Volume Change
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FlowChanes at the PeuheIl SBC #v
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Changes in HOV traftic




Truck Volume Changes — NB C#1

Truck Volume Change - NB Closure L

Elverta Rd Hm“n

Sa@Airport@ North ntelope Rd
Woodland Hlﬁgands fins Folsom

nghls = Cameron

Park
west SEC@ Rancho s
men
Davis. Sa ento Cordova

Rosemont

@ . Florin

Mers

w Laguna
| b Wilton
Elk Grov B@
Arno Rd

leld Peltlers Galt
in City

5N-Peltier  5S-Peltier 80E- 80W- 5N-Sac 5S-Sac 99N- Elverta 99S- Elverta 80W West
Rd Rd Antelope Rd Antelope Rd airport airport Rd Rd Sac

H Base 7997 7128 5524 6003 5562 5650 3138 2742 3814
ENB C#1 5813 6754 5444 6065 3765 5651 2994 2766 5149

>
]
©
N
e
[}
>
<
[
a
<
X
(S]
>
e
=




Lincoin

Loomis

Elverta Rd |Rackiin

SacAirport ND"" @@ntelope Rd

Hi hEandS
Woodland . Heuths Foisom

Truck Volume Changes @

Florin Mirieta

Overall Zaaai 44

Cameron
Park

Rancho

\SAt/aetii)hn Freeway Location Base NBCH#1 Open#l SBC#1 Open#2 SBC#2 NBCH2 After
24 I-5 NB Peltier Rd

24 I-5SB Peltier Rd

299 1-80 EB Antelope

300 1-80 WB Antelope

409 1-80 WB West Sac

543 I-5 NB Sac Airport

543 I-5SB Sac Airport

544 SR-99 Elverta Rd

544 SR-99 Elverta Rd






Travel time on Freeway and
Arterial Routes

Floating car with GPS

Covers major detour routes

Riverside, Land Park, Freeport in the South
Jibboom, Richards, 7t*, I, J, 12th 16t" in the North

Buses with GPS

Uses bus routes on major downtown streets
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Modeling VMT Changes with NetZone

Network generation
Import the Sacramento network from standard GIS
shape files, and edit the network using NetZone GUI

Calibration
Create TAZs
Dynamic O-D estimation

Dynamic network simulation

Results

Dynamic link/path flows
VMT/VHT
Average Delay, ....



NetZone GUI

- VisualTNM - [ pfe.prj]
m File Metwork Edit  Simulation Equilbrium  ODEstimation  Tools  Static Models  View  Window  Help

[l
\N_J

=)

oo m

<
@
b4
%'%
3
o
®
=
ﬁ
@
=

hd
< | >
(282945, 350720) |Origin: /A Dest: A |Netw0rk Inaded - Editting enabled LM




Dynamic O-D Estimation

-
Path Flow Estimator
Input files  Oukput files  Opkions

Problem definition

| Path enumeration

Cost scalar |1

Please reconfigure wour new problem,

Salve

-

Algorithm

Addtional input For O-0 estimation

{* TIterative Balancing

[ Measured link travel times

. . [ Observed O-D Flows (AYL)
Dispersion parameter 0.1

I Consider AYL error
Link, performance Funckion Constant F - |

[

I Consider link counks errar

Traffic counts (freeway/arterials)

Historical O-D information
Planning O-D information
Travel time measurements

Error bounds




Estimate d Travel Times of Some
O-D Pairs during AM Peak

Elk Grove > US-50
Open: 22min
NB closure: 26min
SB closure: 23min

Davis > Sacramento Downtown
Open: 24min
NB closure: 36min
SB closure: 38min



Delays, VMT and VHT During AM Peak

Total Average | Average | Average | Average VMT
[ queuing | travel travel travel travel | (veh*mile)
delay | distance time delay speed
(hr) (mile) (min) (min) (mph)

Baseline | 359372 | 60052 | 2524 | 3657 | 1003 | 4141 | 9069100 | 219025
331016 | 46316 | 2540 | 35.49 42.95 | 8409136 | 195791
OPEN | 354755 | 51557 | 2451 | 34.42 42.93 | 8695680 | 203499

330035 | 50702 | 2527 | 35.93 4219 | 8361132 | 198188
327462 | 49357 | 2519 | 3557 42.49 | 8247389 | 194104

OPEN | 349013 | 45556 | 24.47 | 33.47 7.83 43.85 | 8538736 | 194715
(AUG)

- 340287 | 50081 | 2514 | 3534 42.69 | 8556488 | 200436
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Estimate Vehicle |

FMISSIONS

VMT-based emission in MOBILE 6.2

Use he hourly-based VMT distribution and the speed-

based VMT distribution

from NetZone, over the

required 14 speed bins in MOBILE 6 for two road types
(freeway and arterial roads)

Microscopic emission models in NETZONE

Fuel consumption rate and CO2 rate from
Transportation Energy Data Book

Regression-based micro-scopic emission models



Total CO2 emission (billion g)

Emissions of other particulate matters have similar profiles




Summary and Conclusions

Although some routes saw significant reductions/increases of traffic,
the total reduction of auto trips was not as high as was anticipated, and
ranged from 3% to 6%

Instead of changing to alternative modes, such as light rail and bus
transit, the majority of commuters and truckers who changed their
travel patterns shifted to alternative routes

Transit services saw a significant increase in their ridership from 2007
all the way to the end of the Fix-I5 project, but the main cause of this
increase was the rise of gas prices. Fix-I5 contributed minor changes in
bus transit ridership

An adequate amount of redundant capacity in a transportation
network is critical in handling large-scale disruptions to the network,
since mode shift is not likely to be significant in the short run.

When there is adequate redundant capacity, and with proper project
timing and traffic management, full closure (close one entire direction)
is both practical and effective.
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