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What is the CSFFM?
California Statewide Freight Forecasting Model

A commodity-based model

Forecasts the flow of commodities by mode as a function of employment, establishment,
land use variables based on disaggregated FAF zones, and applied on integrated CSTDM and
FAF transportation network.

Based on the FAF 4.4 database, with base year 2015

CSFFM Commodity Group CSFFM Commodity Group

G1 Agriculture products G10 Nonmetal mineral products
G2 Wood, printed products G11 Metal manufactured products
G4 Fuel and oil products G12 Waste material

G5 Gravel/ sand and non metallic minerals G213 Electronics

G7 Food, beverage, tobacco products G14 Transportation equipment

G8 Manufactured products G15 Logs

G3 Crude petroleum
G6 Coal / metallic minerals

G9 Chemical/ pharmaceutical products




Level 1: Network and TAZs

93,000 nodes M 5454 TAZs

253,000 links ‘ ‘ 51 External Gates

Multi-modal




Level 2: FAZs

v'97 CSFFM FAZs

v'Defined at'county and sub-county levels

v Aggregation of CSTDM TAZs

v'Conforms to Caltrans District and CARB Air Basin
boundaries

¥ Max. employment of 500K per zone
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AR N I BT
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Oakland International n . . .
n Port of Humboldt ! n San Ysidro California Rail Lukeville Arizona
n Port of Oakland n Fresno International n Douglas Arizona truck/rail Sasabe Arizona
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California Statewide Freight Forecasting
Model Update Overview

Substantially update CSFFM - new datasets
o CA-VIUS, GPS O-D, FAF 4, truck traffic counts

Replace long & short distance truck models in CSTDM
o CSFFM freight & non-freight truck models

New base and future year forecasts
Fully integrate CSFFM within CSTDM

Enhanced usability and training materials



Primary CSFFM Applications

Land use scenarios Air quality analysis
o Population o GHG
o Employment by industry > PM

o Agriculture harvest ]
Mode shift analyses

> Trucking cost/toll/fuel prices
o Rail network access/rates

Corridor analyses
o Capacity expansion

> New facility .
> Network performance Econom.lc/Industry ar\alyses
> Truck route users o Regional Commodity flow

o Ports’ traffic
o Import/export distribution



CSFFM Performance Metrics

Regional goods movement trends  Link level truck traffic volumes

> by mode Speed profile trends (by type)
° by truck class

> by tonnage Truck route utilizations
VMT Toll revenue
° by origin zone V/C, LOS, delay

o by industry (commodity) . . .
> by truck size Basic GHG estimation

o with/without through trips Domestic vs. import / export
° by speed bin share

°by trip length

VHT by industry for each origin



CSFEM

ighway Applications

Travel time Congest. . Inter- Economic
. s g' VMT & AQ| Bottleneck Multimodal . .
Types of projects Throughput | Network | Reliability reduction/ | . . Safety regional and job
e . impacts relief strategy .
speed mitigation benefits growth
Corridor and freeway-freeway
interchange studies Provide inputs| Provide inputs Yes As model
Yes Yes No Yes Yes for traffic for Safety (rail, water, Yes[1] inbuts
*Geographic detail: multiple Microsim Analysis air) P
interchanges
Truck lanes (climbing, freight
" Yes- allows for L A
corridor, truck toll) ——— Yes (not |Provide inputs| Provide inputs As model
onlv max Yes No Yes sensitive to | for traffic for Safety No Yes -
*Geographic detail: Should be spYaeds grades) Microsim Analysis P
for at least an entire corridor
Truck efficiency (platooning) L L .
Provide inputs| Provide inputs [Possibly only for
d As model
- . O Yes Yes No Yes Yes for traffic for Safety large-scale Yes .
Geographic detail: Minimal Lo . inputs
! X Microsim Analysis deployment
level is urban corridor
Provide inputs| Provide inputs As model
Land use policies Yes Yes No Yes Yes for traffic for Safety Yes Yes .
. . . inputs
Microsim Analysis

[1] a notable area of strength relative to regional models




CSFFM 3.0 Architecture

. FAZ/TAZ
1. Disaggregated Input Data Prep ——
Prepare employment, GDP, agriculture data tables
v',
2a. Non-freight Trucks  2b. Commodity TAZs FAZs & Gateways
Generation Generation (Tons) > Average daily Productions/.  annual Productions/ Annual Import /
. Total Demand, Attractions Attractions Export
Domestic flows £
Import / Export Domestic flows Domestic flows by CG OD flows by CG
)
3. Mode Split FAZ & Gateway OD Flows
Truck only, Rail-Truck, Water, —> Rail-Truck, Air-Truck, Truck only, Rail only, Water only & Pipeline
& Rail only Air-Truck Pipeline by CG 2
9 ] o
] L Q
H 4. Transshipment c
é" - lransshipmen FAZ, Gateway & TLN OD Flows g
Split multiple modes o
E ‘p P Truck, Rail and Air segments by CG =
e into mode segments 'g
m .
o v '/ -+
5a. Seasonality FAZ, Gateway & TLN OD Flows
; —_—
5b. Tons to Trucks conversion Seasonal and Average Daily Flows by 3 Truck Class and CG
y
6. Disaggregation Network Link Flows
Disaggregate FAZs to 5454 TAZs Average Daily Truck Flows at TAZs by Truck Class and CG
Traffic Assignmentfor Each Peak Period Truck link flows by Truck Classes by Time Period

FAZ: Freight Analysis Zones, OD: Origin-Destination, CG: Commodity Group, TLN: Transportation Logistic Node




O

Disaggregated Input Data Preparation

2015 Base Year Data

o CSTDM TAZ level data > |InfoUSA establishment database
5 Population ° h(')ASIé)SZ(C)OEsgskilis:h4n§eirr]1té’&/vith 10+ employees with
° Employment (8 groups) > Fuel price
o Trucking cost
o Census/Other public data ° Import/export data at each gateway
o Truck GPS data

o Establishments and employments

. : o Rail wayhbill
o Refineries production
Manufacturing GDP

Acreage of harvested land

(¢]

(¢]

]

Tonnage of livestock



O

Disaggregated Input Data Preparation

Using establishments by their
industry codes to disaggregate
CSTDM basic Employments into 3
digit NAICS categories

| e _
* Source: InfoUSA Establishment
database 2017



Disaggregated Input Data Preparation

Assumptions/implementation:

1 |TAZ12 County Military Prim_Sec Whole Tran U Office Retail EduMed LeisHosp OthServ TotEmpls
2 100 Del Norte - 124 24 59 751 235 1,226 330 226 2,975
3 101 Del Norte 20 221 12 68 289 476 1,012 533 107 2,718
4 102 Del Norte - 202 18 8 1,553 45 108 27 - 1,961
3 103 Del Norte = 252 = 15 163 17 49 204 & 706
& 104 Del Norte - 23 - - 53 44 36 58 40 254
Fi 105 Humboldt 8 1,132 340 337 2,239 1,990 999 1,228 562 9,027
8 EMPOTHER MODEL NAICS
Prim_S EduMe LeisHo OthSer
g ec Whole Tran_U Office Retail d =p v Prim_Sec Prim_Sec
OTH_P OTH_L
TAZ|rim_Se OTH_ OTH_T OTH_O OTH_R OTH_E eisHos OTH_O
10 12 |c Whole ran_U ffice etail duMed p thServ |E113 E114 E115 E211 E212 E213 E236 E237 E238 E311 E312 E313 E314 E315 E316 E321 E322 E323 E324 E325 E326 E327 E331 E332 E333 E334 E335 E336 E337 E338
" 100 48% 0% 0% B86% 0% 0% 0% 11%| 2% 2% O% 0% 0% 0% 6% 2% 9% 3% 20% 0% 1% 1% O% 1% 0% 0% 0% O% 0% 0% 0% 0% 0% 0% 0% 3% 0% 1%
12 | |101 48% 0% 0% B86% 0% 0% 0% 11%| 2% 2% 0% 0% 0% 0% 2% 2% 15% 3% 0% 0% 10% 1% 0% 1% 0% 0% 0% O% 0% 0% 0% 0% 9% 0% 0% 3% 0% 1%
13 | |102 49% 0% 0% B86% 0% 0% 0% 0% 3% 3% 1% 1% 1% 1% 3% 3% 6% 4% 1% 1% 2% 2% 1% 2% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 4% 1% 2%
14 | |103 48% 0% 0% B86% 0% 0% 0% 17%| 2% 2% 11% 0% 0% 0% 2% 2% 5% 3% 0% 0% 1% 1% 0% 1% 0% 9% 0% 0% 0% 0% 0% 8% 0% 0% 0% 3% 0% 1%
15 | |104 48% 0% 0% 85% 0% 0% 0% 10%| 3% 3% 1% 1% 1% 1% 3% 3% 6% 4% 1% 1% 2% 2% 1% 2% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 4% 1% 2%
16 | |105 14% 0% 0% 47% 0% 0% 0% B%)13% 0% 5% 0% 0% 0% 5% 3% 16% 19% 9% 0% 0% 0% 0% 8% 0% 0% 1% 3% 1% 0% 0% 0% 0% 1% 0% 0% 0% 1%

Applied base Generate Detail
CSTDM Employment - : .
year 2015 Ratio employment projection




O

Freight Module Update

FAF 4.4 database with 2015 estimates
9 new FAF zones outside California

Total trip generation parameters updated
Direct demand model coefficients updated
Import/export distribution ratios updated
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Freight Module Update

Reasonable Consistency with Regional Truck models

Gateway Group, I

% Total Commodity Type

. . - Import / Export USA Region excluding CA
° Future: tOtaI |mp0rt/eXp0rt IS Mew England (FAZ 16-18,47,51,52,66,94,113)

estimated based on economic Central Atlantic (19,48-50,67-69,71-75,91-03)
. Lower Atlantic (20-28,76-79,95-97,114-117,120)
factors and P roductio n/ Michwest: (32-42,53-57,50-61,63,80-88,08-101,121,122)

consum ption eq uations. Gulf Coast (1-3,8,43-46,58,70,102-110)
. . Rocky Mountain (14,15,31,62,111,112,123)
> Users can modify allocations NasoCoests (7,25 90,5495 68 20,045, 115)

to each port :
CA Region

Sacramento CA (135,136,169,174-176,182,183,213,219,220)

. (124-126,132,133,161, 168,184,193, 104,198,199,201-
San Francisco A 304,205-211)

Los Angeles CA (148-159,170-173,178-161,185-187,218)

San Diego CA (188-192)

: : . (127-131,134,137-147, 160, 162-167, 177,195
Remainder of California 107,200, 205207, 212, 214-217




Scenario Development Too

Toll Price at Toll Locations

Toll Locations [BYEEER

FHWA Vehicle Classifications

6. Single Unit 3-Axle Trucks

3 axles. single unit

Single Unit 2-Axle Trucks.

. 6 bres (dusl rear tres), gt

5.2,

2 or more axies. sngle unit

8. Single Trailor 3- or 4-Axle Trucks

3 or 4 axes, single trader

9. Single Trailer 5-Axle Trucks

 mades, single rader

10. Single Trailer 6 or More-Axle Trucks

0 0r more axes. o ader

.H

Single Variable

Model Variables List

Employment Establishment
B - EST(11) - EST(21) -
Mning, Agriadtre, Mining,

and O and and Oi and

o | e | e ey

11. Multi-Trailer 5 or Less-Axle Trucks
5 o s axdes, Muliple ralers

13. Multi-Trailer 7 or More-Axle Trucks
7 0r More axies. mutple trakers

all other vehides (FHWA 1-4)

12. Multi-Trailer 6-Axle Trucks
6 aules, multple vaders

Diesel Price by Petroleum Adminsitration for Defense Districts

PADD 4.
Rocky
°Uﬂl:un

PADD 2
Midwest

PADD 5:
West Coast

4.16

PADD 3:
Gulf Coast
3.88

PADD 1A.
New

% Total

= e

Import / Export

Gateway (FAZ)
Commodity Type

USA Region excluding CA
New England (FAZ 16-18,47,51,52,66,94)
Central Atlantic (19,48-50,67-69,71-75,91-93)
Lower Atlantic (20-28,76-79,95-97,114-117,120)
Midwest (32-42,53-57,59-61,63,80-88,98-101,121,122)
Gulf Coast (1-3,8,43-46,58,70,102-110)
Rocky Mountain (14,15,31,62,111,112,123)
West Coast (4-7,29,30,64,65,89,90,118,119)

CA Region
Sacramento CA (135,136,169,174-176,182,183,213,219,220)
San Frandsco CA (124-126,132,133,161,168,184,193,194,198,199,201-204,208-211)
Los Angeles CA (148-159,170-173,178-181,185-187,218)
San Diego CA (188-192)
Remainder of California gl?;l;}gﬁ,137447,150.152-157.177,195-197,200.205-207.




Scenario Development Tool

—

.
Model Variables List - = .. - . ﬁ

Model Variables List

Single Variable Employment Establishment

EMP(11) - EMP(21) - EST(11) - EST(21) -

Employment Agriculture, Mining, EMP(22) - Establishme Agriculture, Mining, EST(22) -
Total Forestry, Quarrying, Utilities nt Total Farestry, Quarrying, Utilities

Fishing and and Qil and Fishing and and Oil and

Toll Fares Population

e St EMFP{Edl a EMP(32) - BST(23) - ESFT{? ’ EST(32) -
Fuel Price Domestic Constructio | °r;cm ) ? Constructio |, of:;cm . 2
Production n 2Ll u LT - anu ri wool

ng ng

EMP(42) - EMP(44) - EMP(45) - EMP(48) - EST(42) - EST(a4) - EST(45) - EST(48) -

Wholesale ] . Transportati Wholesale g g Transportati
Trade Retail Trade Retail Trade an Trade Retail Trade Retail Trade an

Harvested
Land

EST(53) -
Real Estate
and Rental
and Leasing

EMP({53) -
) EMP(49) - EMP(52) - EST(49) - EST(52) -
Gakepay Loz Warehousin EHE 1? - Finance and el o= Warehousin G 1}. - Finance and
Distribution Sald 7 Information Insurance and Rental Information

and Leasing g S

Truck EMP{54) - EMP(55) - EMP{58) - EMP(51) - EST(54) - EST(55) - EST(56) -
Payload by Professional Managemen Administrati . Professional Managemen Administrati
h R Educational o
Commadity , Sdentific, tof ve and Services , Scientific, tof ve and
Type and Companies Support and and Companics Support and

EST(61) -
Educational
Services

EMP(52) - EMP(71) - EMP(72) - EMP(81) - EST(62) - EST(71) - EST(72) - EST(81) -
Rail Truck il Health Care Arts, Accommoda Cther Health Care Arts, Accommoda Other
Maode Split Production and Social Entertainme tion and Services and Social Entertainme tion and Services
Assistance nt, and Food (except Assistance nt, and Food (except

Scenario Modification Report Reset Selected Variable(s) Export Selected Variable(s)




Non-Freight Truck

Definition: Non-freight trucks are NOT included in FAF database

FACT: 40-60% of truck VMTs are non-freight trucks
o Municipality, service, maintenance, construction, local deliveries, moving,
emergency response, empty trucks

Non-freight trucks are needed for:
o Complete truck flow assignments, model validation, VMT calculation, air

quality analysis



Non-Freight Trucks
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Q L GPS Sample Data

. truck flows for 1000
Non-freight Trucks

zones in CA
An implementable model with available resources; a QA/QC Data
functional, policy sensitive model Remove outliers

Adjust underrepresented
Disaggregate to 5454 TAZs

Assumption/Process:

ODME )
1.  Truck OD table from GPS sample is expanded to Add IX/XI trips
match the counts = This is ALL truck flows Adjust zero cells

Use count data base

2. FAF truck OD table is subtracted = This is all non- \__Yse CSTDM Network
FAF trucks including empties and service trucks

Expanded OD Table

3. The Non-Freight OD table is used to estimate trip | Subtract Freight and IXXI trips

generation rates based on employment and For each vehicle class

lation

populatio g

4. Use GPS data sample as seed for trip distribution ObserEREsIEEreight
OD tables
~ J
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Module Split Module

Value of time (VOT) in mode choice models

[ VOT for different cargo ] [ VOT for vehicle carry the cargo ]
1) Stated preference survey Traffic Assignment/
2) Relative to value of cargo Route Choice

> No available data, assumption $1/ h
° Itisincluded in the constant of the cost for each commodity

$Utl'll'tyi,j,m
= $Constant,, + $CostCoef f X (fixed costy, + VarCosti,j,m)
+ $TimeCoef f X (fixed time,, + vartimei,j,m) X VOT




Module Split Module

= Develop an Excel tool to evaluate various cost functions

" Increase model stability by identifying minimum economic distance for each
commodity for each mode

CG  grou Cost_T Cost_R Cost_M Time_T Time_R Time_M
1 1 log{TRUCK_RATE® TRUCK_DISTANCE/PF+TRUCK_VOT*TRUCK_TT, log{RAIL_RATE*RAIL_DISTANCE+RAIL_VOT*RAIL_TT log(MM_RATE*RAIL_DISTANCE + [DRAY_O + DRAY_D + L)/PF+MM_VOT*MM_TT)
2 1 log{TRUCK_RATE* TRUCK_DISTANCE/PF+TRUCK_VOT*TRUCK_TT, log{RAIL_RATE*RAIL_DISTANCE+RAIL_VOT=RAIL_TT log(MM_RATE*RAIL_DISTANCE + [DRAY_O + DRAY_D + L)/PF+MM_VOT*MM_TT)
2 2 log{TRUCK_RATE* TRUCK_DISTANCE/PF+TRUCK_VOT*TRUCK_TT! log{RAIL_RATE*RAIL_DISTANCE+RAIL_VOT*RAIL_TT log(MM_RATE*RAIL_DISTANCE + [DRAY_O + DRAY_D + L)/PF+MM_VOT*MM_TT)
4 1 log(TRUCK_RATE® TRUCK_DISTANCE/PF) I E e e o N B
5 1 log(TRUCK_RATE® TRUCK_DISTANCE/PF)
5 2 log(TRUCK_RATE® TRUCK_DISTANCE/PF) Import Biogeme Export Biogeme Scripts
7 1 log(TRUCK_RATE® TRUCK_DISTANCE/PF+TH
7 2 log(TRUCK_RATE® TRUCK_DISTANCE/PF+TH
8 1 log(TRUCK RATE* TRUCK DISTANCE/PF) tang  \MODE SPLIT\Dom
9 1 log(TRUCK_RATE® TRUCK_DISTANCE/PF+TH =
8 2 log(TRUCK_RATE® TRUCK_DISTANCE/PF+TH )
ig ; :g:ggﬂgﬁ:gﬂé:Igﬂgg:g:g::ggiiﬂi CE Group Mame Value Stderr t-test p-value Sample silnit Log LiFinal Log Likelihoo Rho-sgua Rho-square-bar
11 1 log(TRUCK_RATE* TRUCK_DISTANCE/PF) 1 1 ASC_RAIL -0.0695 0.164 -0.42 0.67 1740 -1734.48 -0693.54 2121.83 0.605 0.602
13 1 log(TRUCK_RATE® TRUCK_DISTANCE/PF+TH
13 2 log(TRUCK_RATE® TRUCK_DISTANCE/PF+TH 1 1 ASC_TRUCK -5.86 0.423 -13.67 0
14 1 log(TRUCK_RATE* TRUCK_DISTANCE/PF+TH 1 1B COST 1.5 0.0737 -20.21 0
1 1 B_Z M_GRAINS 0.152  0.259 0.59 0.56
1 1B Z R_GRAINS 0.477 0.15 2.51 0.01
2 1 ASC_RAIL -0.205  0.085 -2.41 0.02 3104 -3340.88 -1643.02 3395.72 0.508 0.507
2 1 ASC_TRUCK -4.31  0.235 -16.92 o
2 1 B_COST -1.13 0.0452 -25.09 0
4 1 ASC_RAIL 0.618 0.168 3.68 o 975 -1015.12 -419.525 1191.19 0.587 0.584
4 1 ASC TRUCK -8.84 0.632 -13.99 0
4 1 B_COST -1.81 0101 -17.9 0
3 1 ASC_RAIL 0.07531 0.118 0.64 0.53 1412 -1456.76 -782.191 1345.14 0.463 0.461
5 1 ASC_TRUCK -4.36  0.368 -11.84 0
3 1 B_COST -0.964 0.0547 -17.63 0
7 1 ASC_RAIL -0.713  0.128 -5.55 0 3864 -3829.76 -1218.28 5222.96 0.682 0.681




O Module Split Module
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O Module Split Module

G9- Mode Share by Distance (mi)
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Transshipment Module

An inverse optimization model:

Step 1 Step 2 Step 3 Step 4
Truck OD Iumnu
arTuacor IDEN n:ﬂ — T T nrpor A
Flow 2015 (TEU)
Modifications: On-Dock
Total On-dock 2,227,203
= POLA/POLB: share of on-dock rail, near-dock rail % of Total Throughput 26.20%
terminals and truck-only modes are user inputs Total Off-Dock 692.974
= New option: user can overwrite model estimated o O Teiia)) e fjpis 8.20%
*

shares by local data Total On & Off-dock
Total* 2,920,177
% of Total Throughput 34.40%
Total ** 8,495,592
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Tons to Trucks (GVW)

?Nﬁ’;'f:;uzzs) Class 3 36% 53% 9% 2%
2 Axles 6 tires Class 5 18% 61% 17% 3%
3 Axles — Single unit Class 6 2% 9% 12% 78%
4 Axles —Single unit Class 7 0% 0% 7% 92%
3/4 Axles Single trailer Class 8 1% 3% 5% 92%
5 Axles Single trailer Class 9 0% 1% 1% 97%
6+ Axles Single trailer Class 10 0% 1% 3% 95%
5 Axles Multi trailer Class 11 0% 0% 4% 96%
6 Axles Multi trailer Class 12 0% 0% 0% 100%
7+ Axles Multi trailer Class 13 0% 0% 0% 100%
* Source: CA-VIUS 2017
gt (8,500t Medim2tnude Considerations:

e Consistency with SCAG HDT
= Medium 1 trucks " Heavy trucks (>33,000 * Consistency with ARB AQ tools
(14,0000 26,000 Ibs.)  Ps:)
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Tons to Trucks Conversion

= The commodity flow OD tables are estimated in average annual tonnage

= FAF and CFS are estimated annually
= The tonnages are distributed to average annual weekday

= The average weekday tonnages are distributed to 4 vehicle classes based on distance

between origin and destination TAZs

= VMT for each vehicle class from CA-VIUS is used to guide the vehicle allocations for

each distance bin




VMT Distribution by Commodity -Longer TLD

California VMT Distribution by Commeodity- Food, beverage, tobacco products

California VMT Distribution by Commodity- Agriculture products
Commodity VMT (bin)

Commodity VMT (bin)

120K 120K
100K 100K
0 2
T 80K - 80K
L %
o #
= =
B 60K & 60K
z 8
8 [
40K 20K

20K

20K I
oK e oK
é ﬁ " "4 " =" " "

¥ v e s w - w

E 5 & ¥ 5 § & ¥ & 5 85 5 5 5 & v & v & & & & o i [ =T v = B B = B, S= S, J= SR S = T B |

r 1] o ™M L] < =+ [} ] ] w ~ F~ @ o @ @ o i 1 o ol o i =+ = ] w o w ~ P~ @ @ @ =
Lol

California VMT Distribution by Commodity- Gravel / Sand and nonmetallic minerals  California VMT Distribution by Commodity- Manufactured products

Commedity VMT (bin) Commedity VMT (bin}

120K 120K
100K 100K
2 w
£
§ 8ok g 80K
= =
5 5
# #
B 60K T 60K
d 5
= I
40K 40K
20K 20K
oK oK
"4 "4 p-"4 "4 4 "4 "4 I e o ' = " = "4 "4 4 4 =" "4 2 e '
s &5 & &7 & s & & H & & 5 5 & &5 5 & s & = & 5 & ] w5 & H S H S W & w & w B
1 1 o od m m <t = w w w ~ @ [4] o (J‘ Y_} - J o o oM m - =t w w w w = o o (53] C_':

CA-VIUS 2017




VMT Distribution by Commodity - Shorter TLD

California VMT Distribution by Commodity- Nonmetal mineral California VMT Distribution by Commodity- Logs
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Payloads Distribution

Truck Allocation

Distance Bin GVW Truck Class
MIN | MAX Light Mediuml | Medium2 | Heavy sum
0 50 0.9% 9.0% 8.8% 81.3% 100%

50 100 0.5% 5.0% 2.6% 91.9% 100%
100 200 0.6% 3.0% 2.8% 93.6% 100%
200 500 0.3% 2.0% 2.2% 95.5% 100%

Payloads 500 [Ormore| 0.3% 2.0% 2.2% 95.5% 100%

Commodity Groups Light Mediuml Medium2 Heavy

G1 Agriculture products 3,320 5,902 14,618 40,653

G2 Wood, printed products 1,585 5,569 9,757 38,711

G4 Fuel and oil products 1,189 4,355 10,066 36,822

G5 Gravel/ sand and non metallic minerals 2,235 5,679 18,394 46,112

G7 Food, beverage, tobacco products 2,479 5,236 12,266 38,500

G8 Manufactured products 2,361 4,711 9,354 34,209

G9 Chemical/ pharmaceutical products 2,364 3,609 12,933 37,348

G10 Nonmetal mineral products 2,235 4,834 18,394 46,648

G11 Metal manufactured products 2,822 5,489 12,980 36,338

G12 Waste material 1,961 4,552 10,503 35,360

G13 Electronics 995 3,334 11,126 20,792

G14 Transportation equipment 2,705 4,600 10,803 37,836

G15 Logs 2,364 5,788 12,393 41,333




Time of Day Distribution

Average annual daily flows to CSTDM peak periods
° AM period: 6am -10 am

o Midday period: 10 am - 3 pm
o PM period: 3 pm-7 pm
o Night period: 7 pm -6am

Probe data and available counts will be used to developed daily
distribution

o Trips longer than one period will only be assigned based on the “start time”
of the trip



Freight Truck Disaggregation

= Freight flows are estimated in two levels due to lack of required data at
CSTDM TAZs

= Total commodity flows and share of each mode will be estimated at 97
FAZs, gateways, and TLNs

= Only Truck matrices will be disaggregated from 97 FAZs to 5454 TAZs
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Disaggregation Module

Disaggregate truck matrices from 97 FAZs to 5454 TAZs

1. Disaggregated employment data (module 1) used to develop simple trip
production and trip attraction regression equations for each CG (at FAZ

level)

2. These equations are applied to TAZs and estimate trip production and
attraction for each commodity at each TAZ

3. Allocate FAZ truck flows based on proportional share of each TAZ

Average annual daily flows to time periods



CSFFM 3.0 Architecture

. FAZ/TAZ
1. Disaggregated Input Data Prep ——
Prepare employment, GDP, agriculture data tables
)
2a. Non-freight Trucks  2b. Commodity TAZs FAZs & Gateways
Generation Generation (Tons) iy AVETagE daily Productions/,  annual Productions/  Annual Import /
. Total Demand, Attractions Attractions Export
Domestic flows | £
mport / Export Domestic flows Domestic flows by CG ~ OD flows by CG
y
3. Mode Split FAZ & Gateway OD Flows
Truck only, Rail-Truck, Water, —D Rail-Truck, Air-Truck, Truck only, Rail only, Water only & Pipeline
ﬁ Rail only Air-Truck Pipeline by CG §
= | 3 o
3 4. Transshipment 3
s + fransshipmen FAZ, Gateway & TLN OD Flows o
S Split multiple modes o 8
o into mode segments Truck, Rail and Air segments by CG .§
3 v p s
5a. Seasonality FAZ, Gateway & TLN OD Flows
; —_—
5b. Tons to Trucks conversion Seasonal and Average Daily Flows by 3 Truck Class and CG
y
6. Disaggregation Network Link Flows
Disaggregate FAZs to 5454 TAZs Average Daily Truck Flows at TAZs by Truck Class and CG
Traffic Assignment for Each Peak Period Truck link flows by Truck Classes by Time Period

FAZ: Freight Analysis Zones, OD: Origin-Destination, CG: Commodity Group, TLN: Transportation Logistic Node




Supplement data — Establishments
Outbound trips by TAZ | Total Freight Employment

é = O @ (i) fehrandpeers.maps.arcgis.com/apps

Detailed Employment TAZ Distribution
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Supplement data — Establishments
Inbound trips by TAZ | Agriculture Employment

&~ — 0O M (i) fehrandpeers.maps.arcgis.com pviewer/ir 2506c3789f24b4 b4g ‘ D¢ = 7. &

Detailed Employment TAZ Distribution
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Supplement data — GPS ODs

Probe data visualization
() gis.fehrandpeers.com/ErandonDataViz/CSFFM/OD_Flows) * 'fE Z" = e

SR 1 ) 0 8 3 Medium Trips
9 3 Heavy Trips

From: 198 To: 164




Supplement data — GPS Routes

Bench March: Probe data
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Supplement data — GPS Distribution
Port Of Oakland

ODwith990zones | O-D Analysis (GPS Data)

Destination | Average Day (M-Su) | All Day (12am-12am) | Commercial (Heavy) | StreetLight Trip Index and Percent
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Supplement data — GPS Distribution

Port Of Los Angeles

ODwith990zones | O-D Analysis (GPS Data)

Origin | Average Day (M-Su) | All Day (12am-12am) | Commercial (Heavy) | StreetLight Trip Index and Percent
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Supplement data — GPS Speed

Travel time validation
o NPMRDS truck travel time data for 2015 is processed.

o The data is summarized and available on California Congestion Analysis Online Tool
for detail review
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Comprehensive Count Data Base

= Mostly 2015, few from 2016

= 652 directional locations on state
Highways

= Axle based classified counts

= Use VIUS survey to convert counts
to GVW classes




Final Steps

Finalize base year updates

Static Validation
o Truck Trip Distribution
o Highway Network Assignment
o Travel Time

Dynamic Validation/Sensitivity analysis
o Land Use Test

o Highway Network Modification Test
o Mode Shift Test



Highway Network Assignment Validation

Static validation: |

. . METRIC VALUE REO. TEST
(o]
Validation Spread sheet tool Model Deviation 8% +/- 10% PASS |
o QOver 400 Links are selected Meet Max Dev. 79% > 75% PASS
. RMSE 32% < 40% PASS
o A set of 25+ screen lines are correlotion 0 o1 Toon s
deﬁned Screenline Max Dev. 100%

External Max Dev.
External Deviation
External RMSE




Validation Screenlines
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