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Module 6a: About This Module

This module will...
= Build on Modules 1 through 5 to provide a detailed understanding of project costs and benefits
= Describes benefit types and calculation methods

= Review detailed calculations for each benefit type

y
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Module 6a: About This Module

Previous Modules...

= Module 1 provided a basic introduction on benefit-cost analysis
(BCA) and a general overview of how to conduct a BCA

= Module 2 described the Cal-B/C suite of tools, discussed the
types of projects that can be evaluated, and provided guidance
on which tools to use for various project types

= Module 3 presented the Cal-B/C results page, detailed what
each output measure means, and explained how they are
calculated

= Modules 4a, b, and d presented an overview of how Cal-B/C
Sketch, Corridor, and PnR work including a review of all
worksheets and inputs

o This current module complements Modules 4a, 4b, and 4d

= Module 5 highlighted the information in the Parameters
worksheet and discussed key assumptions used by Cal-B/C



Module 6a: About This Module

Cal-B/C Sketch

Overview of Benefit Categories

(D) INVESTMENT ANALY SIS
SUMMARY RE SULTS

Average
LifeCycle Costs (mil, $) §0.0 ITEMIZED BENEFITS (mil. $) Annual
Life-Cycle Benefits (mil. §) $0.0 Travel Time Savings $0.0
Net Present Value (mil. $) 50.0] [ | L Veh. Op. Cost Savings $0.0
Cal-B/IC Cal-B/IC Cal-B/C JIr—
Benefit /| Cost Ratio: MA] Emission Cost Savings $0.0
TOTAL BENEFITS §0.0

Be n ef it C ate g o ry S ketc h C 0 rri d or P n R Rate of Return on Investment | Oy o ot T Saven ' ' e ' —

Payback Period: NA]

Travel time savings
(aka user benefits and additional v v v Cal-B/C Corridor
delay SaVingS) - INVESTMENT ANALYSIS

. . . Life-Cycle Costsmil.$) [ 50.0| ITEMIZED BENEFITS (mil. $) Tatswlr::’ 'fnnii.
Vehicle operating cost savings v v v e o] || Ve o -

. . Benefit | Cost Ratio: | N.I'A| To_llE_;nLisBsnéoNnE{;?::rs; Savin as $gg $gg
ACCIdent COSt SaVIngS \/ \/ \/ Rate of Return on Investment: [ NIA] oo tours of Time Saved > .0 > .0
(aka additional safety benefits) S || i
Emission cost savings v v v

J Cal-BIC PnR
ReS|dua| Value \/ @ INVEJ;:E;TR;\;IEL_:SIS
Journey quality benefits e | [ ==
Health benefits e
Rate of Return on Investment: A TOTAL BENEFITS $0.0
Shipper cost savings e —
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Overview of Project Cost Types in All Cal-B/C Tools

= All Cal-B/C tools can accommodate the following

cost types:

o Project support

o Right-of-way

o Construction

o Maintenance and rehabilitation
o Environmental mitigation

Project Costs
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Module 6a: Overview of Calculations in Cal-B/C Tools

Overview of Benefit Calculations in All Cal-B/C Tools

= Benefit calculation worksheets produce detailed
calculations for each benefit category Travel Time Savings Vehicle Operating Cost Savings

s c o 3 e 3 H ' . K L M n F B o I v 1 1 ' 4 K L M IV
Travel Time Benefits |Emission Reduction Benefits

This sheet calculates tofal ravel time benefits on highway and transit This sheet calculates emissions benefts for highway and transit

= They are provided for model transparency, not a — ore— -
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Overview of Benefit Calculations in All Cal-B/C Tools

The Final Calculations worksheet:
= Tabulates all the benefits and costs by year, in present value and constant dollars, from the benefit estimation worksheets

= Calculates BCA metrics (B/C ratio, IRR, NPV, and payback period)

A B C D i AG A A &)
+  Final Calculations
,  This sheet performs the final calculations before presenting the summary results.
4 Both net present value and internal rate of return on investment are calculated.
u @ NET PRESENT VALUE CALCULATION INTERNAL RATE OF RETURN ON INVESTMENT AND PAYBACK PERIOD
®
i PRESENT VALUE OF USER BENEFITS USER BENEFITS IN CONSTANT DOLLARS Total
2 Total User Project ANNUAL | CUMULATIVE
21 Travel Vehicle Vehicle Travel Vehicle Vehicle Benefits in Costs in RE TURNS RE TURNS
2 Year Time Op. Cost Accident Ermiszion Year Time Op. Cost Accident Ermission Constant Constant ON AFTER
23 Savings Savings Reductions | Reductions Savings Savings Aeductions | Aeductions Dollars Dollars INVESTMENT | PRD. DPENS
24 ]mw Construction Period
1 1
* 2 2
27 3 3
2 4 4
be 5 5
0 L] [
¢ 7 7
© 3 8
© |Project Open [Project _ ——
"] 1 s | (885522  $8691eEm (s7w70e)] 1 $U602669 | ($9595677)) 9765719 ($803,947) T $13.968.764 $TI%A.764
5 2 | $1506.M0 | (STSEBEST)|  $8468429) [$545,M9) 2 | $KB00274) [($9.343.493)) 99906864 | ($755.903) $BE07.742 0 $15.607.742 $23576.506
% 3 $MOET248 | (4B X0)|  8EeTR 13548 881 3 $17, 19291 ($3M0667)|  swoe0n ($667.797)|  $WADBAW| 40 $17,406 817 $46,965. 303 |
7 4 SUTHZE | ($68643T0)|  $806268 (8444 568) [ $10.643509 | ($8EE5618)|  $0.89756 ($562520)|  smseasSar| 0 $19584527 | $65569880
- 5 | *B4STSE| (2T | ¢es0en| | ($3%507)) 5 | 3200l [$923082° 40000 | [$4R0720| U TSNEENASY S0 R30S | _$9S306R
- 4, A8 Mz P3N . <69 > B0, Cl 3o ol . A2 S5 e ol w92 e s, B oy S e . sl o83
5 {E] $BITAZR | $327T3M2| 540048 $953031 | $68.756.940 ] $134.7304T $7.458.959 | $12.306.339 s2m6409 | gmeEmmB| 0 SWEE0ITIE | $10UA24442
20 $72572.55 $4.765 068 $5.252.283 $1.69 608 20 $171993.001 $10,344,905 $12,447 485 $2.771.877 $PTSET2E $0 $197557.298 $121.981740
5’ -
55 [ Total | $558467270] ($576%6757) $17.2653B[  $2.220 %4 [$641.256,996 | $190,412.513 | $442.844.483 | [Total | $1050437.725 | ($68.264.292)] $222.132038 | $7.676.269 | $L211,901740 | $205.000,000 | $1.006.961,740 |

] . | 3)Results = Travel Time Vehicle Operating Costs =~ Accident Costs = Emissions = Final Calculations | PARAMETERS ) 4 v
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Overview of Benefit Calculations in All Cal-B/C Tools

= Analysis worksheets estimate benefits from data in 1) Project Information and 2) Model Inputs
= Benefit estimates are linked to the Final Calculations worksheet

« Life-Cycle Benefits, Life-Cycle Costs, and all other BCA metrics are linked to the Results page.
Travel Time Savings Final Calculations

Final Calculations

Fraval Time fla L] L) L This shee! performs the final caiculations before presenting the summary results
'~ Vehicle Operating Cost Savings e
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[ ! Emlsswn Cost Savings T .
| P [ | rEamese] (P = 7 B0 957 £33 000
| : 3 r | s | pre s | [ w2 i 957 411 B0y,
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T sk Pt NIV e ] ) | 1
i o r L] = =1
T r ] [) T e = = "
7 l — r » ® 1 » - 5 5
b a | [ — sesre| (msween s R nﬂ-] ST ] swsmams| jpseme| smsrs| s s I [ [
n R snEN | e memos | 5isi i | T MASEY ST F [ O B | o] /| ]
a1 | O e 57 4 Ty o Fat 8 frE el fo s ] oA £3 W L] Lok | =
=1 £ 1 AL ’ e . | LI L
i ol ] i — B D] il .”a.,..] e il ] sl B o
— t e es | [t ot | ® [} A
i ~ | mase ae prwsion [ peseae| L  a | ® [l
" ——— [T [ wmerss] o] wosam] [ i | Tod [ AP TR] WG] G| Vs [
il i IR Tn ssions |_Fi culations , . .
NVESTMENT ANALYSIS
SUMMARY RESULTS
s Freight Taotal Ower Average
Life-Cycle Costs (mil. §) ITEMIZED BENEFITS (mil. §) ar enefi 20 Yeas Annual
Life-Cycle Benefits (mil. §) Travel Time Savings $0.0 $0.0 $0.0
Net Present Value (mil. $) Veh. Op. Cost Savings I $0.0 $0.0 $0.0
Accident Cost Savings $0.0 $0.0 $0.0 $0.0
Benefit | Cost Ratio: [ NIA Emission Cost Savings 0.0 $0.0 0.0 50.0
ng
TOTAL BENEFITS 50.0 50.0 50.0 50.0
Rate of Return on Investment: | e
Person-Hours of Time Saved Ul 0|
Payback Period: [ NIA
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Module 6a: Benefits in Cal-B/C Sketch

Benefit Calculations in Cal-B/C Sketch . . . . .
Travel Time Savings Vehicle Operating Cost Savings
» In Cal-B/C Sketch estimation worksheets, calculations | L e |
are provided by: e JEIE e
o Year | | |

i
|
i
i
i
i
i
§
fiz ; L 1
ssil
.

o Mode (e.qg., single occupant vehicles, carpools, trucks,
transit) -

o Facility (e.g., mainline lane, HOV lane)

o Period (e.g., peak and non-peak periods) Emission Cost Savings

Thscatens Autarmn Basets

it




Module 6a: Benefits in Cal-B/C Sketch

Calculations

Intermediate calculations
for several benefit categories
based on the data in:

1) Project Information:

= Avg. Annual Volume =
Avg. Daily Traffic x Number of
Days in Model Year

= Vehicle-Miles Traveled

(VMT) = Impacted Length x
Avg. Annual Volume

Calculated for Base and
Forecast years, in No Build
and Build scenarios

EEE YR ML BEYERRBAYBS DI IS NED NS00 00 e wn =

BBIBRBEARR BRI zaAaEAE DS

o ] E F o] H KoL M M o P ] R v W E ¥ 2 a4 48 s D 2E
Destrict HQ Enter all project costs (in today's dollars) in columns 1 to 7. Costs during construction should be entered in the first eight rows.
Project costs (including maintenance and operating costs) should be net of costs without project
PROJECT: Hypothetical Project
Cw PROJECT DATA D HIGHWAY ACCIDENT DATA CE_) PROJECT COSTS (enter costs in thousands of dollars)
Type of Project Actual 3-Year Accident Data (from Table B) Cira " " @ . 3 " 14 " 15 - 18 " [t}
Select project type from st Courd (Mo | Fate DIRECT PROJECT COSTS Transit
Total Acciderts | Tal] INITIAL COSTS SUBSECUENT COSTS Agency TOTAL COSTS (in dollars)
Project LOCAHON (soier 1for So. Col 2For b, Cal_or 3 for rural] Falel Accident Year Project Maint 4 Cost Canstant Present
Injury Suapport RIwW Constiuction Op. Rehab. Mitigation Savings Dallars Value
Langth of Congy n Penod Proparty Damage Only |PDO) Accidants = Period
Cine- or Trvo-Way D 1 st ertes & cost sa] 50
Statewide Basic Average Accident Rate 2 af 0
|Length of Peak Period(s) (up to 24 hrs) MoBuld  Buald 3 of ]
Fale Group [ ] []
Acciderd Fte per millon vetce-miles 5 | 0
Percent Faial Accidents [Fct Fal 3 al []
e HIGHWAY DESIGN AND TRAFFIC DATA Parcaet Inury Aceicerss (Pot i) 7 0| ]
L o 0
Highway Design Mo Bud Buald Project Open
Raacuay Type [Fus. Exp. Carn Hes __F F - 1 saf 0
ursbar o Gl T Lunae > RAIL AND TRANSIT DATA 2 | a
Murnber of HOVIHOT Lary 3 o 0
HOV Restriction 12 Annual Person-Trips o Buald Buald 1 1| 0
Exchusive AW For Buzes [yin] Base [ Yeur § o 0
Foreces: [ear 20) 8 | 0
low Spsed Percent Trips during Peak Period T d0% | 7 o] 0
o [iF auox |arefoff-ramp pros | Percent New Trips from el Hig 100% il of 0
Length fin miles Highmay Segment (] 1| 0
Impicted Lergih Annual Vehicle-Miles . MoBuild Build L. 1| 0
Bavs [You & [ T n o] 0
Average Daily Traffic Forscast ['Vear 20 | e al []
Currerd Average Vehicles/Train (if s croject) ] B of 0
H a 0
Blaua [Yeer 1 in Transit 5 o 0
Forecast Year 20} Percerd echuclion [if safety peoject) ® o 0
Average Hourly HOV/HOT Lane Traffic 7 ol 0
Percent of induced Trips in HOW [if HOT or 240-3 cor. Average Transit Travel Time L of []
Percent Traffic in Weave vVahicle MorvPrsk (in rrinutes] B | 0
Percent Trucks jirciude Avs. if applicabiz) Peak [in meruiez] a [ 0
Truck Speed Our-of-Vericle NorvFresk [in minuses] Total 3] N 0 0 &0 [ ] [
Pos [inmirues)
On-Ramp Volume
Howrly Flarmg Velurme [if s |snefor-amp £roi. Highway Grade Crossing Currard
Mstering Sirategy (1.2, 3, or D, if orvramp proj | Arwuial Narmbss of Tran Present Vslus = Eubre Velus [ Conatant Dollrs
Puvg Gats Down Tirme fin min] 1+ Fleal Discount Fate) * Year
Quewe FOrMaNion (if e o grads crossing project) i
Aerival Fiate [in vehicles p Transit Agency Costs (it ThS proec NoBuld
Oepiriure Ase Anruel Copilal Espenibu L
Anrvsal Dps_and Mairtenance E xpenditure
Pavement Condition (if paverent project] Mo Build Build
I8 linchesimeel Buaa [ Tex 1|
Forecast [Yewr 20 Model showd be run for both roads for infersection or bypass highway projects, and
may be run twice for connectors. Press button below to prepare model to enter
Average Vehicle Occupancy (AVO) dala for second road. Afler dala are enfered. results reflect lolal project benefils
Gereral Traffic Hor-Pesk
e — Prepare Model for Second Road
High Dccupency Vebicle (i HOVHOT [anes]
Title | Instructions | 1) Project Information = 2) Model Inputs 3) Results Travel Time Vehicle Operating Costs Accident Costs Emissions Final Calculations PARAMETERS ® 4
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Project Benefits in Cal-B/C Sketch

Travel Time (TT) Savings Travel Time Benefics

This sheet calculates total travel time benefits on highway and transit.

= Function (volume, speed, value of time) Formilas: S

Avg Annwsal Yolume = Avg Dady Traffic « Wumber of Days in Model Tear 31 vear Whour
vehicles! w Avg, Vb of Time [varies by vebecle hps]

o Ann. Person-Trips = AVO x Avg. Annual Volume T S— L

o Ann. Travel Time (TT) = O HIGHWAY BENEFITS
Person-Trips x Impacted Length / Speed

o TT Reduction —_ Y:a Mo Build . Build . unEundSH_ Build - Ma Build . Build J anumuc Build — E;I:::n . |In:::¢d| E E;ld:: - F\:'::' -
No Build Travel Time — Build Travel Time ——————a————————r————
o TT Savings (Existing Users) = . s~ -
TT Reduction x Value of Time (by veh. type) : T —— § ] : it
o TT Savings (Induced) = —-- -
Change in Trips (No Build to Build) x TT Reduction * 0.5 § i s § § o o § : o @
[ Toal

= Travel Time Savings by year are linked to the Final
Calculations worksheet

Title | Instructions 1) Project Information 2) Model Inputs 3) Results | Travel Time | Vehicle Operating Co ... (¥) i «



Module 6a: Benefits in Cal-B/C Sketch

Project Benefits in Cal-B/C Sketch
Vehicle Operating Cost (VOC) Savings

A B |= F G H I i K L

C 8]
Vehicle Operating Cost Benefits

This sheet calculates changes in highway vehicle operating costs as benefits for highway and transit projects.
Net changes in transit operating costs should be included as project costs.

= Function (volume, speed, fuel consumption, wear e
factors) T A
o Fuel COSt = e HIGHWAY BENEFITS
VMT x Fuel Consumption (by speed) x Fuel Price
O Non-FueI COSt = VMT X COSt Per Mile b Mo Build T Build MHo Build i Buld NnEh.iIdlI P Build E'-n::ls | N:::l‘:d cl:‘::‘:-' P:I::'
_ _ _ e e —  — — g :
o VOC Savings = No Build Cost — Build Cost, : e : :
for both Fuel and Non-Fuel costs o )
= VOC Savings by year are linked to the Final e e | e —
Calculations worksheet

4« » .| Travel Time Vehicle Operating Costs = Accident Costs | Emissions Final Calculatior ... (¥) § « »
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Project Benefits in Cal-B/C Sketch

Accident Cost Savings

= Function (volume, facility type, accident rate, cost
per accident) by accident type

o Hwy Acc Cost =
VMT x Rate (accidents/MVM) x Cost/Accident

o Hwy-Rail Transit Acc. Cost =
Rate (accidents/year) x Cost/Accident

o Non-Hwy Transit Acc. Cost =
VMT x Rate (accidents/MVM) x Cost/Accident

o Cost/Accident from Parameters sheet

o Acc. Cost Savings = No Build Cost — Build Cost

= Accident Cost Savings by year are linked to the Final
Calculations worksheet

A B c D =

Accident Reduction Benefits

F

This sheet calculates accident benefits for highway and transit.

Formulas:

Wehicle-bAles Traveled - Affectsd Length = Avg Volume
weh-milesfr miles weknicleabyr

oy Acc Cogt = [VIT x Fabe x Costhle] by dcc Tupe

Trarait Acc Coat = Vah-Miles ¥ Acc Costiile

Trargit Acc Cositile from PARAME TERS

Ca HIGHWAY BENEFITS
Pes
AVERAGE VOUUME TOTAL VM1 ACCIDENT COSTS
aar Conatant Preaent
Mo Build Build No Build Build Mo Builel Build Dallars Value
T [] [ [ [ 0 ] W 0
m 0 1] 1] 1] 30 1] k1] w
3 ] ] i] [ 30 30 %0 0
3 0 i 0 0 0 wi wf £
4 0 a i 1 ] wi .11 I .
5 a (] [1] 1] 0 EL] 0 10
6 a i [ [ E 2] b Wy ]
7 ] 1] i [i 0 o L1 — ...J
[ a [ [ [ 30 0 0 30
g 0 [1] 1] 1] 1) |y o n
] a [ [ [i ] Wy 0oy )
i a [ [ [ 30 ] ] 0
[l ] 1] i 0 0 |y .2 I £, ]
] 0 i i [i n wi .11 I .
W a a 1] [1] 0 2] k] o
B a i i i 30 - wf £
3 a a a Q L. 0 A .11 I ...J
7 a [] [ [ 30 0 0 0
[ 0 i [ i 0 wi wf .
B a [ ] [ ] 9 10 10
[ Tatal I ]
¥ .. Travel Time Vehicle Operating Costs | Accident Costs | Emi ... () § ¢«
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Project Benefits in Cal-B/C Sketch

E m iss i o n Cost SaVi n g S Emission Reduction Benefits

This sheet calculates emissions benefits for highway and transit.

« Function (volume, speed, emission rate) by Formales:

Wehicle-bdles Traveled = Affacted Length « Avg Arrwssl Volume | Trarsit Em Cast = [Vehebiles < Fate x CosWhile) by Em Tupe
weh-milesr miles wahicleahyr

emissions type I e—

o Hwy Emissions Cost = VMT x Em. Rate x Cost/Mile o
o Transit Em. Cost = VMT x Em. Rate x Cost/Mile

AVERAGE VOLLUIME AVERAGE SPEED TOTAL VT RUNMING EMISSIONS STARTING EMISSIONS
shicl s it ebr-ril s r B B
. . . . . Year Canzlan Present
— Mo Build Build Mo Build Build Mo Build Build Mo Build Build Mo Build Build Daollars Walue
o Emissions Cost Savings = No Build Cost — Build Cost i S R ; ; . 5 5
0 0 a 550 550 a o o] o] w
. . . . 2 1] 1] =0 e a 1] ] £ 2
3 a o 550 50 a o w0 2] w
= Emissions Cost Savings by year are linked to the : : T — : I —
I I n VI n r r I n 5 ] ] g0 g0 a ] # 0 0
. . B o 1] F0 0 a 1] w 0 0
T o o Fa0 Fa0 a o W a1l 2
Inal Lalculations workshee ] a o] 0 50 a 0 2 0 0
a a o 550 550 a o t2] o] W
L1 0 1] w50 0 o 1] o) 0 $
i 1] 1] o e 1] 1] W 2] 2]
12 ) o 550 FE0 a o 2] 2] W
5] 0 o 0 50 0 o w 0 3
L] a 1] 550 50 1] ] Eel] 0 0
1] a 1] Tl F0 a 1] w 0 0
L. o o T Fan a o W a1l 0
7 a 1] 1] 0 1] 1] £o1] 0 0
B a o ] 550 a o W 2] W
n 0 1] 1] 0 o 1] o) 0 0
[ Total

4« v .| Travel Time Vehicle Operating Costs Accident Costs | Emissions  Final Calculations PARL ... (#) &1 4 b
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Module 6a: Benefits in Cal-B/C Corridor

Consumer Swplus Benefits

Travel Time Savings

Benefit Calculations in Cal-B/C Corridor = —
- In Cal-B/C Corridor estimation worksheets, calculations ==
are provided by: s

o Year
o Mode (e.qg., vehicles, buses, light-rail, passenger train)
o “Model group” (e.g., geographic project segments, time

Vehicle Operating Cost Benefits

periods, vehicle type, speed bin)

........

Emission Reduetion Benelits

........

Accident Cost Savings ||

Vehicle Operating Cost Savings

WOCEL BENERTS

..........
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Calculations
Intermediate calculations for several benefit categories based on the data in 2) Model Inputs:

= Speed = Vehicle-Miles Traveled (VMT) / Vehicle-Hours Traveled (VHT)

= VMT, VHT, and Person- or Vehicle-Trips are provided as model input

Calculated for Base and Forecast years, in No Build and Build scenarios

T DEFINITIONS OF MODEL GROUPS AND YEARS [ AVERAGE PROFILE FOR DIVERTED TRIPS/INDUCED TRIPS
T Mp Sata” conaltiarss fivowsons i S margren’ i sl afa Sam Avafess & e i S aid Seonama o v inaicad e
Tz ana®e 2y ey & A cer aTWmarvet 08 M Sviae ST ona il anvanad i T A0 g 7
For Trips Diverting from Highway to Transit Least Cost Alternative [For Induced Trips]
Avg. Vehicle Average Trip Average Speed  Average Trip Average Speed  Average Trip Average Speed  Average Trip
Ocoupancy  Percant Average Speed in Length in Year  in Year 240 Length in Year in Year 2020 Lengthin Year  in Year 2040 Length in Year
Select Mode Name: Description [AVO) Trucks Mo Build Year 2020 2020 [miles 2040 [miles [mph) 2020 [miles) [mph) 040 [miles)
[Model Grous 1 [ Hisghwesss [Moctel Growp 1 | | | Model Giroup 1 [ | | |
Forecast f'ear
o MODEL DATA - YEAR 2020 o MODEL DATA - YEAR 2040
REQUIRED FOR REQLIRED FOR
TRANSIT TRANSIT
Vahacle Vehicle FPassenger Fassenger 1Ot -of- Average Vehicle Vehicle Paszenger FPassengsr Ot -af- Average
Musmiber of Males Haurs Miles Hours Pockat Vehicle Musmber of Mil ez Huir s Ml s Hairs Pocket Vahicle
Tripsa Traveled Traveled Traveled Traveled Cost Dicoupancy Percent Trips Traveled Traveled Traveled Traveled Cost Dccupanay Percent
[Trips] = = [WMT) - [VHT) (PMT] [PHT) (% per trip) Speed [(Av) Trucks [Trips) " = (¥MT] " I¥HT) [PMT) [PHT) [$ pe trig) Speed 1AvO) Trucks
Hor Baild [Ho Build
1 Modd Group1 [ ] I I I I 0] noo] ooz 1 Model Group1 | I T ] ] ] I 550 oo Y|
TOTAL ! 0] ['H 0/ 0l o] TOTAL | 0 0 0 0 il
Eusld Build
1 Model Groun 1 [ T I I I | =50 000 ] 0.0%] 1 Model Group 1 | ] I I | 550] [T 0.0%|
TOTAL [ [ (i1} o] o] o] TOTAL [ [ 07 07 of [1]
* For Highway Madel Groups, Trips and WMT refer to wehicle trigs and vehicle miles iraveled For Trarsit bodel Groups, Trips and VMT refer o person [trarsit] irips snd fransit vehicls miles iraveled " For Highway Model Groups, Trips and VT refer bavehicle trips and vehicls miles iraveled. For Transit bodel Groups, Trips and WMT refer o persan [irarsit] s snd frensit vehicls miles iraveled

Humber of Trips is an oplional field for Highwey Bodel Groups, urless Transit Model Groups sreinduded. This is a requinsd inpul if induced demand exists. *Number of Trips i an optional field for Highwey Model Groups. unless Trarasit Model Groups areincluded. This is a neguinsd input if induced dernand exists



Module 6a: Benefits in Cal-B/C Corridor

Project Benefits in Cal-B/C Corridor
Travel Time (TT) Savings
= Function (VHT, trips, value of time) by mode
o Annual Vehicle-Hours Traveled (VHT) = Daily VHT x Ann. Factor ~ © Ad]. Person Trips in Build = Total Person Trips — Induced Demand

o Avg. Travel Time (TT) (highway) = Ann. VHT x AVO / Person Trips  © Ann. TT = Person Trips x Avg. TT (by mode and scenario)
o Avg. Travel Time (transit) = Ann. PHT / Person Trips o TT Reduction = No Build Travel Time — Build Travel Time

Travel Time Benelits o TT Savings = TT Reduction x Avg. Value of Time (by mode)

This sheet calculates total travel time benefits on highway and transit

Formulas:
Avg Travel Time = Total PHT { Totsl Person Trips
Total Viehicle-Hours Traveled = Daily VT x Annualization Facior hrs/ person passenger-rs { yr
vebwcle-bes (e vehiclebesiday dapelwe  |Ag Ve ue of Tume (varnies by vehicls lyps|
Avg Travel Time = Tolal VHT x AVO | Totsl Person Trips For bway TT Savangs & Travel Time Reduction x Awg Value of Time
s | perscn vehicle-bes  pecplelveh  Wpsiyr dallars ! pesr hours dollars ! he
A HIGHWAY AND TRANSIT BENEFITS
1 Moc
TOTAL VHT AVERAGE VEH OCC TOTAL VEHICLE TRIPS PERCENT TRUCKS TOTAL PHT | AVERAGE TRAVEL TIME TOTAL VEHICLE TRIPS | TIME BENEFIT
Year Adyusted [no induced) Existing Constant Present
Neo Build Build No Build Build No Build Busld No Build Build o Busild Build No Busld Build Build Users Daollars Value
20 0} 0 am oo 1} 1 oo [ilie4 [1] U| oo | .00 1 L] $0 0
240 0/ 0 00 000 1] 1 Qs 0o 0 1] L] 5 30 b.1]
i3] 000 1 1 a0 0o [} 0] 000 | 0.00 1] $0 $0 0
o ] [T 000 1 1 0% 00% 0 1] 000 | .00 1 w % %
a2 0 ] oo 000 1 1 a0 00 [} 1] 000 0.00 1] $0 $0 0
vz 0 0 0m 0.00 1 1 o agx 0 0 000 | ang 1] %0 0 o
o w . 7 1 0 -

5 . U 0.00 - [
205 0 o e T oes wee] o al T om 0.0 § 0 0
267 0 000 000 000 sy of 0
2068 ] a0 0.00 0
2063 0 0m 0.00 0

]
-3
B
;|ss




Module 6a: Benefits in Cal-B/C Corridor

Project Benefits in Cal-B/C Corridor

Consumer Surplus (CS) Travel Time Savings for Induced and Diverted Trips

= Function (VHT, trips, value of time) by mode
o Annual Vehicle-Hours Traveled (VHT) = Daily VHT x Ann. Factor
o Avg. Travel Time (highway) = Ann. VHT x AVO / Person Trips
o Avg. Travel Time (transit) = Ann. PHT / Person Trips

Consumer Surplus Benefits

This sheet calculates consumer benefits assoclated with induced demand.

o Adj. Person Trips in Build = Total Person Trips — Induced Demand

o CS Travel Time Savings = Change in Travel Time (No Build to
Build) x Value of Time x New Person Trips x 0.5 (by mode)

Total Travel Time Savings (for existing and new users) by
year are linked to the Final Calculations worksheet

[Form la.
[:a; awel Tume WHT x 20n o on ‘erson Trips - Induced Deman
|'r;'L'.“ le-besl v Iy
| Avg. Travel Torme = Tolal PHT /T Trps CS Berwfit = O Time Value of Time x DV in Ad, Person Trips x 05
[*r-.';w all Trerger ool 51 g
C 5 CONSUMER SURPLUS BENEFIT (AGGREGATE)
Vi VERAG AL PERSON PERC ALIC o AVERAGE TRAVEL TIME OUT OF POCKE T COST TOTAL PERSON TRIPS SONSUMER SURPLLES BE
Year Adjusted [no induced) Hew Canatant Prosent
Busi Build | NoBuld Bui Ho Build Build o Build Busi o Build Bus Ho Build Build Ho Busld Bl Bui [induced) Dollars Value
2020 L'} 0 0 0 0 0 00 000 000 0 0 0
2080 (1] m $0.00 $0.00 # 0 0
| =20 0 I]‘ 000 000 | 000 000 J 10 0 0
| R [} ] 000 000 T 0 0 30 10
b= b SR
[ = o 0 ' » 10 o e P -
| 2060 ) | ol | o ol Tam om| T [T 0 0
| e ] 1 | 0] i ® ® ] 0 0 0
[ Tetw 30




Module 6a: Benefits in Cal-B/C Corridor

Project Benefits in Cal-B/C Corridor
Vehicle Operating Cost Savings

= Function (VMT, speed, trips, fuel consumption, wear factors)

o Fuel Cost = VMT x Fuel Consumption (by speed) x Fuel Price o Out-of-Pocket Cost = Trips x Cost Per Trip (for existing trips)

o Non-Fuel Cost = VMT x Cost Per Mile o VOC Savings = No Build Cost — Build Cost, for Fuel, Non-Fuel,
and Out-of-Pocket costs

Vehicle Operating Cost Benefis Vehicle Operating Cost Savings by year are linked to the

This sheet calculates changes in highway vehicle operating costs as benefits for highway and transit projects.

Net changes in transit operating costs should be included as project costs. F i n a | Ca | Cu | ati O n S WO rkS h eet

Formulas:
avebed = Atected Largth » A vl Hon-Fusl Cost = VMT x Cost Per Mle Blarfit = Existing Cost - New Cost
e rmilesh miles =0 ool e mile
wsl Cost = VMT x Fusl Consurnplion x Fusl Price Out-of Pockel Cost Per Trip
gallonaimie collarsigallon dolles inps $1 i
A MODEL BENEFITS
1 Macke
TOTAL VMT TOTAL VHT | AVERAGE SPEED TOTAL VEHICLE TRIPS PERCENT TRUCKS T OUT OF POCKET COST BENEFITS
I - thrip S
Yoar dusted Fuel Non-Fusl Dut-of -Pocket Costs Constant Present
o Build Build No Build Build No Build Build Mo Build Buald Build Mo Build Build Na Build Busld Costs “osts [E xistir wl Dollars Valus
Ere) [H [ 0] 0 550 ET CH [] 1 [Ts [ $0.00 $0.00] E s o o 0
240 L] 0 0 0 550 | 55 ] 0 1 oo 0.0% $0.00 $0.00| 30 30 0
200 0 ] [} 0 550 ET: 0 0 1 003 0 000 $0.00 # $ 40 ] 0
w1 | 1 I 1 a0 8000 woo | % 80| 0 0 0
=z | 0 ] 0] [ 550 550 0l [] 1 00x [ $1mM $0.00 ] "] $0 ] 0
=1 o 1 ! o - H - 1 - pt| H I o 1 e 5
* 20 , L Oh b - v L0
=l H . I - a0 | 2 A 2% 3 J A L "
27 | 0] ) 0 0 550 50 o] 0 1 00% 0o 00 00 | ) 0| [ ]
o] ] ] [] [ 550 5.0 [ 0 1 00 0o 3000 $0.00 0 50 0 0

-
1'%
|; 58 e



Module 6a: Benefits in Cal-B/C Corridor

Project Benefits in Cal-B/C Corridor

Accident Cost Savings

= Function (VMT, accident rate, events per acc., cost per event)
o Events = VMT x Accident Rate x Events per Accident o Accident Cost Savings = Events Avoided * Cost/Event (by event)
o Events Avoided = No Build Events — Build Events (by event) o Total Accident Cost Savings = Fatal + Injury + PDO Cost Savings

Accident Gost Benefics Accident Cost Savings by year are linked to the Final
This sheet calculates accident cost benefits on highway and transit Ca | CU |ati O n S WO rkS h eet

Formulas:
| Vehicie-bles Travsied = Affected Lorigit « Avg Anrual Yolume Fataliies = [Veracle-Mies Traveled " Faial Accicerd Rate ! 1E]"Corwersion F aclor
veherleshe rriles deghr . everlew wehem jedyt sctidentsmeent everisaccident
| = od " Injury ddert Flste crrvession Fac FOOs = [Vahicle-Miss Traveied " PDO docdent Fale ! 1°6) Corwarsion Fack
eeeeee [Er—— e — everdgacadent evertye vebrmilesyr
| ol Sarang ng ~New . Irgur g g New Injur
e dallarsevert el v dallarsfevert
| PO Cost Savings = [Exishng PO - bew POCH " POO Cost Accident Cost Savirgs = Fatal Cost Sevings + Inwury Cost Savings + PDO Cost Savings
| doftarsie evertshe ollar evert dollarshe  dollarsiyr dollargipe dollargyr
; MODEL BENEFITS
1 Made
TOTAL VMT TOTAL FATALITES TOTAL INJURIES TOTAL VEHICLES DAMAGED ACCIDENT BENEFITS
o | Fatality Cont njury C Property Damage Cost Constant Present
Mo Build B No Build Busi Mo B Busi No Build ald | Savings Savings Saving Dollars Value
— i L L1 — L | T aoy L P‘.“. % 0 $0 _l i
2000 0 [] an (1] [T} a0 00 a0 0 $0 0 0 0
0 [1] an 0] 0 wl W] W
[T [T ] 0 0 0 50
] 00 oo’ 0 0 %0 0 ] ] 2
. 3| 0. b b b B B - 0
00 ' 0| It 0 0 0
al 50 0 0 80




Module 6a: Benefits in Cal-B/C Corridor

Project Benefits in Cal-B/C Corridor

Emission Cost Savings

- Function (VMT, speed, emission rate, em. cost) by em. type  Emissions Cost Savings by year are linked to the Final
o Hwy Emissions Cost = (VMT x Em. Rate x Cost/Ton) by type Calculations worksheet
o Transit Emissions Cost = (VMT x Em. Rate x Cost/Ton) by type

o Emissions Cost Savings = No Build Cost - Build Cost

Emission Reduction Benefits

This sheet calculates emissions benefits for highway and transit.

Formulas:
|\-'=ride—M|== Traveled = Affected Length x Avg. Annud Valume ] [ Transit Ermn Coat = (Veh-Miles « Rate « CasiiMile] by Em Type
vebrrileshyr mules wetwclasiur dollarshyr weh-rrileshy dollarsiveh-mile

| ey Errizsions Cost = (VT  Fisle « Costihle] by Emissans Ty
dollersiyr vehrmileshr  dollarshvetrmile

o MODEL BENEFITS
Model Grow
HIGHWAY BUS | PASSENGER TRAIN LIGHT RAIL
TOTAL VMT TOTAL VHT TOTAL PMT TOTAL PHT AVERAGE SPEED PERCENT TRUCKS AVERAGE VOLLUME ALINNING EMISSIONS STARTING EMISSIONS ALINNING EMISSIONS EMISSIONS EMISSIONS
srilesh bt - [t wehiclestyr [t [8hr [8hr [$r [
Year Constant Presant
Mo Busld Build Mo Busld Build Mo Bl Build Mo Busld Build Mo Bl Build Mo Busild Build Mo Busild Build Mo Build Build Mo Build Build Mo Busild Build Mo Busild Build Mo Build Build Drollaiz Wl
0 o of of 1] [N 1] o} o 56 5. o 0| [ o £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
2040 0] 0 0 0 0 0 0 o 5.0 5.0 3 0] 0! 0 0 0 0 0 $0 0 0 0 0 $0 0 0
| 2020 o o) 0} 55, e 0.0%%} o) 0] $0 0] $0 50 0 00 10 0] 0 £0 0
| 2 L) L) o 0 0 0 0 0 B0 5.0 o 005 0 0 0 0 0 0 0 0 0 0 0 WP wl oo L)
a2 o o 0 o oz Ll il o ol i L] i L] L] L1 Ll .21 I L}
| 2023 o o o e 000} o $0 $0 $0 $0 0 30 30 30 30 30 10 0
| 2086 0 0 0 0 0 0 0 0 50 | A0 00 0% 0] 0 0 0 0] 0 0] 0 0] 0 50 0 0 0
| 2 o o o L] L] 0 Ll 0 0 Ll L. L. L. L. k] ] I "
| 208 o S50 55 0.0 0,00} o) 0] $0 0] $0 0 10 0 10 0 10 0 0
2089 L) L) L) 0 0 0 0 0 50 5.0 0o 005 o 0 $0 0 0 0 £0 0 0 0 0 0 0 0
Total | 30 ]
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Module 6a: Benefits in Cal-B/C PnR

Benefit Calculations in Cal-B/C PnR

= In Cal-B/C PnR estimation worksheets, calculations Travel Time Savings Vehicle Operating Cost Savings
are provided by: | | | I e o

o Year
o User Group (new and existing transit riders, new and

TR
0

existing carpoolers)
o Destination " #
Accident Cost Savings Emission Cost Savings

[ hveman s Bassts

A B L :
1] Vehicle Operating Cost Benefits

Then sihee .
ot cha il §
Formul S e — =
e S G = P
[— - . = eeewesees g@y ssvsenm
P i Eav Bt Lo S

= HIGHWAY BEMEFT ] s mas |
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A VOLAE | AVOIE D | IO i i

o Nl | b [ e—
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Module 6a: Benefits in Cal-B/C PnR

Calculations

Intermediate calculations
for several benefit e » ek smstwv i w v [ m e e e s o

1
2 District: HQ s Enter all project costs (in today's dollars) in columns 1 to 7. Costs during construction should be entered in the first eight rows.
3 EA: Project costs (including maintenance and operating costs) should be net of costs without project
. 4| PROJECT: Hypothetical Froject PPNO
g
categories based on the s
7
. 8 PROJECT DATA (D) DESTINATION INFORMATION PROJECT COSTS (enter costs in thousands of dollars)
3
t I n W | [Type of Project Destination Description Dest DestZ Dest3 Calno. " U i e = (31 M} " ® " ® Tm
1 Select project type from list l Destination Mame DIRECT PROJECT COSTS Transit
@ Distance from Park-and-Ride Lot [rriles] INITIAL COSTS [ Agency | fin dollal
13 | |Project Location (ert=r1for So. Cal., 2 fer b, Cal., or 3 for nural) LY Distance to Mext Lot [miles) Year Project Maintt Cost Constant Present
1 P ' t | f t' . i) 5 Parking Cost at Destination (avg $#day) Support Riw Construction g .| mitigation: Savings Dollars Value
B Length of Construction Period E vears Construction Period
roject Information. . B : . .
T Percent of Lot Users to Destination i 2 1 1}
1B 3 Q a
" Distribution New Transit Riders 4 1 o
. 20 PARK-AND-RIDE LOT INFORMATION (percent) Existing Transit Riders 5 1 i
— 2 New Carpaolers 3 [i] [1]
u U sers Be neflted — 22| |Lot Design o Build Buld | Existing Carpoolers T 0 o
23 Number of Parking Spaces 1] | g 1] [1]
24 | Highway Travel to Destination Dest1 Dest2 _ Dent3 Project Open
N H H i HOV Travel Time (in min) 1 0 ]
eW O Se rS — XI S | n 0 26 | [Park-and-Ride Demand Mo Build Build Non-HOV Travel Time (in min}) 2 1} 1]
27 Typical Percent Filled [Far current or opening vear] 2 0 1]
28 Number of Years until Lot Reaches Capacity Accident Rate (per million vehicle-miles); 4 0 1)
23 Number of Bicycle/Pedestrian Users Percent Fatal Accidents (PctFat) i) a 1]
U Se rS 30 Average Vehicle Occupancy of Lot Users 1.00 1.00 Percent Injury Accidents (PctInj) [ [1} 1]
3 7 1] a
32 Transit Travel to Destination Diest 1 Dest2 Diest 3 8 0 i
33 Express Bus  Travel TIme [in min] 9 i [1]
3 Average Fare i0 g i
[ [ 35 tway (in min il 0 o
n Veh Icle-M I Ies Traveled 36 Local Bus Travel Time [in min) 12 1} 1]
37| Average Fare 3 i i
| M 0 i}
. 39 Carpool/Vanpool Travel to Destinati Dlest 1 Dlest 2 Dest3 | B 1 [1]
— 40 Average Carpool Size (peoplavehicls] i 0 1]
— I S a n Ce X Se rS 4 Average Carpool Wait Time [in rin] i 0 1}
42 B a 1}
43 1 i o
44 i i [i]
Avg Ve h O CC u p a n Cy il Prepare Model for Next Set of Destinations Total 0 50 O 0 T 50 T 50 0
. . 46

Calculated for Base and
Forecast years, in No Build
and Build scenarios



Module 6a: Benefits in Cal-B/C PnR

Project Benefits in Cal-B/C Park & Ride

Travel Time Savings o et o o e i e

- Function (users, travel time, wait time, value of time) by~ s s
user group “_" — —
o Users Benefited = New Lot Users — Existing Lot Users M
o Travel Time is user provided il 5 e, .." e .." - LE =
o Wait Time = Transit Headway x 0.5 or Carpool Wait Time
o Travel Time Savings = Travel Time Reduction x Avg. Valug of =

Time : — —— | —— — | — —

& [=s

= Travel Time Savings by year are linked to the Final

Existing Transit Fiders | switch from local bus to express bus)

.
Calcu |at|ons WorkSheet ANNLIAL NUMBER OF USERS AVE TRAVEL TIME AVERAGE WAIT TIME TIME BENEFIT
opieh b i persor+-hoursiy
Year Existing Hew Users Travel Wait Present
Lat Lat Benefited Mo Build Busild Mo Build Build Time Time Valus
1 0 [ 0 0] [T 00 [T [ 0 W
2 0 o] [ [T [ 0.0 [ 0] 0| ]
3 0 o] 0 00 [ [ [ [ 0 0
4 0 0 0 00 00 0.0 00 0 ] 0
5 [ [ [ [T [ [ [T [ [ )
5 0 [ ] 00 00 00 00 ] ] 10
7 0 o] 0 00 00 0.0 00 0] 0 W
] [ o] [] [T [ 0.0 [ o] [] ]
] 0 [ ] 00 00 00 [ [ ] 10
0 0 o] [] 00 [ 0.0 00 0] [] ]
n 0 o] [ [T [ 0.0 [ 0] [ ]
2 0 o] 0 00 [ [ [ [ 0 0
0 0 0 00 00 0.0 00 0 ] 0
" [ [ [ [T [ [ [T [ [ )
0 [ ] 00 00 00 00 ] ] 10
% 0 [ [] 00 [T 00 00 [ [] o
[ [ o] [] [T [ 0.0 [ o] [] ]
® 0 [ ] 00 00 00 [ [ ] 10
5 0 o] [] 00 [ 0.0 00 0] [] I ]
2 [ [0 [ [ [T 0.0 [T [ [] 1]
[ Tol E




Project Benefits in Cal-B/C Park & Ride

Vehicle Operating Cost Savings

= Function (users, distance, travel time, fuel consumption,
wear factors)

O

O

= Vehicle Operating Cost Savings by year are linked to the

Vehicle-Miles Traveled = Distance x Users / Avg Veh
Occupancy

Fuel Cost = VMT x Fuel Consumption x Fuel Price
Non-Fuel Cost = VMT x Cost Per Mile

Out-Of-Pocket Costs = Parking Costs or Transit Fares
VOC Savings = No Build Cost — Build Cost

Final Calculations worksheet

a c ] E F G H 1 { K L M N o]
Vehicle Operating Cost Benefits
This sheet calculates changes in highway vehicle operating costs and out-of-pocket costs.
Net changes in fransit operating costs should be included as project costs.
Formulas:
hlor-Fusel Cast = VAT x Cast Per ble
| Veticle-Mies Traveled = Distarce x Lisers/ fvg Veh Occupancs dollars Shrmiles
vebemilesh miles wehiclesiyr OutCF-Focket Casts = Farking Costs or Transit Fares
|Fuael Cost = YMT « Fusl Conzumplion = Fusl Price Bierefil = Mo Buiid Coe! - Buld Cost
dollars gallonaimile shgallon
Cao DESTINATION 1
Hew Transit Fiders [switch from aulomobile to express bus)
ANNUAL NUMEER OF USERS TOTAL AUTO VMT HWY VEH OF COSTS OUT-POCKET COSTS BENEFITS
peapl shur] o eafyr] [$hr [ [ $ihr]
Year Existing Hew Users Hwy Veh Out-of Constarit Present
Lat Lot Benefited Mo Build Build No Build Ehilcl Mo Build Bluild Op Costs Pocket Dollars Value
[ [ ] [] [ ] W 0 [ ]
[ 0 [] [] [] 0 0 0 0 0
0 0 ] 0 ] 0 0 0 1] 0
11 0 [ 0 0 0 0 0 0 0
[ 0 [1] 0 [ 0 0 0 10 0
[ 0 1] 0 0 0 0 0 ] 10
[ i o 1] o 1] 30 1] 30 30
[ [ [ ] [] 0 0 0 $0 0
[ [ [] 0 0 30 0 0 f] 10
[11 [ [] [] ] 0 0 0 0 0
o] [ [] [] [] 0 0 0 0 0
0 0 ] 0 ] 0 0 0 1] 0
11 0 [ 0 0 0 0 0 0 0
[ 0 [1] 0 [ 0 0 0 10 0
[ 0 [] ] [ 10 0 0 i 10
[11 [ [ [ [ 0 0 0 i0 0
[ [ [ ] [] 0 0 0 $0 0
0 [ [] 0 0 30 0 0 f] 10
] 0] [} (] [ [ 0 0 0 0 0
1] [ [ [ [] [] 0 0 0 0 0
Tatal
Existing Transit Fiders [switch from local bus to express bus)
ANMUAL NUMEER OF USERS TOTAL AUTO VMT HWY VEH OF COSTS OUT-POCKET COSTS BENEFITS
peopls] o) (8 [ (84
Year Existing Hew Users Hwy Veh Out-of
Lat Lat Barwfited Mo Build Euild o Build Esilcd Mo Build Build Op Costs Focket
1 [ 0 1] 0 0 0 0 0 10 10
2 [ 0 [] ] [ 10 0 0 i 10
3 [11 [ [ [ [ 0 0 0 i0 0
] [ [ [ [] [] 0 0 0 $0 0
5 0 [ [] 0 0 30 0 0 f] 10
] 0] [} (] [ [ 0 0 0 0 0
7 o] [ [] [] [] 0 0 0 0 0
] [ 0 1] 0 0 i0 0 0 i 10
3 [ 0 [1] 0 (1] 0 0 0 0 0
0 [ 0 [1] 0 [ 0 0 0 10 0
1l [1i 0 [] ] [ 10 0 0 i 10
2 [ i o 1] o 1] 30 0 30 30
o [ [ [ [] [] 0 0 0 $0 0
] [ [ [] 0 0 30 0 0 f] 10
5 [11 [ [] [] ] 0 0 0 0 0
& o] [ [] [] [] 0 0 0 0 0
7 [ 0 1] 0 0 i0 0 0 i 10
® [ 0 [1] 0 (1] 0 0 0 0 0
5 [ 0 [1] 0 [ 0 0 0 10 0
1] o] [ [] 0 i 30 0 0 1] 10

=
2
| 5




Module 6a: Benefits in Cal-B/C PnR

Project Benefits in Cal-B/C Park & Ride

. . Accident Reduction Benefits
Ac c I d e n t C o St S av I n g S This sheet calculates changes in highway accident costs.

Formulas:

C (i) E F G H 1 o K

= Function (volume, distance, accident rate, cost per R s s i
accident) o B

Ca DESTINATION 1

o Users Benefited = New Lost Users - Existing Lot Users

o Change in Vehicle-Miles Traveled (VMT) = o el e e | B
Distance x Users Benefited / Avg Veh Occupancy
o Accident Cost Savings = (Change in VMT x Accident ===
Rate x Cost/Mile) by Accident Type ——————
- Accident Cost Savings by year are linked to the Final -

Total

.
Calculations worksheet I —
ANNUAL NUMBER OF LISERS TOTAL AUTO VMT ACTIDENT COSTS
Year Existing New Users
Lot Lot Benefited No Build Build No Build Build
1 [ [ ] 0 0 0] 0
2 0 0 ] [ [ 0 [
3 ) 0| ] | ] 30| 30
i 0 0] 0]
5 [ 0] 0]
6 o $0 30
H [ [ [ o 0 $0 ] 0
i 0 0 ] i i 0] ]
] [ [ ] 0 0 ] ]
1 0 0 0 i 0 50 0
1 0 0 ] [ [ 0 [
v ] 30| 30
(] 0] 0]
u o 30| 0]
B o $0 30
% [ [ [ o 0 $0 ] 0
v 0 0 ] i i 0] ]
] [ [ ] 0 0 10 ]
B 0 0 0 [ [ 0] 0
2 0 0 [ [ [ 0 0




Module 6a: Benefits in Cal-B/C PnR

Project Benefits in Cal-B/C Park & Ride

. . . Emission Reduction Benefits
E m I SS I o n C ost S aVI n g S This sheet calculates changes in highway emissions.

Formulas:

= Function (volume, speed, emission rate) AL ———

| Hey Ernissions Coat = [VMT x Fiate x Costble] by Emiasions Typs

o Users Benefited = New Lost Users — Existing Lot Users -

a2 DESTINAT

o Change in Vehicle-Miles Traveled (VMT) = T S s | | s s

peaplayr] - [for [$hr

H H Year Existing New Users Constant Prosent

IS anCe X Sers ene I e Vg e CCU panCy Lat Lat Benefited Mo Build Buald No Build Build Mo Build Build Ho Build Build Dollars Value
1 [ 0] ] 0] 0 0] [ 0] 0 W0 0 0 0
2 [} [} 1] 1] o on oo 50 50 50 50 0 $0
3 0 0] [] o] 0 oo | [T $0] 0 0] of | 30
. . . 4 i [i]] [1] o) a oo oo 07 0 30 30 30 0
- 5 [} [ 1] 0| o [ oo 501 0 $0) 50 50 $0
o Hwy Emissions Cost = (Change in VMT x Rate x c e e
7 0 0] 0 0] i 00| 00 0] 0 0 0 0 0
. ' ' ] 0 0] 0 [ i 00| [ 0] 0 0] 0 30 0
COSt/MIIe b EmISSIOnST e |3 0 o] ] [ o 0o} oo 0] 0 0] 2] B L1 D 30
y yp 0 0 0] ] [ 0 00| [ 0] 0 W0 0 0 10
il [} [} 1] 1] o on oo 50 50 50 50 0 $0
[ = 0 [ [ o] o oo | [T $0] 0 0] of | 30
0 [ ] [} [i] [T (il [ 0 30 30 1] $0
. . . . L [} [ 1] 0| o oo oo 501 0 $0) 50 50 $0
Transit Emissions Cost = (Change in VMT x Rate x B || s | | | - — —l— e
O g © 0 0] 0 0] i 00| 00 0] 0 0 0 0 0
7 i 0] 0 [ i 00| [ 0] 0 0] 0 0 10|
. . . | ® L L1i L] L 0 0o 0o 0} 0 0, 0w L] I 0
Cost/Mile) by Emissions Type e e — — " ——
20 [} [ 1] 0 o on oo 50 50 50 50 0 $0
Total I 30

' . ' ' '
o Emissions Cost Savmgs = No Build Cost — Build Cost Gxdoting e Pidrs fonias fom fosal bue 3 exprese b
ANNLUAL NUMBER OF USERS TOTAL AUTO VMT AVERAGE HWY SPEED RLINMING EMISSIONS STARTING EMISSIONS
peopishr] e [$r (4

. . . . Year Existing HNew Users Comatant Present

Lot Lot Benehiled Ho Buld Bunld No Busld Buald Ho Busld Bunld Ho Busld Bunld Duollars Walus
= EMISSIONS LOSL 5avings DY year are linked 1o the - : ; : () — o o o 0
|z 0 [ [ o] o oo | [T $0] 0 0] of | 30|
. . 3 0 [ ] [} [i] [T (il [ 0 30 30 1] $0
4 [} [ 1] 0| o [ oo 501 0 $0) 50 50 $0
Final Calculations worksheet = c : o b | il — ] —
i 0 0] 0 0] i 00| 00 0] 0 0 0 0 0
7 0 0] 0 [ i 00| [ 0] 0 0] 0 30 0
g o o o L 0 L1 0o 0} 0} pi] L] I 0
9 0 0] ] [ 0 00| [ 0] 0 W0 0 0 10
0 [} [} 1] 1] o on oo 50 50 50 50 0 $0
n 0 [ [ o] o oo | [T $0] 0 0] of | 30|
v 0 [ ] [} [i] [T (il [ 0 30 30 1] $0
o [} [ 1] 0| o [ oo 501 0 $0) 50 50 $0
L o o o ol ] L1 0o 0} 0 0, = o oy 10
5 0 0] 0 0] i 00| 00 0] 0 0 0 0 0
% 0 0] 0 [ i 00| [ 0 0 0] 0 0 10|
L o o o L 0 L1 0o 10 0 0, 0w L] I 0
% 0 0] ] [ 0 00| [ 0 0 W0 0 0 10
) [} [} 1] 1] o on oo 50 50 50 50 0 $0
0 o] [] o] [ oo [T 0 30 1] 30
Total 0
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Module 6a: Project Costs in all Cal-B/C Tools

% D gmer all p."?,r'e(cr cozrs (in Iod}ay's o‘of.’arsi' n coau;nns 1 :{?j’ Gos:‘js ;iurm? construction should be entered in flne first eight rows.
- roject costs (including maintenance and operating costs) should be net of costs without project.
Project Cost Inputs :
. . . . ? PROJECT COSTS (ent tsinth ds of dollars)
- All project costs are entered in Section 1E in the L= PROECTCosTS(nwrcosintowsands ofcolars
Project Information worksheet, in seven cost columns - i A TV sgoney | 1o costs n dotars
. . 2| o Suppor RIW Op.___J Rehab._Jmitigation| savings Dollars Value
- Project costs should be entered as incremental costs | [ 0 sg
o Incremental costs are difference between No Buildand & | : :
Build scenarios A - 0 0
23 Project Open
- Project costs must be entered in constant dollars, in | [ o o :
same year as economic parameters used for benefit | |
calculations (current year in Cal-B/C is 2016) Al [ ; ; :
32 9 1] 0 0
33 0 0 0 0
= Project costs must be entered in thousands of dollars | |- : : :
($1,000) = 3 3 :
39 16 0 0 0
40 17 0 0 0
ol [ : : :
:; Total $0 $0 . $0 $0 $0 $0 $0 $0 $0

Project Costs



Module 6a: Project Costs in all Cal-B/C Tools

. ﬁ i W | * N | 2 A | AR AlC AD | | AE AF
z Enter all project costs (in today's dollars) in columns 1 to 7. Costs during construction should be entered in the first eight rows.
i Project costs (including maintenance and operating costs) should be net of costs without project.
Project Cost Inputs :
; CED PROJECT COSTS (enter costs in thousands of dollars)
= Year 1 (current year) is represented by the “1” Slom” 0 " @ o _w " ® " @ " o
under the “Construction Period” header all oo i T Sl
12 I Spl:;':::zl BlwW Construction Op. Rehab. itigation avings Dollars Yalue
= Cal-B/C allows up to eight (8) years of initial @ 0
project costs
- Costs must be entered for each year to be 7| [
consistent with “Length of Construction Period” ; ; :
o Example: If the Length of Construction Period 7| [ § § §
(entered in Project Information, Section 1A) is 5 = = : : :
years, then years 1 through 5 in Section 1E must 2| [73 n n n
have a direct project cost entered - : : :
= Following construction, project opens and O&M & x| 8 : ; :
rehabilitation costs may be input for the duration of of |-k : g .
the prOjeCt Operating periOd :i Tnznutal $0 0 ¢ $0 30 30 30 $g $g $g
= Year 1 (Base Year) is represented by the “1” under )

the “Project Open” header Project Costs




Module 6a: Project Costs in all Cal-B/C Tools

=

L

[Me

bt

i

2 Y]

AR

AC

&0 AE

4F

12 Enter all project costs (in today's dollars) in columns 1 to 7. Costs during construction should be entered in the first eight rows.

i Project costs (including maintenance and operating costs) should be net of costs without project.
Project Costs — Direct Project Costs

7| CED PROJECT COSTS (enter costs in thousands of dollars)
In itial Costs g cotno. [ i i) 6] 4] " ® G .

10 | DIRECT PROJECT COGTS Transit

1 I . IMITIAL COS5TS SUE!SEIJUENT COSTS Agency TOTAL COSTS (in dollars)
= Project support (e.g., preliminary engineering, E E:lu!lné;up'p;t Rtw  Conswuction | Db  Fehab | Mitigation Savings | Dot | Vaue.

design, management costs) C C

= Right-of-way acquisition costs
= Construction costs ; : ;
No initial project costs should be incurred after the
project opens = = : ; ;
Cal-B/C assumes all construction funding is expended  %| [-2 ; ; :
by opening day i : 3 ;

:i Tiutal 30 30 30 33 :1;3 33

Project Costs



Module 6a: Project Costs in all Cal-B/C Tools

Project Costs — Direct Project Costs
Subsequent Costs

= Maintenance and operating costs

= Rehabilitation costs (e.g., pavement overlay, vehicle,
track, or station refurbishment)

These costs are incurred after the project is
constructed and open for service

O~ WO e L) R e

[=
<

W x X 2 Y] AR AC a0 AE

Enter all project costs (in today's dollars) in columns 1 to 7. Costs during construction should be entered in the first eight rows.
Froject costs {including maintenance and operating costs) should be net of costs without profect.

AF

Ceo

Col i

PROJECT COSTS (enter costs in thousands of dollars)

r L L r

U] (2] (3] (4] (5] [ (€] ]

DIRECT PROJECT COETS

INITIAL COSTS

SUBSEQUENT COSTS

Year

Froject
Support

Riw

Construction

Maint.!
Op.

Rehab.

Mitigation

Transit
Agency
Cost
Savings

TOTAL COSTS (in dollars)

Constant
Dollars

Present
Value

Construction Period

1 <-- hust enter a cost -->

o5
Py

e EL=r RS B SR PR A

oioioioioioioid
oioloioioioioio

==}

Project Open

—
o
o
oy

=
o B e B e e B B o e e B o e e e o e B B e

oO|loioioioioiooiooioioioiooooiooiold
oO|loioooioiooooloioiooooioioioioio

Total $0 $0 $0

=
e

=
=
=

Project Costs



Module 6a: Project Costs in all Cal-B/C Tools

] o ] : ﬁl i W | S r N | 2 ¥y | AEIl .&.C | AD - | AE AF
1E) Project Costs — Mitigation, e R L oo
Transit Agency, and Total Costs :
’ CED PROJECT COSTS (enter costs in thousands of dollars)
Mitigation ] Colna. 7 U] 4 (2 - ] = ) " ] 'T'T
. . :10 INITIAL EIIJRSETGST F'FH:NE‘:::-I-‘:::Ds-rgUBSEIJUENT COSTS ;;1':15':'\: TOTAL COSTS (in dollars)
- Costs to protect communities and the environment (P TEET e T | nee s e ] s |
from negative impacts ig Ennjlruclmn Feried <= hluist eriter a cost --> $g $g
= May include wetland and community preservation, L] i g !
sound walls to reduced highway or rail transit noise 2| [
gz F'roi;ect Open $g $g $g
Transit Agency Cost Savings
- In Cal-B/C Sketch, calculated automatically for TMS | |-
projects based on user data input (blue cells)
o Represents savings to transit agency due to efficiency ol [ u u u
improvements o : : :
o For example, signal prioritization projects speed up e | | : : :
buses, which may reduce operating hours, resulting in ) - = . . a— . .

lower labor and other costs .
Project Costs
= Not included in Cal-B/C AT 0
= Blank for user data entry in all other Cal-B/C tools



Module 6a: Project Costs in all Cal-B/C Tools

1E) Project Costs — Mitigation,
Transit Agency, and Total Costs
Total Costs

= Calculated automatically based on entry in previous
seven columns of cost data

= Values are in total dollars (not in thousands of
dollars)

O~ WO e L) R e

u W W b3 5 z b LB aC &40 AE AF
i Enter all project costs (in today's dollars) in columns 1 to 7. Costs during construction should be entered in the first eight rows.
Project costs (inciuding maintenance and operating costs) should be net of costs without project.
CED PROJECT COSTS (enter costs in thousands of dollars)
Colne. " U] 4 (2 - ] = ) " 5 " m room
DIRECT PROJECT COSTS Transit
INITIAL COSTS SUBSEQUENT COSTS Agency TOTAL COSTS (in dollars)
Year Froject Maint.! Cost Constant Fresent
Support RiwW Construction Op. Rehab. Mitigation: Savings Dollars VYalue
Construction Period
1 < == bdust enter a cost --> 0 30
2 i] i]
3 0 0
4 1] 1]
5 0 0
E 1] 1]
7 i] i]
8 i i
Project Open
1 0 30 30
2 0 a a
3 i} 0 0
4 i 0 0
5 0 i] i]
3 i} 0 0
7 0 1] ]
8 i} 0 0
9 0 1] 1]
0 i} 0 0
1l i} 0 0
12 0 i] i]
13 i} 0 0
4 0 1] 1]
L i} 0 0
& 0 1] 1]
17 0 i] i]
L i} 0 0
13 0 i] i]
20 i] i i
Total $0: 30 0 30 30 30 £0 30 0
Project Costs



Module 6a: Project Costs in all Cal-B/C Tools

1] W W kS hd 2 Ay AR AC AD AE AF
- - - ] 1 El . : . 2 - . .
1 E P ro e ct ‘ o sts — M Itl atl o n 2 Enter all project costs (in today's doflars) in columns 1 to 7. Costs during construction should be entered in the first eight rows.
] 3| Project costs (including maintenance and operating costs) should be net of costs without project.
- 4 i
5
Transit Agency, and Total Costs B
7| CED PROJECT COSTS (enter costs in thousands of dollars)
g
Tota I C osts g Colne. ¥ I 4 (2 r @ r n r 5 r i€ r 7
10 DIRECT PROJECT COSTS Transit
. . . 1 IMITIAL COSTS SUBSEQUENT COSTS Agency TOTAL COSTS (in dollars)
= C I | t d t t | |y b d t y p 12 Year Project Maint.! Cost Constant Present
a Cu a e au Oma ICa ase On en r In reVIOUS 13 Support RiwW Construction Op. Rehab. Mitigation | Savings Dollars VYalue
14 Construction Period
seven columns of cost data Bl 0 0
15 2 1] ]
\ . 7 3 0 0
13 4 a 1]
= Values are in total dollars (not in thousands) 1 D D
20 g 1] 1]
H 1 2 7 1] ]
= Project costs (in constant dollars and present value) — Z| |- : :
. , . 23 Project Open
for each year are linked to the Final Calculations = : E :
25 2 a 1] 1]
26 3 0 a a
worksheet )| [ D D D
28 5 a 1] ]
i [ [ * i 4 A a a 1]
Final Calculations a a a
0 1] 1]
) This sheet performs the final calculations before presenting the summary results. il i}
" Both net present value and internal rate of return on investment are calculated. i i
.I. D D
u (& > NETPRESENT VALUE CALCULATION (8 DINTERNAL RATE OF RETURN ON INVESTMENT AND PAYBACK PERIOD 0 0
5 a a
-. PRESENT VALUE OF USER BENEFITS Tresod | Prosent USER BENEFITS 1N CONSTANT DOLLARS Tatal ] 0 0
¥ Value Value Total User Project ANNUAL | CUMULATIVE i ] ]
1 Travel Vahucle Vehucle of Tatal of Total MET Travel Vehicle Vetwcle | Benefits in Costs in RETURNS | RETURNS i B &
Vear Time Dp. Cost Accident Emission User Project FPRESENT Yom Time Op. Cost Accident Emission Constant Constant OoN AFTER
Savings Savings | Reductions | Aeductions | Benefits Costs VALUE Savings Savings | Feductions | Aeductions Dollars Dollars | INVESTMENT | PROJ OPENS ] 0 0
1 |[Construction Period Canatiuction Period il i i
. 1 0] SIS0 ] [$69,334,000) |1 [ $69.304.000 | __[$99,334.000]
2 Fo s0|  emeoesse | (455608654 | 2 r 30 $57633.000 | [$57.833.000) 0 i] 0
2 3 r $0| $s34gaesa| (953469859 | 2 r %0 $57E0000 | ($57.832,000) ] 0 0
: : r 0 50 L |4 A ] D
a8 r ] (0 1 | s v % 0 % s | 30 30 30 §0 i R i1
r 6 r ] 0 ] | & I % ] 0
n 4 U 0 0 -] - [ - sof .
- 8 r ] 30 0 | g I 30 10 ]
s o
" 1 SRS | [SWIE] $RARE0 0 Y4B B0 1 $3.765.719 0 13,960,754 (e
£ 2 $13,506.40 9545 19| $13.341563 50 $T.341563 2 $9,906.864 0 z 1
¥ 3 $W0E7 248 | (87.488.300) :ma 331:  $u3eTTe $0|  $14,308,778 | 3 [$3.M0687)|  $10,048.000 ‘ 0 P I'OjeCt COStS
4 TN | ?b 4 i‘[_u 258 | m:i ‘.Efu i s&lﬂ,ﬂj $0 iE.f??._&‘x. 4 ] I‘S-B-Zai:.rjm mf& ".-bl so
. " saswiees | viauar|  @emede|  wman (| iiend [ v |_® foi | % 2s| toeEm 0 eesnan | wsinD
2 2] IR | saaTaaMe 15400435 | $HE031 | $EETSE M0 $0 $58,756,540 L] $136.73047 47,458,959 $12.306.339 ‘ §2.16%.409 30 SEEEUITE | SLOM AL 442
; 2 W25TaEE | wAmE0ee | 95250263 $UB9606 | $80.360. %66 0| 8360366 2 STLSA001 | $WI44905 | $2447.485 |  s2Tnen7 | sErFrase | smssno
l [ Total | $553467270| ($S7636757)] $17.26538[ 3222094 [Total [ $105043775 | (469264292 4222132030 | 7676269 | $L21L901,740 | $205,000.000 [$1.006.561,740
] .« 3) Results Travel Time Vehicle Operating Costs Accident Costs Emissions = Final Calculations | PARAMETERS 4 »



Module 6a: Project Costs in all Cal-B/C Tools

Project Costs in Final Calculations

= Project Costs are combined with Project Benefits estimates (in constant dollars and present value) in the Final
Calculations worksheet to calculate all BCA metrics

= BCA metrics are linked to the Results page

Final Calculations

Final Calculations

This sheet performs the final calculations before presenting the summary results.
' Both net present value and internal rate of return on investment are calculated

¢+ > NETPRESENT VALUE CALCULATION

/l, INTERNAL RATE OF RETURN ON INVESTMENT AND PAYBACK PERIOD

[ Tetat | wmoaerzo| jevese i)

0] 42230 14 [$641.2%,99 | §10.42500 | 8442844400 |
] «« 3)Results Travel Time

Vehicle Operating Costs Accident Costs

Totad [ SAT7E ] v

Emissions | Final Calculations

PRESENT VALLE OF USER BENEFITS Fresend | Present USER BEMEFITS 1N CONSTANT DOLLARS ot
Value Vabue Total User Project ANNUAL | CUMULATIVE
Teavel Vehacls Vehich | of Total | of Totad MET Traval Vebecle Vehicle | Benefitain | Costsin | RETURNS | RETUANS
Year Thme: Op. Cost Accrdent Lo 33000 User Project PRESENT Yeom Time Op. Cost Accident Ermusseon Constard oN AFTER
Savings | Savings Berefits Casts VALLE Savings | Savings tiona Dollars | INVESTMENT | PR DPENS
- 0] sanumo D (FEM I ] S - T
U w0 weemss| (s55s0nsse) H r B 7000 | |55 A31000
r 0| wescn | (951 s 3 r 9| smemon | e a0
A— wl . ! A Wl ®
r 0 w 4 5 r # ] £
r " ] 0 [ r ) [ ]
] ] ] 1 SN
r £ ] 0 r ® 0 ]
[LET STAEED ] SRR [7] %3 764 YOS
[ wn)] STLMISE L] - SOMLTED ] - LTl .
e ] W[ e 0| svacesv|  wmsmy
s senl T SEATLSE w BT 38 Wl 98350 | eS80
= = c e owh e e
v an (e W] e 12| ewim 0] SN | w7 T
FEaa | g T 0 w 58 T a0 | sex = w IEEEILTE | LI
Eann | SRR0.068 P 05|  voaar s 8277877 W] PWsIiN| s

SaT] G R v [ WUZNeeLTAs | 305,000 500 [FLG0SNTTA |
PARAMETERS .

3) Results

(€

INVESTMENT ANALYSIS
SUMMARY RESULTS

....................................... Passenger Freight Total Over  Average
Life-Cycle Costs (mil. §) $0.0 ITEMIZED BENEFITS (mil. $) Benefits Benefits 20 Years Annual
Life-Cycle Benefits (mil. $) $0.0 Travel Time Savings $0.0 $0.0 $0.0 $0.0
et Present Value (mil. $) $0.0 Veh. Op. Cost Savings $0.0 $0.0 $0.0 $0.0
Accident Cost Savings $0.0 $0.0 $0.0 $0.0
efit / Cost Ratio: | N/A: Emission Cost Savings $0.0 $0.0 $0.0 $0.0
TOTAL BENEFITS $0.0 $0.0 $0.0 $0.0
Rate of Retum on Investment: | N/A
Person-Hours of Time Saved | 0 0|
Payback Period: | N/A!




@7 Conclusion




Module 6a: Conclusion

In this module, you learned...
« What project costs are included in Cal-B/C tools

« What benefit categories are automatically estimated in the Cal-B/C Sketch, Corridor, and Park & Ride
tools

« How each benefit category is estimated in these tools based on the data input

« How benefit estimates connect from the analysis sheets, through the Final Calculation sheet, to the
Results sheet



Module 6a: Conclusion

What’s Next?

« Start an analysis!
o Module 7: How to Start a Cal-B/C Analysis

= There are other versions of this module for the
other Cal-B/C tools:

o Module 6h: Understanding Project Benefits and
Costs in Cal-B/C Active Transportation

o Module 6¢: Understanding Project Benefits and
Costs in Cal-B/C Intermodal Freight



	Cal-B/C Training Module 6a

