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VARIABLES VALUE SOURCE 

1 Transit vehicle miles in LA County 251,410 MTA 

2 Transit peak fleet 1,733 MTA 

3 Active fleet 2.294 MTA 

4 Contingency f leet 87 MTA 

5 Capital oost qf a bus 

5.1 Diesel 210,000 MTA 

5.2 Methanol 220,000 MTA 

5.3 CNG 260,000 MTA 

6 Additional costs for radio and wheel chair 75,000 MTA 

8 Total capital bus cost 

1 I 
8.1 Diesel 285,000 MTA 

8.2 Methonol 295,000 MTA 

8.3 CNG 335,000 MTA 

9 Transit ridership on a weekday 1,169,786 MTA 

10 Transit riderst\ip on saturdays 837,722 MTA 

11 Transit ridership on sundays 580,335 MTA 

12 Passenger mile/bus mile · 18.2 MTA 

13 Subsidy per passenger mile $0.27 MTA 

14 Cost per bus hour $109.70 MTA 

15 Revenue per passenger mile $0.16 MTA 

16 Total bus hours 17,726 MTA 

17 Operation cost 1944524 MTA 

18 Fare box revenue 729,973 MTA 

19 Total seat miles 10,800,996 MTA / 

20 Total passenger miles 4,569,352 MTA 

21 Operation cost per revenue mile $7.73 MTA 

22 Revenue per revenue mile $2.90 MTA 

23 Amortization period for construction projects 30 MTA 

24 Amortization period for equipment purchase 12 MTA 

25 Amortization period for vehicles (BUSES) 12 MTA 

26 Amortization period for vehicles (VANS, OR CARS) 5 MTA 
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VARIABLES VALUE SOURCE 

27 Average vanpool occupancy 7.00 REG. XV 

28 Average length of a vanpool trip (miles) 20 REG. XV 

29 Average cost per mile to drive $0.48 AAA 

30 Average cost per commute trip of 11 .4 miles $5.47 CALCULATED 

31 Average cost per commute trip of 20 miles $9.60 CALCULATED 

32 Percent of VMT on freeways 50% LARTSMODEL 

33 Average subsidy for vanpoolers $1 .00 ASSUMED 

34 Purchase cost of a van $32,000 CTS 

35 Amortization period for a van (years) 12 VPSI 

36 Average cost of a passenger vehicle $16,000 AAA 

37 Operation and Maintenance cost per passenger van ($ per mile) $0.50 AAA 

38 Operating and maintenance cost per passenger car $0.48 AAA 
I I 

39 Number of vans needed 1,000 

40 Interest rate 8% MARKET RATE 

41 Average cost of a vanpool trip to the passenger ($ per month) $150 CTS 

42 Average cost per parking ($ per month) $100 MTA 

43 Construction cost of arterial ($ per lane mile) $425,000 CAL TRANS 

44 Capital cost of bicycle racks ($/rack) $40 ESGVEQG 

45 Capital cost of shower facilities ($/sq. ft) $300.00 ESGVEQG 

46 capital cost of lockers ($/locker) $75 ESGVEQG 

47 Operation and Maintenance of shower facilities ($/sq. ft) $0.75 ESGVEOG 

48 Operation and Maintenance of lockers ($/per user) $5 ESGVEQG 

49 Capital cost of bikes ($/bike) $350 ESGVEQG 

50 Operation and maintenance of bikes work space ($/sq. ft) $2 ESGVEQG / 

51 Capital cost of hamlet ($/unit) $40 ESGVEQG 

52 Operation and maitenance of bike ($/user) $25 ESGVEQG 

53 Construction cost of bikeway $620,000 MTA(PATTI HELM) 

including newpaving & striping ($/lane mile) (CLASS I) 
54 Construction cost of bikeway $20,000 MTA(PATTI HELM) 

includinq new pavinq & stripinq ($/lane mile) {CLASS II) 

55 Construction cost of freeway ($/lane mile) not including right of way $2,500,000 SANDAG 

56 Construction cost of freeway ($/lane mile) including $12,000,000 CAL TRANS (MIN) 
right of way and connectors to other freeways {IN METROPOLITIAN AREA) 
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VARIABLES VALUE SOURCE 

57 Construction cost of freeway ($/lane mile) including $16,000,000 CAL TRANS (MAX) 
riaht of wav and connectors to other freeways (IN METROPOUTIAN AREA) 

58 Average construction cost of freeway ($/lane mile) including $14,000,000 CAL TRANS (AVERAGE) 
riaht of wav and connectors to other freeways (IN METROPOLITIAN AREA) 

59 Construction cost of HOV lane ($/lane mile) $2,500,000 MTC 

60 Construction cost of loading facilities ($/facility) $25,000 SIERRA 

61 Construction cost of sidewalk ($/SQ. FT.) $325 MTA 

62 Cost of telecommuting system ($/SYSTEM) $2,000 SIERRA 

63 Cost/ridesharing ride ($/DAY) $2 MTA 

64 Lane miles arterial/vehicle trip 0.0018 COM SIS 

65 Lane miles freeway/vehicle trip 0.0015 COM SIS 

66 O&M cost of arterial ($/LANE MILE) $565 CAL TRANS 

67 0 & M COST/MILE OF TRANSIT $4 MTA 

68 O&M cost/passenger of transit $1 MTA 

69 O&M cost of freeway ($/LANE MILE) $2,000 CAL TRANS 

70 O&M cost of HOV lane ($/LANE MILE) $8,000 MTC 

71 O&M cost of vehicle 0.48 
\ . 

l 72 Air pollution cost per mile $0.015 

73 Cost per vehicle-miles of delay $0.11 
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VALUE OF IN-VB-IICLETRAVEL TIME IS ASSUMED TO 

BE 20% TO 50% OF THE COMMUTER WAGE RATE (STOPHER 1976, RUTHERFORD AND WEUANDER, 1986) 

VALUE OF IN-VB-HCLETRAVEL TIME ASA PERCENT OF WAGE 

VALUE OF OUT - OF-VB-IICLE TIME AS A PERCENT OF WAGE 

COST OF AIR AND NOISE POLLUllON FOR AUTOMOBILE ($/MILE) 

COST OF AIR AND NOISE POLLUllON FOR BUSES ($/MILE) 

1990TOTAL VB-IICLE MILES TRAVELED 

1990TOTAL VEHICLE TRIPS 

S5% STOPHER, 1976 

85.00% RUTHERFORD AND WELLANDER. 1986 

$0.015 RUTHERFORD AND WELLANDER, 1986 

$0.173 RUTHERFORD AND WEUANDER, 1986 

1990 VEHICLE MILES TRAVELED (VMT), VB-IICLE HOURS TRAVELED (VHT ). DElAY AND SPEED BY FACIUTY TYPE 

(SOURCE: REGIONAL TRAVEL FORECAST MODEL) 

VMT VHT** DELAY*** SPEED**** 

7\M P"EAK(2'HOURSf: ······.::: . :.:····•·:·:::.; .. :::•:.•· . :,. .: .· ::: )•·}( 
FREEWAY 11,909,631 357,647 158,798 33.3 

MAJOR ARTERIAL 1,802,432 82,680 25,300 21.8 

PRIMARY ARTERIAL 6,251,289 312,564 127,739 20 

SECONDARY ARTERIAL 1,663,250 90,394 32,515 18.4 

HOV 56,494 1,267 398 44.6 

CENTROID CONNECTOR 1,525,867 52,616 0 29 

TOTAL 23,208,963 896,099 344,750 25.9 

:·_e.tv1 P~K'(3>AOURSf . ··:·:·: .: ..... :::: .. ::.{;(:::: .. : .·· :::·•:"·.··.;;: .. 

FREEWAY 22.391.380 691,092 317,876 32.4 

MAJOR ARTERIAL 3,757,502 203,108 82.731 18.5 

PRIMARY ARTERIAL 12,784,266 770,137 386,880 16.6 

SECONDARY ARTERIAL 3,733,007 242,403 110,762 15.4 

HOV 180,428 3,922 1,145 46 

CENTROID CONNECTOR 393,529 13,570 0 29 

TOTAL 46,240,112 2,028,075 899,394 22.8 

:•t\M ANl:tPM'l,EAK~ts·· AolJR$)·•·.~· ··::•:•;·r:•:· .... ::••:•;•i:···t:: 
FREEWAY 34,301,011 1,048,739 476,674 32.70692293 

MAJOR ARTERIAL 5,559,934 285,789 108,031 19.45470997 
/ 

PRIMARY ARTERIAL 19,035,555 1,082,701 514,619 17.58154446 

SECONDARY ARTERIAL 5,396,257 332,797 143,277 16.21485712 

HOV 236,922 5,189 1,543 45.65824933 

CENTROID CONNECTOR 1,919,396 66,186 0 29 

TOTAL 69,449,075 2,924,174 1,244,144 23.74997996 
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FREEWAY 47,600,458 

MAJOR ARTERIAL 7.236.056 

PRIMARY ARTERIAL 27,524,923 

SECONDARY ARTERIAL 7,419,659 

HOV 124,345 

CENTROID CONNECTOR 7,708,116 

TOTAL 97,61S,557 

FREEWAY 81,901,469 

MAJOR ARTERIAL 12,795,990 

PRIMARY ARTERIAL 46,560,478 

SECONDARY ARTERIAL 12.815,916 

HOV 361,267 

CENTROID CONNECTOR 9,627,512 

TOTAL 1 ff7,062,632 

* COMBINED DATA FOR MID-DAY PERIOD (6 HOURS) AND NIGHT PERIOD (13 HOURS) 

** COMPUTED BY DIVDING VMT BY SPEED 

*** DELAYS WERE COMPUTED AS FOLLOWS; 
(VMT/EXISTING SPEED) - (VMT/FREE FLOW SPEED) 

908,751 115.516 52.38008454 

247,129 28,7ff7 29.28052669 

1,035,250 240.036 26.58771827 

362,074 103,151 20.49209181 

1,961 35 63.4 · 

265,797 0 29 

2,820,962 487,505 34.60293391 

1,957,490 592,190 

532,917 136,798 

2,117,950 754,655 

694,871 246,428 

7,150 1,578 

331,983 0 

5,745,136 1,731,649 

BASED ON SCAG PAPER • THE ECONOMIC WAY OF COMMlJTIIK3, 1987" N«J USING THE AMERICAN ASSOCIATION OF STATE HIGHWAY 

AND TRANSFORTATION OFFICIALS A MANUAL ON USER BENEFIT ANALYSIS 

OF HIGHWAY AND BUS-TRANSIT IMPAOVEMENlS. THE FOUOWNG PERCENTAGES FOR BUSINESS TAPS ON EACH FACILITY 

TYPE AND FOR EACH PERIOD IS AS FOLLOWS: 

BUSINESS TRIP 

A.M. PEAK PERCENTAGE 

Ff£eHAY 10.63% 

ARTERIAL# 10.63% 

P.M. PEAK 
Ff£eHAY 10.10'J. 

ARTERIAL 10.10'J. 

OFF-PEAK 
FREEWAY 14.83Y> 

ARTERIAL 14.83'J(. 

# COMBINED DATA FOR ARTERIAL. SECONDARIES, AND CENTROID CONNECTORS. 
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IN ORDER TO ESTIMATETHECOSTSASSOClATEDWm-t DELAYS, THE VEHIClE-HOURS OF DELAY 
· IS TRANSFORMED INTO VEHICLE MILES OF DELAY: VEHICLE MILES OF DELAY= VEHIClE HOURS OF DELAY/SPEED 

VBiiCLE-HOURS VEHICLE MILES 

OF DELAY SPEED OF DELAY 

tAM:PEAI<':::rz:HOURSV'\:{:Hf:.iiiif:h:;r:::::::::::n:• ...... ... . . . .··· .. ·. .. . ·co;~:;::;::;:f.:;,.:.:;:::;':':':C;';:::':' 

FREEWAY 158,798 33.3 5,287,973 

MAJOR ARTERIAL 25,300 21.8 551,540 

PRIMARY ARTERIAL 127,739 20 2,554,780 

SECONDARYARTERAL 32,515 18.4 598,276 

HOV 398 44.6 17,751 

CENTROID CONNECTOR 0 29 0 

TOTAL 344,750 25.9 8,929,025 

,pM PEAKq3HOURS):, :;:g:::,_::L:'t:.:.,_:z·:·•:':: .. :·"'·,.·,·,,_ ·'' ... ... .. . . .. . . .: .. : '::· ·::-: .. :·::":::;:' '{ 
FREEWAY 317,876 32.4 10.299,182 

MAJOR ARTERIAL 82,731 18.5 1,530,524 

PRIMARY ARTERIAL 386,880 16.6 6,422,208 

SECONDARYARTERAL 110,762 15.4 1,705,735 

HOV 1,145 46 52,670 

CENTROID CONNECTOR 0 29 0 

TOTAL 899,394 22.8 20,506,183 

~M:~t'JO:PM "PEAK (5HOURS),·.:· .. ,:i:::·:O::::d.(:\:?-{0::::::'::) 
FREEWAY 476,674 32.71 15,590,540 

MAJOR ARTERIAL 108,031 19.45 2 ,101,712 

PRIMARY ARTERIAL 514,619 17.58 9,047,797 

SSOONDARYA~L 143.2n 16.21 2,323,216 

HOV 1,543 45.66 70,451 

CENTROID CONNECTOR 0 29.00 0 

TOTAL 1,244,144 23.75 29,548,395 

:®Ff3.' :;: :~BEAI<:PERIOO: (1"9}HOURS),, , :.:.•f•.: :n.::::=:: 
FREEWAY 115,516 52.38 6,050,738 

MAJOR ARTERIAL 28,767 29.28 842,313 

PRIMARY ARTERIAL 240,036 26.59 6,382,010 

SSOONDARY ARTERAL 103,151 20.49 2,113,780 

HOV 35 63.40 2.219 

CENTROID CONNECTOR 0 29.00 0 

TOTAL 487,505 34.60 16,869,103 

~11l2J=?.EHI00St(24\HPPB$):1~i:i~k:::::=L ~::('?':"."·:}( 
FREEWAY 592,190 21,641.278 

MAJOR ARTERIAL 136,798 2,944,025 

PRIMARY ARTERIAL 754.655 15,429.806 

SSOONOARY ARTERAL 246,428 4 ,436,996 

HOV 1,578 72,670 

CENTROID CONNECTOR 0 0 

TOTAL 1,731,649 46,417,498 
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BASED ON lHE AUTOMOBILE CLUB OF SOUTHERN CAUFORNIA. lHE FCX.l.Cl¥fflG DATA IS USED FOR AUTOMOBILE OPERAllNG EXPf 

GASOLINE AND OIL 

MAINTENANCE 

TIRES 

TOTAL 

INSURANCE 

COMPERHENSIVE INSURANCE ($250 DEDUCTIBLE) 

COLLISION INSURANCE ($500 DEDUCTIBLE) 

UNINSURED MOTORIST ($2000) 

DEPRECIATION** 

FINANCE CHARGE 

TOTAL 

: i: ;.} COST PER MILE 

$0.08 

$0.03 

$0.08 

$1,715.00 

$412.00 

$2,830.00 

$670.00 

$5,627.00 

* OWNERSHP COSTS ARE INCURRED EVEN IF lHE CAR IS NOT DRIVEN 

** COSTS BASED ON A 4-YEAR,«),OOO MILES RETENTION CYCLE 
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COST -EFFECTIVENESS MODEL LACMTA 

TCM # 1 TRIP REDUCTION PROGRAM FOR SMALL EMPLOYERS 

ASSUMPTIONS 
1 Transit ridership on a weekda~_ 1,169,786 MTA 

2 Transit ridership on saturdays 837,722 MTA 

3 Transit ridership on sundays 580,335 MTA 

4 PassenQer mile/bus mile 18.2 MTA 

5 Subsidy per passenger mile $0.27 MTA 

6 Cost per bus hour $109.70 MTA 

7 Revenue per passenQer mile $0.16 MTA 

8 Total bus hours 17,726 MTA 
-: 

9 Operation cost 1944524 MTA 

10 Fare box revenue 729 973 MTA 

11 Total seat ;niles 10,800,996 MTA 

12 Total passenger miles 4,569,352 MTA 

13 Operation cost per revenue mile $7.73 MTA" 

14 Revenue per revenue mile $2.90 MTA 

15 Amortization period for construction projects 30 MTA 

16 Amortization period for equipmentl)urchase 12 MTA 

17 Amortization period for vehicles (BUSES) 12 MTA 

18 0& M cost of vehicle ($/MILE) $0.48 AAA 

19 Construction cost of arterial ($/lane mile) $900,000 CAL TRANS 

20 Construction annualization factor CCAFl 0.09 
21 Bus annualization factor CBAF) 0.13 
22 car annualization factor 0.25 
23 Amortization period for cars 5 
24 Percent of VMT on freeways 50% LARTSMODEL 

25 Interest rate 8% MARKET RATE 

26 Lane miles arterial/Vehicle trip 0.0016 COMSIS 

27 Lane miles freeway/Vehicle trip 0.0015 COM SIS 

28 O&M cost of arterial ($/LANE MILE) $765 CAl TRANS 

29 O&M cost of freeway ($/LANE MILE) $2,000 CAL TRANS 

30 Monthly parking cost for SOV $100 MTA 

31 Monthly p~r1<in!l cost for ridesharing emj)leyees $40 
32 Monthly parkinQ saving per ridesharing employee $60 
33 Percent of parking paid ~_private sector 90% SCAQMO 

34 Percent of parking paid by individual 10% SCAQMO 

35 Air pollution cost per mile $0.015 RUTHERFORD AND WELLANDER, 1Q86 

36 Cost per vehicle-miles of delay $0.11 RlJTHERFORD AND WELLANOER. 1085 

37 Construction cost of freeway ($/lane mile} not includin_g ri!lht of way $2 500,000 SANOAG -
38 Construction cost of freeway ($/lane mile) including $12,000,000 CAL TRANS (MIN) 

/ 

39 right of way and connectors to other freeways (IN METROPOLITIAN AREA) 

40 Construction cost of freeway {$/lane mile) including $16,000,000 CAL TRANS (MAX) 

41 right of way and connectors to other freeways (IN METROPOLITIAN AREA) 

42 Average construction cost of freeway ($/lane mile) including $14,000,000 CAL TRANS (AVERAGE) 

43 right of way and connectors to other freeways _(IN METROPOLITIAN AREA} 

44 Construction cost of HOV lane ($/lane mile) $2,500,000 MTC 

45 Average cost of a passenger vehicle $16,000 AAA 

46 Operation cost per transit oassenoer $1.66 MTA 

47 Fare box revenue per transit passenger $0.62 MTA 

48 Average cost of long express trip on buses and rail $5 MTA 

49 Average capital cost per parking space including land $10,000 MTA 

50 AveraQe vanpool occupancy 7.00 REG. XV 
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51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

COST -EFFECTIVENESS MODEL 
AveraQe cost per commute trip of 11.4 miles $5.47 
Average cost per rideshare trip $2.19 
AveraQe saving per rideshare trip $3.28 
Interest rate 8% 
AveraQe rate of a vanDOOI trip ($/mo) $150 
Average cost per parking $100 
Car annualization factor 0.25 
Construction annualization factor 0.09 
Average enforcement cost per participating employee $1.82 
Average administration cost per participating employee $72.73 
Total number of employees targeted 2 610000 
Plan evaluation fee per employee 
Capital cost of a passenger car 

METHODOLOGY 

DAILY PUBLIC CAPITAL COST (DPCC) = 0 

DAILY PUBLIC 0 & M COST (DPOMC) 

(DPAC) + (DVTR*.30)* (DASPTT) WHERE; 
DPAC = DAILYPUBLICADMINISTRATlON COST 
DVTR = DAILY VEHICLE TRIPS REDUCED 
DSPTI = DAILY SUBSIDY PER TRANSIT PASSENGER 

DAILY PUBLIC COST = 
(DPCC+DPOMC) WHERE; 

DPCC= DAILY PUBLIC CAPITAL COST 

DPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 

(DRPE)*(NEP)+ (DVTR)*(DRPTP)*.30 WHERE; 
DPRPE = DAILY PUBLIC REVENUE PER EMPLOYEE 
NEP = NUMBER OF EMPLOYEES PARTlCIPATlNG 
DRPTP = DAILY REVENUE PER TRANSIT PASSENGER 

DAILY PUBLIC COST/REVENUE (DPC/R) = 

(DPCOMC)-(DPR) WHERE; 

DPCOMC =DAILY PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 
DPR = DAILY PUBLIC REVENUE 

$1.82 
16000 

17-Dec-93 
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COST -EFFECTIVENESS MODEL LACMTA 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING = 

(DPCB) + (DPOMB) WHERE; 

DPCB = (DPTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DPTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DPTR = DAILY TRIPS REDUCED 
LMF/T = LANE MILES OF FREEWAY PER TRIP 
CCLMF =CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF =CONSTRUCTION ANNUALIZATION FACTOR 
POTOF =PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCTION COST OF ATERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR) * (LMFA/T) * (OMCLMF)/260 * (POTOF) + 
+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF = PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 

(NDPC/R) - (DPB) 

DAILY INDIVIDUAL CAPITAL COST (DICC) = 0 

DAILY INDIVIDUAL OPERATION AND MAINTENANCE COST (DIOMC) = 

(DVMTR) * (DOMCPRM)* .2105 + (DPC) * (DVTR/2)*.10 WHERE; 
DVMTR = DAILY VEHICLE MILES TRAVELED REDUCED 
DOMCPM =DAILY OPERATION AND MAINTENANCE COST PER MILE 
DPC = DAILY PARKING COST 

DAILY INDIVIDUAL BENEFIT (DIS) = 

(DICB) + (DIOMB) WHERE; 

DICB = DAILY INDIVIDUAL CAPITAL BENEFIT = 0 

DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

17-Dec-93 
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COST -EFFECTIVENESS MODEL 
DIOMB = (DOMBPM) * (DVMTR) * (.2.105) 

+(.10 * DIPS*DVTR/2) WHERE; 
DOMBPM = DAILY OPERATION AND MAINTENANCE BENEFIT PER MILE 
DVTR = DAILY VEHICLE TRIPS REDUCED 
.21 IS THE PERCENT OF 0 & M COST ATTRIBUTED TO SAVINGS 
DIPS = DAILY INDIVIDUAL PARKING COST SAVING 
DVMTR = DAILY VEHICLE MILES TRAVELED REDUCED 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 

(DIC)- (DIB) WHERE; 
DIC = DAILY INDIVIDUAL COST 
DIB = DAILY INDIVIDUAL BENEFITS 

DAILY PRIVATE CAPITAL COST (DPRCC) = 0 

DAILY PRIVATE 0 & M COST (DPROMC) = 
(NEP)*(CPE) WHERE; 
NEP = NUMBER OF EMPLOYEES PARTICIPATING 
CPE = COST PER EMPLOYEE 

DALY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 
(DVTR)/2 * (MPC)*12/260 * .90 WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
MPC = MONTHLY PARKING COST 
.90 =PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B} = 
(DPRC) - (DPRB) 

SOCIETAL COST 
DAPC = DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTR = DAILY VMT REDUCED 
APC/M = AIR POLLUTION COST PER MILE 
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COST-EFFECTIVENESS MODEL 
DVMDCB =DAILY VEHICLE MILES OF DELAY COST/BENEFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED)- (VMT/EXISTING SPEED)* (AVERAGE SPEED) 
DVMDS =DAILY VEHICLE MILES OF DELAY SAVED 
CNMD = DAILY COST PER VEHICLE MILES OF DELAY SAVED 

DSCB = DAILY SOCIETAL COST/BENEFIT 

DSCB = (DAPC) + (DVMDCB) 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TOG) = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC = DAILY PAIVA TE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) + DSB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPRB = DAILY PAIVA TE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COS/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DSC)J - [(DPB) + (DIB) + (DPRB) + (DSB)] 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 

(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC = DAILYPRIVATECOST 
DSC =DAILY SOCIETAL COST 
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COST -EFFECTIVENESS MODEL 
TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) + (DSB) WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPRB = DAILY PAIVA 1E BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COST/BENEFIT 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIB) + (DPRB) + (DSB)] 

17-Dec-93 
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COST -EFFECTIVENESS MODEL lACMTA 

LIKELY OUTCOMES 
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STANDARD HIGH 
1 DAILY PUBLIC CAPITAL COST $0 $0 
2 DAILY PUBLIC 0 & M COST $26,740 $34,820 
3 DAILY PUBLIC COST $26,740 $34,820 
4 DAILY PUBLIC REVENUES $21 422 $24 440 
5 DAILY PUBLIC COST/REVENUE $5,318 $10,380 
6 DAILY PUBLIC AVOIDED CAPITAL COST (SCENARIO 2) $83,878 $163,731 
7 DAILY PUBLIC AVOIDED 0 & M COST (SCENARIO 2) $159 $311 
8 TOTAL DAILY PUBLIC AVOIDED (SCENARIO 2) $84,038 $164,042 
9 NET DAILY PUBLIC BENEFIT (SCENARIO 2) $105,459 $188,482 

10 DAILY PUBLIC CAPITAL COST (SCENARIO 1) $83,878 $163,731 
11 DAILY PUBLIC 0 & M COST (SCENARIO 1) $159 $311 
12 TOTAL DAILY PUBLIC COST (SCENARIO 1) $84,038 $164,042 
13 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 2) ($78,720 ($153,662 
14 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 1) $84 038 $164 042 

15 COST 
16 DAILY PUBLIC COST PER TRIP REDUCED $1.57 $1 .05 
17 DAILY PUBLIC COST PER VMT REDUCED $0.11 $0.08 
18 DAILY PUBLIC COST PER TON OF CO REDUCED $5262 $3,510 
19 DAILY PUBLIC COST PER TON OF ROG REDUCED $52,431 $34,960 
20 DAILY PUBLIC COST PER TON OF NOx REDUCED $93 823 $62 626 
21 DAILY PUBLIC COST PER TON OF PM REDUCED $5,347,932 $3,482,021 

22 BENEFIT 
23 DAILY PUBLIC BENEFIT PER TRIP REDUCED $6.19 $5.67 
24 DAILY PUBLIC BENEFIT PER VMT REDUCED $0.45 $0.41 
25 DAILY PUBLIC BENEFIT PEA TON OF CO REDUCED $20,752 $18,998 
26 DAILY PUBLIC BENEFIT PER TON OF ROG REDUCED $206,783 $189,239 
27 DAILY PUBLIC BENEFIT PER TON OF NOx REDUCED $370,033 $338,996 
26 DAILY PUBLIC BENEFIT PEA TON OF PM REDUCED $21 ,091 894 $18,848,179 

29 COST/BENEFIT 
30 NET DAILY PUBLIC COST/BENEFIT PER TRIP REDUCED ($4.62' ($4.62 
31 NET DAILY PUBLIC COST/BENEFIT PER VMT REDUCED ($0.34 ($0.34 
32 NET DAILY PUBLIC COST/BENEFIT PER TON OF CO REDUCED ($15 490 ($j5,489 
33 NET DAILY PUBLIC COST/BENEFIT PER TON OF ROG REDUCED ($154 353 ($154 279 
34 NET DAILY PUBLIC COST/BENEFIT PER TON OF NOx REDUCED ($276 210 ($276,370 
35 NET DAILY PUBLIC COST/BENEFIT PER TON OF PM REDUCED ($15 743 962' ($15,36.i' 158 

36 llm:~,~~~ .41:~~~~{1:~~:~1ffze~m:~mlr:mllil!; 
37 DAILY INDIVIDUAL CAPITAL COST $0 $0 
38 DAILY INDIVIDUAL 0 & M COST $27,492 $53,665 
39 DAILY INDIVIDUAL COST $27,492 $53,665 
40 DAILY INDIVIDUAL CAPITAL BENEFIT $0 $0 
41 DAILY INDIVIDUAL 0 & M BENEFIT $16,495 $32,199 
42 DAILY INDIVIDUAL BENEFIT $16,495 $32,199 
43 NET DAILY INDIVIDUAL COST/BENEFIT $10 997 $21 466 
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COST -EFFECTIVENESS MODEL LACMTA 

44 COST· 
45 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $1.61 $1.61 
46 NET DAILY INDIVIDUAL COST PER VMT REDUCED $0.12 $0.12 
47 NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $5,410 $5409 
48 NET DAILY INDIVIDUAL COST PER TON OF ROG REDUCED $53,907 $53,881 
49 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $96,464 $96,520 
50 NET DAILY INDIVIDUAL COST PER TON OF PM REDUCED $5 498 465 $5366 504 

51 BENEFIT 
52 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED $0.97 $0.97 
53 NET DAILY INDIVIDUAL BENEFIT PER VMT REDUCED $0.07 $0.07 
54 NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $3246 $3,246 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROG REDUCED $32,344 $32,328 
56 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $..c:'7879 $57 912 
57 NET DAILY INDIVIDUAL BENEFIT PER TON OF PM REDUCED $3299 079 $3,219,902 

58 COST/BENEFIT 
59 NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED $0.65 $0.65 
60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED $0.05 $0.05 
61 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCED $2,164 $2,164 
62 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROG REDUCED $21563 $21,552 
63 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCED $38 586 $38,608 
64 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF PM REDUCED $2,199,386 $2,146 602 

65 llllllllii·I~;:J~;ml::mJ·~:~~:~I~~:E~EFIT 
66 DAILY PAIVA TE CAPITAL COST $0 $0 
67 DAILY PAIVA TE 0 & M COST $730,070 $730 070 
68 DAILY PAIVA TE COST $730,070 $730 070 
69 DAILY PAIVA TE CAPITAL BENEFIT $0 $0 
70 DAILY PAIVA TE 0 & M BENEFIT $14,160 $27,640 
71 DAILY PRIVATE BENEFIT $14160 $27640 
72 NET DAILY PAIVA TE COST/BENEFIT $715,910 $702,430 

73 COST 
74 NET DAILY PRIVATE COST PER TRIP REDUCED $42.63 $21.94 
75 NET DAILY PAIVA TE COST PER VMT REDUCED $3.13 $1.60 
76 NET DAILY PRIVATE COST PER TON OF CO REDUCED $143 658 $73,588 
n NET DAILY PRIVATE COST PER TON OF ROO REDUCED $1,431,510 $733,002 
78 NET DAILY PAIVA TE COST PER TON OF NOx REDUCED $2 561,649 $1,313,075 
79 NET DAILY PAIVA TE COST PER TON OF PM REDUCED $146 013 986 $73006993 

80 BENEFIT 
81 NET DAILY PRIVATE BENEFIT PER TRIP REDUCED $0.83 $0.83 
82 NET DAILY PAIVA TE BENEFIT PER VMT REDUCED $0.06 -$'5.06 

'· 63 NET DAILY PAIVA TE BENEFIT PER TON OF CO REDUCED $2,786 $2 786 
84 NET DAILY PRIVATE BENEFIT PER TON OF ROG REDUCED $27764 $27 751 
85 NET DAILY PRIVATE BENEFIT PER TON OF NOx REDUCED $49,683 $49,712 
86 NET DAILY PAIVA TE BENEFIT PER TON OF PM REDUCED $2 631,926 $2,763,969 

·87 COST /BENEFIT 
88 NET DAILY PRIVATE COST/BENEFIT PER TRIP REDUCED $42.00 $21.11 
89 NET DAILY PRIVATE COST/BENEFIT PER VMT REDUCED $3.07 $1 .54 
90 NET DAILY PRIVATE COST/BENEFIT PER TON OF CO REDUCED $140 872 $70802 
91 NET DAILY PRIVATE COST/BENEFIT PER TON OF ROG REDUCED $1,403,746 $705,251 
92 NET DAILY PAIVA TE COST/BENEFIT PER TON OF NOx REDUCED $2 511 966 $1 263 364 
93 NET DAILY PAIVA TE COST/BENEFIT PER TON OF PM REDUCED $143,182,060 $70,243,024 
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COST -EFFECTIVENESS MODEL LACMTA 

138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $6.52 $6.52 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $0.48 $0.48 

r ' 141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $21,878 $21 876 
142 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $218 007 $217 903 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $390 118 $390,344 
144 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $22 236 740 $21 703129 

145 SCENARI0#1 THE BUILD SCENARIO LONG TERM) 
146 TOTAL DAILY COST $125 196 $244,384 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $125 196 $244,384 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $7.35 $7.35 
151 NET DAILY COST PER VMT REDUCED $0.54 $0.54 
152 NET DAILY <iOST PER TON OF CO REDUCED $24,635 $24633 
153 NET DAILY COST PER TON OF ROG REDUCED $245 483 $245 365 
154 NET DAILY COST PER TON OF NOx REDUCED $439,286 $439,540 
155 NET DAILY COST PER TON OF PM REDUCED $25,039,280 $24,438,399 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0.00 $0.00 
158 NET DAILY BENEFIT PER VMT REDUCED $0.00 $0.00 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PER TON OF ROG REDUCED $0 $0 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0 $0 
162 NET DAILY BENEFIT PER TON OF PM REDUCED $0 $0 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $7.35 $7.35 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $0.54 $0.54 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $24635 $24 633 
167 NET DAILY COST/BENEFIT PEA TON OF AOO REDUCED $245,483 $245,365 
168 NET DAILY COST/BENEFIT PEA TON OF NOx REDUCED $439286 $439,540 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $25 039280 $24 438 399 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $794 806 $839,059 
172 TOTAL DAILY BENEFIT $146 618 $268 824 
173 TOTAL DAILY COST/BENEFIT $648 187 $570 235 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $46.63 $25.22 
176 NET DAILY COST PER VMT REDUCED $3.41 $1.84 
1n NET DAILY COST PER TON OF CO REDUCED $156 396 $84 574 
178 NET DAILY COST PER TON OF ROO REDUCED $1 558 443 $842L428 
179 NET DAILY COST PER TON OF NOx REDUCED $2,788 792 $1 509 098 
180 NET DAILY COST PER TON OF PM REDUCED $158,961 151 $83,905,862 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $8.60 $8.08 
183 NET DAILY BENEFIT PER VMT REDUCED $0.63 $0.59 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $28 851 $27,096 
185 NET DAILY BENEFIT PER TON OF ROO REDUCED $287,487 $269,904 

186 NET DAILY BENEFIT PEA TON OF NOx REDUCED $514,450 $483,496 

187 NET DAILY BENEFIT PER TON OF PM REDUCED $29,323,667 $26,882,395 
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COST-EFFECTIVENESS MODEL LACMTA 

188 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PER TRIP REDUCED $38.03 $17.14 
190 NET DAILY COST/BENEFIT PER VMT REDUCED $2.78 $1.25 
191 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $127,546 $57,478 
192 NE l LJAILY CO~ J/l::)t:Nt:t-_11 PER TON OF ROG RE:LJUCI::LJ $1,270,956 $572,525 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $2,274,342 $1,025,602 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $129,637 484 $57,023,467 
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TCM # 2 EMPLOYER BASED ALTERNATIVE WORK SCHEDULES 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

ASSUMPTIONS 
O&M cost of vehicle $0.48 

Construction cost of arterial ($/lane mile) $QOO,OOO 

Construction annualization factor (CAF) 0.00 

Bus annualization factor (BAF) 0.13 

car annualization factor 0.25 

Interest rate 8% 

Lane miles arterial/Vehicle trip 0.0018 

Lane miles freeway/vehicle trip 0.0015 

O&M cost of arterial ($/LANE MILE) $765 

O&M cost of freeway ($/LANE MILE) $2,000 

Monthly parking cost for SOV $100 

Percent of parking paid by employers GO% 

Percent of parking paid by employees 10% 

Air pollution cost per mile $0.015 

Cost per vehicle-miles of delay $0.11 

Construction cost of freeway ($/lane mile) not including right of way $2,500,000 

Construction cost of freeway ($/lane mile) including $12,000,000 

right of way and connectors to other freeways 
Construction cost of freeway ($/lane mile) including $16,000,000 

right of way and connectors to other freeways 
Average construction cost of freeway ($/lane mile) including $14,000,000 

right of way and connectors to other freeways 
Construction cost of HOV lane ($/lane mile) $2,500,000 

Operation cost per transit passenger $1.66 
Fare box revenue per transit passenger $0.62 
Average cost of long express trip on buses and rail $5 
Average cost per commute trip of 11.4 miles $5.47 
Average cost per rideshare trip · $2.19 
Average saving per ridashare trip $3.28 
Car annualization factor 0.25 
Construction annualization factor 0.09 
Capital cost of a passenger car 16,000 
Average annual administration cost per employee $10 

METHODOLOGY 

DAILY PUBLIC CAPITAL COST (DPCC)- DPSUC WHERE; 
DPSC = DAILY PUBLIC STAAT -UP COST 

DAILY PUBLIC 0 & M COST (DPOMC) = 0 
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COST-EFFECTIVENESS MODEL 
DAILY PUBLIC COST = 

(DPCC+ DPOMC) WHERE; 

DPCC;;;; DAILY PUBLIC CAPITAL COST 
DPOMC ;;;;; DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 0 

NET DAILY PUBLIC COST/REVENUE 
(DPCOMC)- (DPR) WHERE; 

DPCOMC = DAILY PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 
DPR = DAILY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING = 

(DPCB) + (DPOMB) WHERE; 

DPCB = (DPTR) * (LMF!T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DPTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DPTR = DAILY TRIPS REDUCED 
LMF/T = LANE MILES OF FREEWAY PEA TRIP 
CCLMF = CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF = CONSTRUCTION ANNUALIZA TION FACTOR 
POTOF;;;;; PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA ;;;;; CONSTRUCTION COST OF A TERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR) * (LMFA/T) * (OMCLMF)/260 * (POTOF) + 
+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PEA LANE MILE OF ARTERIAL 
POTOF = PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

LACMTA 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 
(NDPC/R) - (DPB) 

ll :m:®·:t~ftt>..:~~~!:.:~;.~~~~:;:~i~:t~~:i:l::i:,:~~:~~~1~~:1lll::l!!::::j:.il:r:;~!:;;;,i~I 
DAILY INDIVIDUAL CAPITAL COST (DICC) = 0 

DAILY INDIVIDUAL OPERATION AND MAINTENANCE COST (DIOMC) = 0 
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COST -EFFECTIVENESS MODEL 
DAILY INDIVIDUAL BENEFIT (DIB) = 

(DICB) + (DIOMB) WHERE; 

DICB = DAILY INDIVIDUAL CAPITAL BENEFIT (CAR COSl) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DICB = 0 
DIOMB = (DOMCPM) * (DVMTR) * (.21) + 

+ (.1 0 * DIPC*DVTR/2) WHERE; 
DIOMCPM = DAILY INDIVIDUAL OPERATION AND MAINTENANCE COST PER MILE 
DVNTR = DAILY VEHICLE MILES TRAVELED REDUCED 
.21 IS THE PERCENT OF 0 & M COST ATTRIBUTED TO SAVINGS 
DIPB = DAILY INDIVIDUAL PARKING COST SAVING 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/8) = 
(DIC) - (DIB) WHERE; 
DIC = DAILY INDIVIDUAl COST 
DIB = DAILY INDIVIDUAL BENEFITS 

lltlillim:mi~II1!11Si~~ifQEFIT 
DAILY PAIVA TE CAPITAL COST (DPRCC) = 0 
DAILY PRIVATE 0 & M COST (DPROMC) ~ 
(NEP)*(CPE) WHERE; 
NEP = NUMBER OF EMPLOYEES PARTICIPATING 
CPE = COST PER EMPLOYEE 

DALY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 
(DVTR)/2 * (MPC)*12/260 * .90 WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
MPC = MONTHLY PARKING COST 
.90 =PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC!B) = 
(DPRC) - (DPRB) 
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DAPC = DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * {APC/M) WHERE; 

DVMTR = DAILY VMT REDUCED 
APC/M = AIR POLLUllON COST PER MILE 

DVMDCB = DAILY VEHICLE MILES OF DELAY COST/BENEFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED) - (VMT/EXISTING SPEED) * (AVERAGE SPEED) 
DVMDS =DAILY VEHICLE MILES OF DELAY SAVED 
CNMD = DAILY COST PER VEHICLE MILES OF DELAY SAVED 

DSCB = DAILY SOCIETAL COST/BENEFIT 

DSCB = (DAPC) + (DVMDCB) 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC} = 

(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC = DAILY PAIVA TE COST 
DSC =DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (018) + (DPRB) + DSB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPRB = DAILY PAIVA TE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DIALY COS/BENEFIT (TDC/8) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIS) + (DPRB) + (DSB)] 

17-Dec-93 

LACMTA 

2~ 



COST -EFFECTIVENESS MODEL 
TOTAL COST (PUBUC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO# 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 
(DP8) + (DI8) + (DPR8) + (DS8) WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPAB =DAILY PRIVATE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COS/BENEFIT {TDC/8) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DP8) + (DI8) + (DPR8)+ (DS8)] 
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COST -EFFECTIVENESS MODEL LACMTA 

LIKELY OUTCOMES 
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COST -EFFECTIVENESS MODEL LACMTA 

95 SCENARIO #1 THE BUILD SCENARIO 1SHORT TERM) 
96 DAILY SOCIETAL AIR POLLUTION COST $3,497 $6,827 
97 DAILY SOCIETAL CONGESTION COST $0 $0 

98 DAILY SOCIETAL COST $3,497 $6,827 
99 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 

100 DAILY SOCIETAL CONGESTION BENEFIT $7,006 $13,676 
101 DAILY SOCIETAL BENEFIT $7,006 $13,676 
102 NET DAILY SOCIETAL COST/BENEFIT ($3,509 ($6,849) 

1o3 SCENARIO #1 THE BUILD SCENARIO LONG TERM) 
104 DAILY SOCIETAL AIR POLLUTION COST $3,497 $6,827 
105 DAILY SOCIETAL CONGESTION COST $7,006 $13,676 
106 DAILY SOCIETAL COST $10,504 $20,503 
107 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 
108 DAILY SOCIETAL CONGESTION BENEFIT $0 $0 
109 DAILY SOCIETAL BENEFIT $0 $0 

110 NET DAILY SOCIETAL COST/BENEFIT $10 504 $20 503 

111 SCENARIO #2 THE NO BUILD SCENARIO 
112 DAILY SOCIETAL AIR POLLUTION COST $3,497 $6,827 
113 DAILY SOCIETAL CONGESTION COST $7006 $13 676 
114 DAILY SOCIETAL COST $10 504 $20,503 
115 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 
116 DAILY SOCIETAL CONGESTION BENEFIT $0 $0 

117 DAILY SOCIETAL BENEFIT $0 
118 NET DAILY SOCIETAL COST/BENEFIT $10,504 $20,503 

120 SCENARIO #1 THE BUILD SCENARIO SHORT TERM) 
121 TOTAL DAILY COST $118,190 $230,708 
122 TOTAL DAILY BENEFIT $7,006 $13,676 
123 TOTAL DAILY COST/BENEFIT $111 184 $217 031 

124 COST 
125 NET DAILY COST PER TRIP REDUCED $6.93 $6.93 
126 NET DAILY COST PER VMT REDUCED $0.51 $0.51 
127 NET DAILY COST PER TON OF CO REDUCED $23,257 $23,254 
128 NET DAILY COST PER TON OF ROG REDUCED $231,745 $~31 ,634 
129 NET DAILY COST PER TON OF NOx REDUCED $414 702 $414 942 
130 NET DAILY COST PER TON OF PM REDUCED $23,638,010 $23,070,764 

131 BENEFIT 
132 NET DAILY BENEFIT PER TRIP REDUCED $0.41 $0.41 
133 NET DAILY BENEFIT PER VMT REDUCED $0.03 $0.03 
134 NET DAILY BENEFIT PER TON OF CO REDUCED $1,379 $1,379 
135 NET DAILY BENEFIT PER TON OF ROG REDUCED $13,738 $13,731 
136 NET DAILY BENEFIT PER TON OF NOx REDUCED $24,584 $24,598 
137 NET DAILY BENEFIT PER TON OF PM REDUCED $1,401,270 $1,367,635 
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COST -EFFECTIVENESS MODEL LACMTA 

138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $6.52 $6.52 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $0.48 $0.48 
141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $21 878 $21 876 
142 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $218,007 $217,903 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $390,118 $390 344 
144 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $22 236 740 $21 703129 

145 SCENARI0#1 THE BUILD SCENARIO LONG TERM) 
146 TOTAL DAILY COST $125,196 $244,384 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $125,196 $244 ,384 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $7.35 $7.35 
151 NET DAILY COST PER VMT REDUCED $0.54 $0.54 
152 NET DAILY COST PER TON OF CO REDUCED $24635 $24,633 
153 NET DAILY COST PER TON OF ROG REDUCED $245 483 $245 365 
154 NET DAILY COST PER TON OF NOx REDUCED $439,286 $439 540 
155 NET DAILY COST PER TON OF PM REDUCED $25,039,280 $24,438,399 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0.00 $0.00 
158 NET DAILY BENEFIT PER VMT REDUCED $0.00 $0.00 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PER TON OF ROG REDUCED $0 $0 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0 $0 

162 NET DAILY BENEFIT PER TON OF PM REDUCED $0 $0 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $7.35 $7.35 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $0.54 $0.54 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $24635 $24 633 
167 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $245,483 $245,365 
168 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $439,286 $439,540 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $25039280 $24 438 399 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $794,806 $839 059 
172 TOTAL DAILY BENEFIT $146 618 $268 824 
173 TOTAL DAILY COST/BENEFIT $648,187 $570 235 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $46.63 $25.22 
176 NET DAILY COST PER VMT REDUCED $3.41 $1.84 
1n NET DAILY COST PER TON OF CO REDUCED $156,396 $84,574 
178 NET DAILY COST PER TON OF ROG REDUCED $1 558 443 $842 428 
179 NET DAILY COST PER TON OF NOx REDUCED $2,788 792 $1,509,098 
180 NET DAILY COST PER TON OF PM REDUCED $158,961,151 $83,905,862 

181 BENEFIT 
162 NET DAILY BENEFIT PER TRIP REDUCED $8.60 $8.08 
163 NET DAILY BENEFIT PER VMT REDUCED $0.63 $0.59 
164 NET DAILY BENEFIT PER TON OF CO REDUCED $28 851 $27,096 
165 NET DAILY BENEFIT PER TON OF ROG REDUCED $287 487 $269,904 

186 NET DAILY BENEFIT PER TON OF NOx REDUCED $514,450 $463,496 

187 NET DAILY BENEFIT PER TON OF PM REDUCED $29,323,667 $26 882,395 
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COST -EFFECTIVENESS MODEL LACMTA 

188 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PER TRIP REDUCED $38.03 $17.14 
190 NET DAILY COST/BENEFIT PER VMT REDUCED $2.78 $1.25 
191 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $127,546 $57,478 
192 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $1,270,956 $572,525 
193 NET DAILY COS T/t3ENEFIT PI::.R TON OF NOx REDUCED $2 274,342 $1,025,602 
194 NET DAILY COST/BENEFIT PER TON OF PM RF "11 JCED $129,637,484 $57,023,467 
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COST -EFFECTIVENESS MODEL LACMTA 

TCM # 3 EMPLOYER BASED TELECOMMUTING PROGRAM 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1.:1 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

__J5 
26 
27 
28 
29 
30 
31 

ASSUMPTIONS 

O&M cost of vehicle $0.48 
Construction cost of arterial ($/lane mile) $900,000 
Construction annualization factor (CAF} 0.09 
car annualization factor 0.25 
Interest rate 8% 
Lane miles arterial/vehicle trip 0.0018 
Lane miles freeway/Vehicle trip 0.0015 
O&M cost of arterial ($/lANE MILE) $765 
O&M cost of freeway ($/LANE MILE) $2,000 
Monthly parking cost per month for sov users $100 
Percent of parking paid by private employers 90% 
Percent of parking paid by employees 10% 
Air _pollution cost per mile $0.015 
Cost per vehicle-miles of delay $0.11 
Construction cost of freeway ($/lane mile) not including right of way $2,500,000 
Construction cost of freeway ($/lane mile) including $12,000,000 

right of way and connectors to other freeways 
Construction cost of freeway ($/lane mile) including $16,000,000 

right of way and connectors to other freewa)'! 

Average construction cost of freeway ($/lane mile) including· $14,000,000 
right of way and conn~tors to other freewa_ys 

Construction cost of HOV lane ($/lane mile) $2,500,000 
Average cost per commute trip of 11 .4 miles . $5.47 
Average cost per commute trip of 20 miles $9.60 
Average cost per rideshare trip $2.19 
Average saving per ridashare trip $3.28 
Car annualization factor 0.25 
Construction annualization factor 0.09 
Capital cost of a passenger car $16,000 
Average annual administration cost per employee $10 
Cost per telecommunication system (computer, fax, etc •. ) $2,000 

METHODOLOGY 

DAILY PUBLIC CAPITAL COST (DPCC) = DPSUC WHERE; 
DPSUC = DAILY PUBLIC START-UP COST 

DAILY PUBLIC 0 & M COST (DPOMC) = 0 

17-Dec-93 

AM 

CAL TRANS 

CALCULATED 

CALClJ.ATED 

MARKET RATE 

COMSIS 

COMSIS 

CAL TRANS 

CAL TRANS 

MTA 

SCAQMD 

SCAQMD 

RUTHERFORD AND WEUANDER. 11184 

RUTHERFORD AND WEUANDER. 11184 

SANDAG 

CAL TRANS (MIN) 

(IN METROPOLmAN AREA) 

CAL TRANS (MAX) 

(IN METROPOlmAN AREA) 

CAL TRANS (AVERAGE) 

(IN METROPOLmAN AREA) 

MTC 

CALCULATED 

CALCULATED 

CALCULATED 

CALCULATED 

CALCULATED 

CALClJ.ATED 

AM 

MTA 

SERRA 



COST -EFFECTIVENESS MODEL 
DAILY PUBLIC COST = 

{DPCC+ DPOMC) WHERE; 

DPCC= DAILY PUBLIC CAPITAL COST 

DPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 0 

{DPCOMC)- (DPR) WHERE; 

DPCOMC = DAILY PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 
DPA = DAILY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS {DPB) BY AVOIDING HIGHWAY BUILDING= 

(DPCB) + (DPOMB} WHERE; 

DPCB = {DPTR) * (LMF/T} * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DPTR} * (LMA/T} * (CCLMA} * {CAF}/260*(POTOA) WHERE; 

DPTA = DAILY TRIPS REDUCED . 
LMF/T =LANE MILES OF FREEWAY PEA TRIP 
CCLMF =CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF = CONSTRUCTION ANNUALIZATION FACTOR 
POTOF = PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCTION COST OF A TERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR) * (LMFA/T) * (OMCLMF}/260 * (POTOF) + 
. + (DTR) * (LMA/T) * (OMCLMA}/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PEA LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PEA LANE MILE OF ARTERIAL 
POTOF = PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

LACMTA 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 
(NDPC/R} - (DPB) / 
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DAILY INDIVIDUAL CAPITAL COST (DICC) = 0 

DAILY INDIVIDUAL OPERATION AND MAINTENANCE COST (DIOMC) = 0 

DAILY INDIVIDUAL BENEFIT (DIB) = 

(DICB) + (DIOMB) WHERE; 

DICB = DAILY INDIVIDUAL CAPITAL BENEFIT (CAR COSl) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DICB = 0 

DIOMB = (DOMCPM) * (DVMTR) * (.21) + 
+ (.1 0 * DIPC*DVTR/2) WHERE; 

DIOMCPM = DAILY INDIVIDUAL OPERA llON AND MAINTENANCE COST PER MILE 
DVNTR = DAILY VEHICLE MILES TRAVELED REDUCED 
.211S THE PERCENT OF 0 & M COST ATTRIBUTED TO SAVINGS 
DIPS = DAILY INDIVIDUAL PARKING COST SAVING 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 

(DIC) - (DIB) WHERE; 
DIC = DAILY INDIVIDUAL COST 
DIB = DAILY INDIVIDUAL BENEFITS 

DAILY PRIVATE CAPITAL COST (DPRCC) = 
DVTR/2 * CPTE WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
CPTE = COST PER TELECOMMUTING EQUIPMENTS 

DAILY PRIVATE 0 & M COST (DPROMC) = 
(NEP)*(CPE) WHERE; 
NEP = NUMBER OF EMPLOYEES PARllCIPA llNG 
CPE = COST PER EMPLOYEE 
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COST -EFFECTIVENESS MODEL 
DAILY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 

(DVTR)/2 * (MPC)*12/260 * .90 WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
MPC =MONTHLY PARKING COST 
.90 = PERCENT OF PARKING PROVIDED BY PAIVA TE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 
(DPRC) - (DPRB) 

DAPC =DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

OVMTR "" DAILY VMT REDUCED 
APC/M = AIR POLLUTION COST PER MILE 

DVMDCB = DAILY VEHICLE MILES OF DELAY COST/BENEFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED)- (VMT/EXISTING SPEED)* (AVERAGE SPEED) 
DVMDS:: DAILY VEHICLE MILES OF DELAY SAVED 
CNMD"" DAILY COST PER VEHICLE MILES OF DELAY SAVED 

DSCB = DAILY SOCIETAL COST/BENEFIT 

DSCB = (DAPC) + (DVMDCB) 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIG "" DAILY INDIVIDUAL COST 
DPRC "" DAILY PAIVA TE COST 
DSC = DAILY SOCIETAL COST 
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COST -EFFECTIVENESS MODEL 
TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) + DSB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPAB = DAILYPAIVATE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DELAY COST/BENEFIT (TDC/B) = 

[{DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIB) + (DPRB) + (DSB)] 

TOTAL COST (PUBUC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC} = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPAC = DAILY PAIVA TE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) + (DSB) WHERE; 
·ope = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPAB = DAILY PAIVA TE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DIALY COS/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [{DPB) + (DIB) + (DPRB)+ (DSB)] 
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COST -EFFECTIVENESS MODEL LACMTA 

LIKELY OUTCOMES 
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44COST 

17-Dec -93 35 



COST -EFFECTIVENESS MODEL L.ACMTA 

95 SCENARIO #1 THE BUILD SCENARIO 1SHORTTERM) 
96 DAILY SOCIETAL AIR POLLUTION COST $228 
97 DAILY SOCIETAL CONGESTION COST $0 $0 
98 DAILY SOCIETAL COST $228 $456 
99 DAILYT SOCIETAL AIR POLLUTION BENEFIT $0 $0 

100 DAILY SOCIETAL CONGESTION BENEFIT $457 $913 
101 DAILY SOCIETAL BENEFIT $457 $913 
102 NET DAILY SOCIETAL COST/BENEFIT ($229 ($457 

1o3 SCENARIO #1 THE BUILD SCENARIO 1 LONG TERM) 
104 DAILY SOCIETAL AIR POLLUTION COST $228 $456 
105 DAILY SOCIETAL CONGESTION COST $457 $913 
106 DAILY SOCIETAL COST $685 $1,369 
107 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 
108 DAILY SOCIETAL CONGESTION BENEFIT $0 $0 
109 DAILY SOCIETAL BENEFIT $0 $0 
110 NET DAILY SOCIETAL COST/BENEFIT $685 $1 369 

111 SCENARIO #2 THE NO BUILD SCENARIO 
112 DAILY SOCIETAL AIR POLLUTION COST $0 $0 
113 DAILY SOCIETAL CONGESTION COST $0 $0 
114 DAILY SOCIETAL COST $0 $0 
115 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $228 
116 DAILY SOCIETAL CONGESTION BENEFIT $457 $913 
117 DAILY SOCIETAL BENEFIT $685 $1 369 
118 NET DAILY SOCIETAL COST/BENEFIT ($685 ($1 369 

120 SCENARIO #1 THE BUILD SCENARIO {SHORT TERM) 
121 TOTAL DAILY COST $5,865 $11,732 
122 TOTAL DAILY BENEFIT $457 $913 
123 TOTAL DAILY COST/BENEFIT $5408 $10 818 

124 COST 
125 NET DAILY COST PER TRIP REDUCED $3.30 $3.30 
126 NET DAILY COST PER VMT REDUCED $0.39 $0.39 
127 NET DAILY COST PER TON OF CO REDUCED $13,298 $13,286 
128 NET DAILY COST PER TON OF ROG REDUCED $150,374 $146,645 
129 NET DAILY COST PER TON OF NOx REDUCED $266 572 $272 827 
130 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

131 BENEFIT 
132 NET DAILY BENEFIT PER TRIP REDUCED $0.26 $0.26 
133 NET DAILY BENEFIT PER VMT REDUCED $0.03 $0.03 
134 NET DAILY BENEFIT PEA TON OF CO REDUCED $1,036 $1,035 
135 NET DAILY BENEFIT PER TON OF AOG REDUCED $11,711 $11,419 
136 NET DAILY BENEFIT PEA TON OF NOx REDUCED $20,761 $21.244 
137 NET DAILY BENEFIT PEA TON OF PM REDUCED ERR ERR 
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COST -EFFECTIVENESS MODEL LACMTA 

138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $3.04 $3.04 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $0.36 $0.36 
141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $12 263 $12,252 
142 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $138,662 $135.226 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $245,811 $251,584 
144 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

145 SCENARI0#1 THE BUILD SCENARIO LONG TERM) 
146 TOTAL DAILY COST $6,321 $12,645 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $6,321 $12 645 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $3.56 $3.56 
151 NET DAILY COST PER VMT REDUCED $0.42 $0.42 
152 NET DAILY COST PER TON OF CO REDUCED $14,334 $14,321 
153 NET DAILY COST PER TON OF ROG REDUCED $162 085 $158 063 
154 NET DAILY COST PER TON OF NOx REDUCED $287 333 $294,071 
155 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0.00 $0.00 
158 NET DAILY BENEFIT PER VMT REDUCED $0.00 $0.00 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PER TON OF ROO REDUCED $0 $0 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0 $0 
162 NET DAILY BENEFIT PER TON OF PM REDUCED ERR ERR 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $3.56 $3.56 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $0.42 $0.42 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $14 334 $14 321 
167 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $162,085 $158,063 
168 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $287 333 $294,071 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $3,743 $5,487 
172 TOTAL DAILY BENEFIT $6321 $12 645 
173 TOTAL DAILY COST/BENEFIT ($2 578\ ($7158 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $2.11 $1.54 
176 NET DAILY COST PER VMT REDUCED $0.25 $0.18 
1n NET DAILY COST PER TON OF CO REDUCED $8,487 $6214 
178 NET DAILY COST PER TON OF ROO REDUCED $95970 $68 583 
179 NET DAILY COST PER TON OF NOx REDUCED $170 128 $127 596 
180 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $3.56 $3.56 
183 NET DAILY BENEFIT PER VMT REDUCED $0.42 $0.42 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $14,334 $14 321 
185 NET DAILY BENEFIT PER TON OF ROG REDUCED $162 085 $158,063 
186 NET DAILY BENEFIT PER TON OF NOx REDUCED $287,333 $294,071 
187 NET DAILY BENEFIT PER TON OF PM REDUCED ERR ERR 
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COST -EFFECTIVENESS MODEL LACMTA 

168 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PER TRIP REDUCED ($1.45) ($2.01 ) 
190 NET DAILY COST/BENEFIT PER VMT REDUCED ($0.17) {$0.24 
191 NET DAlLY COST/BENEFIT PER TON OF CO REDUCED ($5 847 ($8,107] 
192 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED ($66 115) ($89,480 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED ($117,204) ($166,475) 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 
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COST -EFFECTIVENESS MODEL LACI.tTA 

TCM # . 4 EMPLOYER BASED STAGGERED AND FLEXIBLE WORK HC 

ASSUMPTIONS 

1 Air pollution cost per mile 
2 Cost per vehicle-miles of delay 
3 Average annual administration cost per employee 
4 Number of employees shifted (standard) 
5 Number of employees shifted (high) 

METHODOLOGY 

DAILY PUBLIC CAPITAL COST (DPCC) = 0 

DAILY PUBLIC 0 & M.COST (DPOMC) = DPAC WHERE; 
DPA =DAILY PUBLIC ADMINISTRATIVE COST 

DAILY PUBLIC COST = 
· (DPCC+ DPOMC) WHERE; 

DPCC= DAILY PUBLIC CAPITAL COST 
DPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 0 

(DPCOMC)-(DPR) WHERE; 

$0.015 
$0.11 

$10 
138360 
230,600 

DPCOMC = DAILY PUBLIC CAPITAL AND OPERA llON AND MAINTENANCE COST 
DPR = DAILY PUBLIC REVENUE 

RUTHERFORD AND WELLANDER, 1088 

RUTHERFORD AND WELLANDER, 1088 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING= 0 
/ 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 
(NDPC/R) - (DPB) 
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COST -EFFECTIVENESS MODEL 

DAILY INDIVIDUAL CAPITAL COST (DICC) = 0 

DAILY INDIVIDUAL OPERATION AND MAINTENANCE COST (DIOMC) = 0 
DAILY INDIVIDUAL BENEFIT (DIB) = 0 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 

(DIC) - (DIB) WHERE; 
DIC = DAILY INDIVIDUAL COST 
DIB = DAILY INDIVIDUAL BENEFITS 

DAILY PRIVATE CAPITAL COST (DPRCC) = 0 

DAILY PRIVATE 0 & M COST {DPROMC) = 
{NEP)*(CPE) WHERE; 
NEP =NUMBER OF EMPLOYEES PARTICIPATING 
CPE = COST PER EMPLOYEE 

DAILY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 0 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 

(DPRC) - {DPRB) 

DAPC = DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTR = DAILY VMT REDUCED 
APC/M = AIR POLLUTION COST PER MILE 
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COST -EFFECTIVENESS MODEL 
DVMDCB = DAILY VEHICLE MILES OF DELAY COST/BENEFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED) - (VMT/EXISTING SPEED) * (AVERAGE SPEED) 
DVMDS = DAILYVEHICLEMILESOFDELAYSAVED 
CNMD =DAILY COST PER VEHICLE MILES OF DELAY SAVED 

DSCB =DAILY SOCIETAL COST/BENEFIT 

DSCB = (DAPC) + (DVMDCB) 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC = DAILY PAIVA TE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) + DSB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPRB =DAILY PRIVATE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COS/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIB) + (DPRB) + (DSB)] 

LACMTA 

TOTAL COST (PUBUC, PRIVATE, INDIVIDUAL, AND SOCIETAL) / 

SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DSC = DAILY SOCIETAL COST 
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COST -EFFECTIVENESS MODEL 
TOTAL DAILY BENEFITS (TDB) = 

(DPB) + (DIB) + (DPRB) + (DSB) WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPRB = DAILY PRIVATE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIB) + (DPRB)+ (DSB)] 
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LIKELY OUTCOMES 
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44 COST 
45 DAILY PUBLIC COST PER TRIP SHIFlED TO OFF-PEAK $0.00 $0.00 
46 DAILY PUBLIC COST PER VMT SHIFlED TO OFF-PEAK $0.00 $0.00 
47 DAILY PUBLIC COST PER TON OF CO REDUCED $0.00 $0.00 
46 DAILY PUBLIC COST PER TON OF ROG REDUCED $0.00 $0.00 
49 DAILY PUBLIC COST PER TON OF NOx REDUCED ERR ERR 
50 DAILY PUBLIC COST PER TON OF PM REDUCED ERR ERR 

51 BENEFIT 
52 DAILY PUBLIC BENEFIT PER TRIP SHIFlED $0.00 $0.00 
53 DAILY PUBLIC BENEFIT PER VMT SHIFlED $0.00 $0.00 
54 DAILY PUBLIC BENEFIT PER TON OF CO REDUCED $0.00 $0.00 
55 DAILY PUBLIC BENEFIT PER TON OF ROG REDUCED $0.00 $0.00 
56 DAILY PUBLIC BENEFIT PER TON OF NOx REDUCED ERR ERR 
57 DAILY PUBLIC BENEFIT PER TON OF PM REDUCED ERR ERR 

56 COST/BENEFIT 
59 NET DAILY INDIVIDUAL COST/BENEFIT PEA TRIP SHIFlED $0.00 $0.00 
60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT SHIFlED $0.00 $0.00 
61 NET DAILY INDIVIDUAL COST/BENEFIT PEA TON OF CO REDUCED 0 0 
62 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROG REDUCED 0 0 
63 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCED EAR ERR 
64 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

65 IJii:B•l~llfi:qi~!~~,P~IIJ31.·!IISD1Ve,·a:~EFIT 
66 DAILY PAIVA lE CAPITAL COST $0 $0 
Ol DAILY PAIVA TE 0 & M COST $5322 $8,869 
66 DAILY PAIVA TE COST $5,322 $8,869 
69 DAILY PRIVAlE CAPITAL BENEFIT $0 $0 
70 DAILY PRIVATE 0 & M BENEFIT $0 $0 
71 DAILY PRIV AlE BENEFIT $0 $0 
72 NET DAILY PAIVA lE COST/BENEFIT $5,322 $6,869 

73 COST 
74 NET DAILY PAIVA lE COST PER TRIP SHIFlED $0.07 $0.07 
75 NET DAILY PAIVA lE COST PER VMT SHIFlED $0.01 $0.01 
76 NET DAILY PAIVA lE COST PER TON OF CO REDUCED $2 660.66 $2 680.34 
n NET DAILY PAIVA TE COST PER TON OF AOG REDUCED $21,720.57 $21 ,736.31 
76 NET DAILY PRIV AlE COST PER TON OF NOx REDUCED ERR ERR 
79 NET DAILY PAIVA lE COST PER TON OF PM REDUCED ERR ERR 

eo BENEFIT 
61 NET DAILY PAIVA lE BENEFIT PER TRIP SHIFTED $0.00 $0.00 
62 NET DAILY PAIVA TE BENEFIT PER VMT SHIFlED $0.00 .$0.00 
63 NET DAILY PAIVA lE BENEFIT PER TON OF CO REDUCED $0.00 $0.00 
64 NET DAILY PRIVAlE BENEFIT PER TON OF ROG REDUCED $0.00 $0.00 
65 NET DAILY PAIVA TE BENEFIT PER TON OF NOx REDUCED ERR ERR 
66 NET DAILY PAIVA lE BENEFIT PER TON OF PM REDUCED ERR ERR 

67 COST/BENEFIT 
88 NET DAILY PRIVATE COST/BENEFIT PER TRIP SHIFlED $0.07 $0.07 
69 NET DAILY PRIVATE COST/BENEFIT PER VMT SHIFTED $0.01 $0.01 
90 NET DAILY PRIVATE COST/BENEFIT PER TON OF CO REDUCED $2,660.66 $2,680.34 
91 NET DAILY PAIVA TE COST/BENEFIT PER TON OF ROG REDUCED $21,720.57 $21,738.31 
92 NET DAILY PAIVA lE COST/BENEFIT PER TON OF NOx REDUCED ERR ERR 
93 NET DAILY PRIVATE COST/BENEFIT PER TON OF PM REDUCED EAR ERR 
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138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP SHIFTED $8.62 $8.62 
140 NET DAILY COST/BENEFIT PER VMT SHIFTED $0.76 $0.76 
141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $325,264 $325,200 
142 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $2,635,302 $2,637 470 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED ERR ERR 
144 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

145 SCENARI0#1 THE BUILD SCENARIO {LONG TERM) 
146 TOTAL DAILY COST $727 727 $1,212,864 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $727,727 $1,212,864 

149 COST 
150 NET DAILY COST PER TRIP SHIFTED $9.72 $9.72 
151 NET DAILY COST PER VMT SHIFTED $0.85 $0.85 
152 NET DAILY COST PER TON OF CO REDUCED $366,613 $366,541 
153 NET DAILY COST PER TON OF ROG REDUCED $2 970 313 $2 972 755 
154 NET DAILY COST PER TON OF NOx REDUCED ERR ERR 
155 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP SHIFTED $0.00 $0.00 
158 NET DAILY BENEFIT PER VMT SHIFTED $0.00 $0.00 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PER TON OF ROG REDUCED $0 $0 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED ERR ERR 
162 NET DAILY BENEFIT PER TON OF PM REDUCED ERR ERR 

163 COST /BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP SHIFTED $9.72 $9.72 
165 NET DAILY COST/BENEFIT PER VMT SHIFTED $0.85 $0.85 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $366 613 $366 541 
167 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $2,970 313 $2,972,755 
168 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED ERR ERR 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $9,756 $13,304 
172 TOTAL DAILY BENEFIT $53 843 $89 738 
173 TOTAL DAILY COST/BENEFIT ($44,087) ($76,434 

174 COST 
175 NET DAILY COST PER TRIP SHIFTED $0.13 $0.11 
176 NET DAILY COST PER VMT SHIFTED $0.01 $0.01 
1n NET DAILY COST PER TON OF CO REDUCED $4,915 $4,021 
178 NET DAILY COST PER TON OF ROG REDUCED $39 821 $32 607 
179 NET DAILY COST PER TON OF NOx REDUCED ERR ERR 
180 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP SHIFTED $0.72 $0.72 
183 NET DAILY BENEFIT PER VMT SHIFTED $0.06 $0.06 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $27,125 $27,119 
185 NET DAILY BENEFIT. PER TON OF ROG REDUCED $219,766 $219,946 
186 NET DAILY BENEFIT PER TON OF NOx REDUCED ERR ERR 
187 NET DAILY BENEFIT PER TON OF PM REDUCED ERR ERR 
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188 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PER TRIP REDUCED j_$0~ ($0.61' 
190 NET DAILY COST/BENEFIT PER VMT REDUCED ($0.05} ($0.05) 

191 NET DAILY COST/BENEFIT PER TON OF CO REDUCED ($22 210) ($23,099 
192 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED j_$179,945) ($187,338 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED ERR ERR 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

/ 
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TCM # 5 TRANSPORTATION MANAGEMENT ASSOCIATIONS 

ASSUMPTIONS 
1 Transit ridership on a weekday 1,169 786 MTA 

2 Transit ridership on saturdays 837,722 MTA 

3 Transit ridership on sundays 580335 MTA 

4 Passenger mile/bus mile 18.2 MTA 

5 Subsidy per passenger mile $0.27 MTA 

6 Cost per bus hour $109.70 MTA 

7 Revenue per passenger mile $0.16 MTA 

8 Total bus hours 17.726 MTA 

9 Operation cost 1944524 MTA 

10 Fare box revenue 729 973 MTA 

11 Total seat miles 10,800,996 MTA 

12 Total passenger miles 4 569 352 MTA 

13 Operation cost per revenue mile $7.73 MTA 

14 Revenue per revenue mile $2.90 MTA 

15 Amortization period for construction projects 30 MTA 

16 Amortization period for equipment purchase 12 MTA 

17 Amortization period for vehicles (BUSES) 12 MTA 

18 O&M cost of vehicle $0.48 AAA 

19 Construction cost of arterial ($/lane mile) $900,000 CAL TRANS 

20 Construction annualization factor {CAFl 0.09 
21 Bus annualization factor (BAF) 0.13 
22 car annualization factor 0.25 
23 Percent of VMT on freeways 50% LARTS MODEL 

24 Interest rate 8% MARKET RATE 

25 Lane miles arterial/vehicle trip 0.0018 COM SIS 

26 Lane miles freeway/vehicle trip 0.0015 COM SIS 

27 O&M cost of arterial ($/LANE MILE) $765 CAL TRANS 

28 O&M cost of freeway ($/LANE MILE) $2000 CAL TRANS 

29 Monthly parking cost for SOV $100 MTA 

30 Monthly parking cost for ridesharers $40 
31 Monthly parking saving per rideshare employee $60 
32 Percent of parking paid bv Private sector 90% SCAQMD 

33 percent of parking paid by employyes 10% SCAQMD 

34 Air pollution cost per mile $0.015 RUTHERFORD AND WELLANDER. 1~8& 

35 Cost per vehicle-miles of delav $0.11 RUTHERFORD AND WELLANDER. 1~8& 

36 Construction cost of freeway ($/lane mile) not including right of way $2,500 000 SANDAG _,/ 

37 Construction cost of freeway ($/lane mile) including $12,000,000 CAL TRANS (MIN) 

38 right of wav and connectors to other freeways I (IN METROPOLIT1AN AREA) 

39 Construction cost of freeway {$/lane mile) including $16,000,000 CAl TRANS (MAX) 

40 right of way and connectors to other freeways I (IN METROPOUnAN AREA) 

41 Average construction cost of freeway ($/lane mile) including $14,000,000 CAL TRANS (AVERAGE) 

42 right of wav and connectors to other freeways (IN METROPOLrnAN AREAl 

43 Construction cost of HOV lane ($/lane mile) $2,500,000 MTC 

44 Average cost of a passenger vehicle $16,000 AAA 

45 Operation cost per transit passenger $1 .66 MTA 

46 Fare box revenue per transit passenger $0.62 MTA 

47· Average cost of long express trip on buses and rail $5 MTA 

48 Average capital cost oer parking space includinQiand $10000 MTA 

49 Average van pool occupancy 7.00 REG. XV 
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COST -EFFECTIVENESS MODEL 
Average length of a van pool trip (miles) 20 
Averaae cost per commute trip of 11.4 miles $5.47 
Average cost per rideshare trip $2.19 
Averaae savina per ridashare trio $3.28 
Average cost of avanpool trip per er per month $150 
Car annualization factor 0.25 
Construction annualization factor 0.09 
Annual fees for TMA/TMO per employee $18 
Annual public start-up capital cost per employee $3.60 
Annual start-up operation and maintenance cost per employee $37.60 
Number of employees to be served 300,000 

METHODOLOGY 

DAILY PUBLIC CAPITAL COST (DPCC) = 
(DPSCPE) * (NEA) WHERE; 
DPSCPE = DAILY PUBLIC START -UP COST PER EMPLOYEE 
NEA = NUMBER OF EMPLOYEES AFFECTED 

DAILY PUBLIC OPERATION AND MAINTENANCE C 
(DPAC) + (DVTR*.30)* (DASPTT) WHERE; 
DPAC = DAILY PUBLIC ADMINISlRA llON COST 
DVTR = DAILY VEHICLE TRIPS REDUCED 
DSPTT = DAILY SUBSIDY PER lRANSIT PASSENGER 

DAILY PUBLIC COST = 
(DPCC+DPOMC) WHERE; 
DPCC= DAILY PUBLIC CAPITAL COST 
DPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 
(DVTR)/2 * (DRPTP)*.30 WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
DRPTP = DAILY REVENUE PER lRANSIT PASSENGER 

DAILY PUBLIC COST/REVENUE (DPC/R) = 
(DPCOMC)-(DPR) WHERE; 

DPCOMC = DAILY PUBLIC CAPITAL AND OPERA llON AND MAINTENANCE COST 
DPR = DAILY PUBLIC REVENUE 
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COST -EFFECTIVENESS MODEL 
DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING = 

(DPCB) + (DPOMB) WHERE; 

DPCB = (DPTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DPTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DPTR = DAILY TRIPS REDUCED 
LMF/T = LANE MILES OF FREEWAY PER TRIP 
CCLMF =CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF = CONSTRUCTION ANNUALIZA TION FACTOR 
POTOF = PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCTION COST OF A TERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR) * (LMFA/T) '* (OMCLMF)/260 * (POTOF) + 
+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF =PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 
(NDPC/R) - (DPB) 

IFiJJ41.1·5Zr~!WI~~;::.:~'g,ml!.l!::i:i!!fi~!J1!!i;:t::~.-:·::r1:~::~t:1::::::::::!:::!::~:~:~~ : 
DAILY INDIVIDUAL CAPITAL COST (DICC) = 0 

DAILY INDIVIDUAL OPERATION AND MAINTENANCE COST (DIOMC) = 

(DVMTR) * (DOMCPM)* .2105 + (DPCPRE) * (DVTR/2)*.10 WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
DOMCPM = DAILY OPERATION AND MAINTENANCE COST PER MILE 
DPC = DAILY PARKING COST 
DVMTR = DAILY VEHICLE MILES TRAVELED REDUCED 

DAILY INDIVIDUAL BENEFIT (DIS) = 
(DICB) + (DIOMB) WHERE; 
DICB = DAILY INDIVIDUAL CAPITAL BENEFIT (CAR COSi) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 
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COST-EFFECTIVENESS MODEL 
DIOMB = 
(DOMBPm) * (DVMTR) + 

+ (.1 0 * DIPS*DVTR/2) WHERE; 
DOMBPM = DAILY OPERATION AND MAINlENANCE BENEFIT PEA MILE 
DVMTR = DAILY VEHICLE MILES TRAVELED REDUCED 
.21 IS THE PERCENT OF 0 & M COST ATTRIBUTED TO SAVINGS 
DIPS = DAILY INDIVIDUAL PARKING COST SAVING 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 

(DIC) - (DIB) WHERE; 
DIC = DAILY INDIVIDUAL COST 
DIB = DAILY INDIVIDUAL BENEFITS 

DAILY PRIVATE CAPITAL COST (DPRCC) = 0 

DAILY PRIVATE 0 & M COST (DPROMC) = 
(NEP)*(CPE) + (PRCPEP) * (NEP) WHERE; 
NEP = NUMBER OF EMPLOYEES PARTICIPATING 
CPE = COST PER EMPLOYEE 

. PRCPEP = PAIVA TE SECTOR COST PER EMPLOYEE PARllCIPA TING 

DALY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 
(DVTR)/2 * (MPC)*12/260 * .90 WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
MPC = MONTHLY PARKING COST 
.90 =PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/8) = 
(DPRC) - (DPRB) 

DAPC =DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTR = DAILY VMT REDUCED 
APC/M = AIR POLLUTION COST PER MILE 
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COST -EFFECTIVENESS MODEL 
DVMDCB = DAILY VEHICLE MILES OF DELAY COST/BENEFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 
DVMDS = (VMT/NEW SPEED) - (VMT/EXISTING SPEED)* (AVERAGE SPEED) 
DVMDS =DAILY VEHICLE MILES OF DELAY SAVED 
CNMD =DAILY COST PEA VEHICLE MILES OF DELAY SAVED 

DSCB = DAILY SOCIETAL COST/BENEFIT 
DSCB = (DAPC) + (DVMDCB) 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 

(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPAC = DAILY PAIVA TE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) + DSB WHERE; 
DPB =DAILY PUBLIC BENEFITS 
DIS = DAILY INDIVIDUAL BENEFITS 
DPAB = DAILY PAIVA TE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/8) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIS) + (DPRB) + (DSB)] 

LACMTA 

m®f~~:g~ST !!(~iQ8CJ~~ :·:e:81}7,i\m;!:i:i[~~lV.:~oUAL, AND SOCIETAL) 
SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 

(OPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPAC = DAILY PAIVA TE COST 
DSC =DAILY SOCIETAL COST 
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COST -EFFECTIVENESS MODEL 
TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) + (DSB) WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPRB =DAILY PRIVATE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/B) = 

[{DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (018) + (DPRB)+ (DSB)] 
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COST -EFFECTIVENESS MODEL LACMTA 

LIKELY OUTCOMES 

g;~.~,~JII~m~I~:RJ:;:~~~$.7J7e~~:t.=FIT 
STANDARD HIGH 

1 DAILY PUBLIC CAPITAL COST $25846 $25,846 
2 DAILY PUBLIC 0 & M COST $4,384 $5,464 
3 DAILY PUBLIC COST $30230 $31 310 
4 DAILY PUBLIC REVENUES $0 $0 
5 DAILY PUBLIC COST/REVENUE $30,230 $31,310 
6 DAILY PUBLIC AVOIDED CAPITAL COST (SCENARIO 2) $45,968 $73,547 
7 DAILY PUBLIC AVOIDED 0 & M COST (SCENARIO 2) $68 $108 
8 TOTAL DAILY PUBLIC AVOIDED (SCENARIO 2) $46,035 $73,656 
9 NET DAILY PUBLIC BENEFIT (SCENARIO 2) $46,035 $73,656 

10 DAILY PUBLIC CAPITAL COST (SCENARIO 1) $45 968 $73 547 
11 DAILY PUBLIC 0 & M COST (SCENARIO 1) $68 $108 
12 TOTAL DAILY PUBLIC COST {SCENARIO 1) $46,035 $73,656 
13 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 2) ($15 805) ($42 346 
14 NET DAILY PUBLIC COST/BENEFIT {SCENARIO 1) $46035 $73,656 

15 COST 
16 DAILY PUBLIC COST PER TRIP REDUCED $4.18 $2.71 
17 DAILY PUBLIC COST PER VMT REDUCED $0.31 $0.20 
18 DAILY PUBLIC COST PER TON OF CO REDUCED $14,213 $9,201 
19 DAILY PUBLIC COST PER TON OF ROG REDUCED $142 596 $92360 
20 DAILY PUBLIC COST PER TON OF NOx REDUCED $256,189 $165,661 
21 DAILY PUBLIC COST PER TON OF PM REDUCED $15, 11 5,146 $10 436,652 

22 BENEFIT 
23 DAILY PUBLIC BENEFIT PER TRIP REDUCED $6.37 $6.37 
24 DAILY PUBLIC BENEFIT PER VMT REDUCED $0.48 $0.48 
25 DAILY PUBLIC BENEFIT PER TON OF CO REDUCED $21 ,643 $21,644 
26 DAILY PUBLIC BENEFIT PER TON OF ROG REDUCED $217,149 $217,273 
27 DAILY PUBLIC BENEFIT PEA TON OF NOX REDUCED $390,131 $389,712 
28 DAILY PUBLIC BENEFIT PEA TON OF PM REDUCED $23,017,744 $24,551,836 

29 COST/BENEFIT 
30 NET DAILY PUBLIC COST/BENEFIT PER TRIP REDUCED ($2.19 {$3.66) 
31 NET DAILY PUBLIC COST/BENEFIT PER VMT REDUCED ($0.16 ($0.28) 
32 NET DAILY PUBLIC COST/BENEFIT PER TON OF CO REDUCED ($7 431 ($12 444\ 
33 NET DAILY PUBLIC COST/BENEFIT PER TON OF ROG REDUCED _(_$74,553 j$124,913' 
34 NET DAILY PUBLIC COST/BENEFIT PER TON OF NOx REDUCED ($133,942 ($22k051' 
35 NET DAILY PUBLIC COST/BENEFIT PER TON OF PM REDUCED ($7 902 598) ($14 11 5 184\ 

36 .• !!J·~·~:~;~J·~·-~~!if!~:igl~~··~.~·t;·~J:lt1:1:1:i::: 
37 DAILY INDIVIDUAL CAPITAL COST $0 $0 
38 DAILY INDIVIDUAL 0 & M COST $10,365 $16,584 
39 DAILY INDIVIDUAL COST $10 365 $16 584 
40 DAILY INDIVIDUAL CAPITAL BENEFIT $0 $0 
41 DAILY INDIVIDUAL 0 & M BENEFIT $6820 $10,91 1 
42 DAILY INDIVIDUAL BENEFIT $6820 $10 911 
43 NET DAILY INDIVIDUAL COST/BENEFIT $3,546 $5,673 
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44 COST 
45 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $1 .43 $1 .43 
46 NET DAILY INDIVIDUAL COST PER VMT REDUCED $0.11 $0.11 
47 NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $4873 $4,873 
48 NET DAILY INDIVIDUAL COST PER TON OF ROG REDUCED $48893 $48,922 
49 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $87842 $87749 
50 NET DAILY INDIVIDUAL COST PER TON OF PM REDUCED $5 182 666 $5 528 157 

51 BENEFIT 
52 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED $0.94 $0.94 
53 NET DAILY INDIVIDUAL BENEFIT PER VMT REDUCED $0.07 $0.07 
54 NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $3,206 $3206 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROG REDUCED $32,168 $32,187 
56 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $57793 $57732 
57 NET DAILY INDIVIDUAL BENEFIT PER TON OF PM REDUCED $3,409,798 $3,637,100 

se COST/BENEFIT 
59 NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED $0.49 $0.49 
60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED $0.04 $0.04 
61 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCED $1,667 $1 667 
62 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROO REDUCED $16,725 $16,735 
63 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCED $30,049 $30,017 
64 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF PM REDUCED $1 n2 868 $1 ,891 057 

65 '[I;IJ,III~!~~~:;,.II~Iilliiiii,.I~EFIT 
66 DAILY PAIVA TE CAPITAL COST $0 $0 
67 DAILY PAIVA TE 0 & M COST $20,769 $20 769 
68 DAILY PAIVA TE COST $20769 $20,769 
69 DAILY PAIVA TE CAPITAL BENEFIT $0 $0 
70 DAILY PRIVATE 0 & M BENEFIT $15 010 $24,015 
71 DAILY PRIVATE BENEFIT $15,010 $24015 
72 NET DAILY PAIVA TE COST/BENEFIT $5759 ($3,246) 

73 COST 
74 NET DAILY PAIVA TE COST PER TRIP REDUCED $2.87 $1 .80 
75 NET DAILY PAIVA TE COST PER VMT REDUCED $0.22 $0.14 
76 NET DAILY PAIVA TE COST PER TON OF CO REDUCED $9765 $6103 
n NET DAILY PAIVA TE COST PER TON OF ROO REDUCED $97968 $61 ,266 
78 NET DAILY PAIVA TE COST PER TON OF NOx REDUCED $176 010 $109 890 
79 NET DAILY PAIVA TE COST PER TON OF PM REDUCED $10 384 615 $6,92son 

eo BENEFIT 
81 NET DAILY PAIVA TE BENEFIT PER TRIP REDUCED $2.08 $2.08 
82 NET DAILY PAIVA TE BENEFIT PER VMT REDUCED $0.16 ..$0.16 
83 NET DAILY PAIVA TE BENEFIT PER TON OF CO REDUCED $7057 $7,057 
84 NET DAILY PAIVA TE BENEFIT PER TON OF ROG REDUCED $70,802 $70842 
es NET DAILY PAIVA TE BENEFIT PER TON OF NOx REDUCED $127 203 $127,066 
86 NET DAILY PAIVA TE BENEFIT PER TON OF PM REDUCED $7 504 962 $8,005,154 

87 COST/BENEFIT 
ee NET DAILY PRIVATE COST/BENEFIT PER TRIP REDUCED $0.80 ($0.28 
89 NET DAILY PAIVA TE COST/BENEFIT PER VMT REDUCED $0.06 ($0.02 
90 NET DAILY PAIVA TE COST/BENEFIT PER TON OF CO REDUCED $2,708 ($954 
91 NET DAILY PRIVATE COST/BENEFIT PER TON OF ROO REDUCED $27167 ($9,576 
92 NET DAILY PRIVATE COST/BENEFIT PER TON OF NOx REDUCED $48808 ($17 176) 
93 NET DAILY PRIVATE COST/BENEFIT PER TON OF PM REDUCED $2,879,654 {$1,082,0ll1 
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95 SCENARIO #1 THE BUILD SCENARIO SHORT TERM ) 
96 DAILY SOCIETAL AIR POLLUTION COST $1,440 $2,304 
97 DAILY SOCIETAL CONGESTION COST $0 $0 
98 DAILY SOCIETAL COST $1,440 $2,304 
99 DAILYT SOCIETAL AIR POLLUTION BENEFIT $0 $0 

1 00 DAILY SOCIETAL CONGESTION BENEFIT $2 884 $4,615 
1 01 DAILY SOCIETAL BENEFIT $2,884 $4,615 
102 NET DAILY SOCIETAL COST/BENEFIT ($1,444\ ($2 311 

1o3 SCENARIO #1 THE BUILD SCENARIO LONG TERM) 
104 DAILY SOCIETAL AIR POLLUTION COST $1 440 $2,304 
105 DAILY SOCIETAL CONGESTION COST $2,884 $4,615 
106 DAILY SOCIETAL COST $4,324 $6,918 
107 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 
108 DAILY SOCIETAL CONGESTION BENEFIT $0 $0 
109 DAILY SOCIETAL BENEFIT $0 $0 
110 NET DAILY SOCIETAL COST/BENEFIT $4324 $6 918 

111 SCENARIO #2 THE NO BUILD SCENARIO 
112 DAILY SOCIETAL AIR POLLUTION COST $0 $0 
113 DAILY SOCIETAL CONGESTION COST $0 $0 
114 DAILY SOCIETAL COST $0 $0 
115 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $1,440 $2,304 
116 DAILY SOCIETAL CONGESTION BENEFIT $2884 $4615 
117 DAILY SOCIETAL BENEFIT $4,324 $6,918 
118 NET DAILY SOCIETAL COST/BENEFIT ($4,324 ($6,918 

120 SCENARIO #1 THE BUILD SCENARIO {SHORT TERM ) 
121 TOTAL DAILY COST $69,305 $110 686 
122 TOTAL DAILY BENEFIT $2,884 $4,615 
123 TOTAL DAILY COST/BENEFIT $66 421 $106 271 

124 COST 
125 NET DAILY COST PER TRIP REDUCED $9.59 $9.59 
126 NET DAILY COST PER VMT REDUCED $0.72 $0.72 
127 NET DAILY COST PER TON OF CO REDUCED $32583 $32,585 
128 NET DAILY COST PER TON OF ROG REDUCED $326,909 $327,097 
129 NET DAILY COST PER TON OF NOx REDUCED $587 329 $586 698 
130 NET DAILY COST PER TON OF PM REDUCED $34,652,383 $36,961,960 

BENEFIT / 

131 

132 NET DAILY BENEFIT PER TRIP REDUCED $0.40 $0.40 
133 NET DAILY BENEFIT PER VMT REDUCED $0.03 $0.03 
134 NET DAILY BENEFIT PER TON OF CO REDUCED $1,356 $1 356 
135 NET DAILY BENEFIT PER TON OF ROG REDUCED $13,605 $13,613 
136 NET DAILY BENEFIT PER TON OF NOx REDUCED $24,442 $24,416 
137 NET DAILY BENEFIT PER TON OF PM REDUCED $1,442,098 $1,538,238 
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188 COST/BENEFIT 
169 NET DAILY COST/BENEFIT PER TRIP REDUCED ($1.50' ($4.05) 
190 NET DAILY COST/BENEFIT PER VMT REDUCED ($0.11\ ($0.301 
191 NET DAILY COST/BENEFIT PER TON OF CO REDUCED ($5,089 ($13,763 
192 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED _{_$51,057} ($138,162 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED _{_$91,730 ($247 814 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ($5 412 054 C$15 612 312 
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COST -EFFECTIVENESS MODEL LACMTA 

TCM # 6 COUNlY -WIDE VANPOOL PROGRAM 

ASSUMPTIONS 
1 Averaae vanoool occupancy 7.00 REG. XV 

2 Average length of a vanpool trip (miles) 20 REG. XV 

3 Average cost per mile to drive $0.48 MA 

4 Average cost oer commute trip of 11.4 miles $5.47 CALCULATED 

5 Average cost per commute trip of 20 miles $9.60 CALCULATED 

6 Percent of VMT on freeways 50% LARTSMODEL 

7 Average subsidy per vanpooler $1 .00 ASSUMED 

8 Purchase cost of a van . $32000 CTS 

9 Amo~tionpenodforavan(yea~) 5 VPSI 

10 Average cost per passenger vehicle $16000 MA 
11 Ooeration and maintenance ocost per oassanaer van mile $0.70 MA 

12 Operation and maintenance per passenger car mile $0.48 MA ·-13 Number of vans needed 1,000 MTA 

14 Interest rate 8% MARKET RATE 

15 Average monthly cost of van pooling to a passenger $150 CTS 

16 Average cost oer oarkina space C$/mo) $100 MTA 

17 Average daily vehicle miles 22.8 CALCULATED 

18 Averaae dailY fair for vanooole~ $8 CALCULATED 

19 Amortization period for a car 5 MA 

20 Interest rate 8% MARKET RATE 

21 Construction cost of arterial ($/lane mile) $900 000 CAL TRANS 

22 Lane miles arterial/Vehicle trip 0.0018 COM SIS 

23 Lane miles freeway/Vehicle triQ 0.0015 COMSIS 

24 O&M cost of arterial ($/LANE MILE) $765 CAL TRANS 

25 O&M cost of freewav1$LLANE MilE) $2,000 CAL TRANS 

26 Monthlv parkina cost $100 MTA 

27 Percent of parkina paid by employe~ 90% SCAQMD 

28 Percent of parking paid by employees 10% SCAQMD 

29 Air pollution cost per mile $0.015 RUTHERFORD AND WELLANDER, 1Ne 

30 Cost per vehicle-miles of delay $0.11 RUTHERFORD AND WELLANDER, 1Ne 

31 Construction cost of freeway ($/lane mile) not including right of way $2 500 000 SANDAG 

32 Construction cost of freeway ($/lane mile) including $12,000,000 CAL TRANS (MIN) 

riaht of way and connecto~ to other freeways (IN METROPOUilAN AREA) 

33 Construction cost of freeway ($/lane mile) including $16,000,000 CAL TRANS (MAX) 

riaht of way and connecto~ to other freewavs (IN METROPOLrllAN AREA) 

34 Average construction cost of freeway ($/lane mile) Including $14,000,000 CAL TRANS (AVERAGE) 

right of way and connecto~ to other freeways (IN METROPOt.rllAN AREA) / 
35 Construction cost of HOV lane ($/lane mile) $2 500,000 MTC 
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COST -EFFECTIVENESS MODEL 

METHODOLOGY 
ANNUALIZATION FACTOR (AF) = 

AF= IR/(1-(1+(1R))A(-N) WHERE; 

IR = INTEREST RATE 

N = AMORTIZAnON PERIOD FOR BUS/FACILITY LIFETIME 

DAILY PUBLIC CAPITAL COST (DPCC) = 

(NV)*(CV)*(VAF)/260 WHERE; 
NV = NUMBER OF VANS PURCHASED 

CV = CAPITAL COST OF A VAN 

VAF =VAN ANNUALIZATION FACTOR 

280 ., THE NUMBER OF WORKING DAYS IN A YEAR 

DAILY PUBLIC 0 & M COST (DPOMC) -

(NODVM) * (NV) * (C/M) WHERE; 
NODVM = NUMBER OF DAILY VEHICLE MILES 

NV = NUMBER OF VANS 

C/M = COST PER VEHICLE MILE 

(DPAC) =DAILY PUBLIC ADMINISTRAnVE COST (OPAC) = 15% OF TOTAL COST 

DAILY PUBLIC COST (DPC) -

(DPCC+DPOMC) WHERE; 

DPCC= DAILY PUBLIC CAPITAL COST 

DPOMC = DAILY PUBLIC 0 & M COST 
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COST -EFFECTIVENESS MODEL 
DAILY PUBLIC REVENUES (DPR) = 
(DPA)*(DFP) WHERE; 
DPA = DALY PASSENGERS ACCOMODATED 

DFP • DALY FARE PAID 

DAILY PUBLIC COST/REVENUE (DPC/R) = 

(DPCOMC)- (DPR) WHERE; 

DPCOMC • DAILY PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 

DPR = DAI. Y PUBLIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING= 

(DPCB) + (DPOMB) WHERE; 

DPCB = {DPTR) * {LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ {DPTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DPTR • DAJLY TRIPSREDUCED 
LMFIT = LANE MILES OF FREEWAY PER TRP 

CCLMF • CONSTRUCTION COST OF FREEWAY LANE MLE 

CAF = CONSTRUCTION ANNUALIZATION FACTOR 
POTOF • PERCENT OF TRPS ON FREEWAYS 

LMA ., LANE MILES OF ARTERIAL PER TRP 

CCLMA • CONSTRUCTION COST OF ATERIAL LANE MLE 

POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR) * (LMFA/T) * {OMCLMF)/260 * (POTOF) + 
+ {DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MI.E OF FREEWAY 

OMCLMA • 0 & M COST PER LANE MI.E OF ARTERIAL 

POTOF = PERCENT OF TRIPS ON FREEWAY 

POTOA • PERCENT OF TRPS ON ARTERIAL 

NET PUBLIC DAI. Y COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPCJBIAC) • 

(NDPC/R) - {DPB) 

DAILY INDIVIDUAL COST (DIC) = 

(DCPP)*(DPA)+ (DIOMC) WHERE; 

DCPP "" DALY COST PER PASSENGER 

DPA • DAILY PASSENGERS ACCOMODATED 

DIOMC = DAILY INDMDUAL MAINTENANCE AND OPERATION COST = 0 
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COST -EFFECTIVENESS MODEL 
TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) WHERE; 
OPB = OAII. Y PUBLIC BENEFITS 

OIB = OAIL Y INOMOUAL BENEFITS 

OPRB =DAILY PRIVATE BENEFITS 

OVMOB = OAIL Y VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/8} = 

[(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC)] - [(DPB) + (018) + (DPRB)] 
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LIKELY OUTCOMES 
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44 COST 
45 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $3.46 $3.46 
46 NET DAILY INDIVIDUAL COST PER VMT REDUCED $0.10 $0.10 
47 NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $6,791 $6,790 
46 NET DAILY INDIVIDUAL COST PER TON OF ROG REDUCED $55,697 $55,905 
49 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $61 392 $61 262 
50 NET DAILY INDIVIDUAL COST PER TON OF PM REDUCED $158,866 $159,821 

51 BENEFIT 
52 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED $3.81 $4.59 
53 NET DAILY INDIVIDUAL BENEFIT PER VMT REDUCED $0.11 $0.13 
54 NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $7,484 $8,994 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROG REDUCED $61,605 $74,051 
56 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $67,661 $81,147 
57 NET DAILY INDIVIDUAL BENEFIT PER TON OF PM REDUCED $175,067 $211,699 

58 COST/BENEFIT 
59 NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED ($0.35) ($1.12 
60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED ($0.01) ($0.03 
61 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCED ($693' ($2,204 
62 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROG REDUCED ($5,707) ($16,147) 
63 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCED ($6,268) ($19,866 
64 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF PM REDUCED ($16 220) ($51 676 

65 ~-~i.Jil.:.I :Mifz.E.•:I·;im:~~1l1~·fl.i!·j··:~~·~[~.6.·ENEFIT 
66 DAILY PAIVA TE CAPITAL COST $0 $0 
67 DAILY PRIVATE 0 & M COST $0 $0 
68 DAILY PRIVATE COST $0 $0 
69 DAILY PAIVA TE CAPITAL BENEFIT $0 $0 
70 DAILY PAIVA TE 0 & M BENEFIT $10,866 $32,604 
71 DAILY PAIVA TE BENEFIT $10 866 $32604 
72 NET DAILY PAIVA TE COST/BENEFIT ($10,866' ($32,604 

73 COST 
74 NET DAILY PAIVA TE COST PER TRIP REDUCED $0.00 $0.00 
75 NET DAILY PAIVA TE COST PER VMT REDUCED $0.00 $0.00 
76 NET DAILY PAIVA TE COST PER TON OF CO REDUCED $0.00 $0.00 
77 NET DAILY PRIVATE COST PER TON OF ROG REDUCED $0.00 $0.00 
76 NET DAILY PAIVA TE COST PER TON OF NOx REDUCED $0.00 $0_00 
79 NET DAILY PRIVATE COST PER TON OF PM REDUCED $0.00 $0.00 

60 BENEFIT 
61 NET DAILY PRIVATE BENEFIT PER TRIP REDUCED $2.06 $2.08 
82 NET DAILY PRIVATE BENEFIT PER VMT REDUCED $0.06 $0.06 
83 NET DAILY PRIVATE BENEFIT PER TON OF CO REDUCED $4,074 $4,074 
64 NET DAILY PRIVATE BENEFIT PER TON OF AOG REDUCED $33,538 $33,543 
85 NET DAILY PAIVA TE BENEFIT PEA TON OF NOx REDUCED $36,835 $36,757 
86 NET DAILY PAIVA TE BENEFIT PER TON OF PM REDUCED $95,320 $95,893 

87 COST/BENEFIT 
86 NET DAILY PRIVATE COST/BENEFIT PER TRIP REDUCED ($2.06 {$2.081 
89 NET DAILY PAIVA TE COST/BENEFIT PER VMT REDUCED ($0.06) ($0.061 
90 NET DAILY PAIVA TE COST/BENEFIT PER TON OF CO REDUCED ($4 074 ($4 074 
91 NET DAILY PAIVA TE COST/BENEFIT PEA TON OF ROG REDUCED ($33,538 ($33,543 
92 NET DAILY PAIVA TE COST/BENEFIT PER TON OF NOx REDUCED ($36,835) ($36,757) 
93 NET DAILY PAIVA TE COST/BENEFIT PER TON OF PM REDUCED ($95 320 ($95 893 
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145 SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
146 TOTAL DAILY COST $64,649 $206,058 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $64,649 $206,058 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $12.36 $13.13 
151 NET DAILY COST PER VMT REDUCED $0.35 $0.37 
152 NET DAILY COST PER TON OF CO REDUCED $24.240 $25 748 
153 NET DAILY COST PER TON OF ROG REDUCED $199,533 $211,994 
154 NET DAILY COST PER TON OF NOx REDUCED $219 148 $232 309 
155 NET DAILY COST PER TON OF PM REDUCED $567,094 $606 053 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0.00 $0.00 
158 NET DAILY BENEFIT PER VMT REDUCED $0.00 $0.00 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PER TON OF ROG REDUCED $0 $0 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0 $0 
162 NET DAILY BENEFIT PER TON OF PM REDUCED $0 $0 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $12.36 $13.13 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $0.35 $0.37 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $24,240 $25,748 
167 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $199 533 $211 994 
168 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $219,148 $232,309 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $567 094 $606 053 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $85,736 $121 965 
172 TOTAL DAILY BENEFIT $82,760 $260,397 
173 TOTAL DAILY COST/BENEFIT $2977 ($138 433 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $16.39 $7.77 
176 NET DAILY COST PEA VMT REDUCED $0.46 $0.22 
177 NET DAILY COST PEA TON OF CO REDUCED $32147 $15 240 
178 NET DAILY COST PER TON OF ROG REDUCED $264,618 $125,478 
179 NET DAILY COST PER TON OF NOx REDUCED $290,631 $137,502 
180 NET DAILY COST PER TON OF PM REDUCED $752 072 $358 720 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $15.82 $16.59 
163 NET DAILY BENEFIT PER VMT REDUCED $0.45 $0.47 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $31,031 $32,537 
185 NET DAILY BENEFIT PEA TON OF ROO REDUCED $255,431 $267 899 
186 NET DAILY BENEFIT PER TON OF NOx REDUCED $280 541 $293,571 
187 NET DAILY BENEFIT PER TON OF PM REDUCED $725,961 $765,875 

188 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PER TRIP REDUCED $0.57 ($8.82 
190 NET DAILY COST/BENEFIT PER VMT REDUCED $0.02 ($0.25) 
191 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $1,116 ($17,298 
192 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $9187 ($142 421 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $10,090 ($156,068 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $26,111 ($407,155) 
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COST-EFFECTIVENESS MODEL L.ACMTA 

TCM # 7 INFORMAL RIDESHARING PROGRAM
-CARPOOL AND VANPOOL ONLY 

ASSUMPTIONS 
Amortization~riod for construction proiects 30 MTA 

Amortization period for eQuipment ourchase 12 MTA 

O&M cost of vehicle $0.48 AM 
Construction cost of arterial ($/lane mile) $900 000 CAL TRANS 

Construction annualization factor CCAF) 0.09 CALCULATED 

Bus annualization factor (BA8 0.13 CALCULATED 

car annualizatlon factor 0.25 CALCULATED 

Interest rate 8% MARKET RATE 

Lane miles arterial/Vehicle trip 0.0018 COMSIS 

Lane miles freeway/Vehicle trip 0.0015 COM SIS 

O&M cost of arterial ($/LANE MILE) $765 CAL TRANS 

O&M cost of freeway ($/LANE MILE) $2000 CAL TRANS 

Monthly parking cost for SOV $100 MTA 

Monthly parking cost for ridesharina employee $40 CALCULATED 

Monthly parking saving per ridesharing employee $60 CALCULATED 

Percent of parking paid by p_rivate employers 90% SCAQMD 

Percent of parkina paid by employees 10% SCAQMD 

Air pollution cost per mile $0.015 RUTHERFORD AND WELLANDER. 1080 

Cost per vehicle-miles of delay $0.11 RUTHERFORD AND WELLANOER, 1080 

Construction cost of freeway ($/lane mile) not including riaht of way $2 500 000 SANDAG 

Construction cost of freeway ($/lane mile) including $12,000,000 CAL TRANS (MIN) 

riaht of way and connectors to other freeways CIN METROPOLmAN AREA) 

Construction cost of freeway ($/lane mile) including $16,000,000 CAL TRANS (MAX) 

right of way and connectors to other freewa_ys . CIN METROPOUTIAN AREAl 

Average constr:uction cost of freeway ($/lane mile) including $14,000,000 CAL TRANS (AVERAGE) 

right of way and connectors to other freeways I (IN METROPOUTlAN AREAl 

Construction cost of HOV lane ($/lane mile) $2,500,000 MTC 

Average cost of a passenger vehicle $16000 AM 
Averaae vanoool occu~ncy 7.00 REG. XV 

Average lenath of a vanoool trip 20 REG. XV 

Average cost per commute trip of 11 .4 miles $5.47 CALCULATED 

Average cost_pe_r rideshare triP $2.19 CALCULATED 

Average saving per ridashare trip $3.28 CALCULATED 

Average monthly cost of a van pool trip per passenger per month $150 CTS 

Car annualization factor 0.25 CALCULATED 

Construction annualization factor 0.09 CALCULATED / . 

Annual costfor ridematching employee $5 CTS 

Annual oublic start-up caPital cost per employee $3.60 MTA 

Annual start-up operation and maintenance cost per employee $37.60 MTA 

Number of employees to be served 922,543 MTA 
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COST -EFFECTIVENESS MODEL 
METHODOLOGY 

llim:~t:ll;l~~~Eimi\:ll~§m~::-:rl~!l~~~;~~,l-iill~~~,: 
DAILY PUBLIC CAPITAL COST- START- UP COST (DPCC) = 

(NEA) + (ACPE)/260 + (DPAC) WHERE; 
NEA = NUMBER OF EMPLOYEES AFFECTED 
ACPE = ANNUAL COST PER EMPLOYEE 
DPA = DAILY PUBLIC ADMINISTRA TTVE COST 

DAILY PUBLIC OPERATION AND MAINTENANCE COST= 
DPMAEC WHERE; 
DPMAEC =DAILY PUBLIC MONITORING AND ENFORCEMENT COST 

DAILY PUBLIC COST = 
(DPCC+ DPOMC) WHERE; 
DPCC= DAILY PUBLIC CAPITAL COST 
DPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 0 

DAILY PUBLIC COST/REVENUE (DPC/R) = 
(DPCOMC)- (DPR) WHERE; 

DPCOMC = DAILY PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 
DPR = DAILY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS {DPB) BY AVOIDING HIGHWAY BUILDING = 

{DPCB) + (DPOMB) WHERE; 

DPCB = (DPTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DPTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DPTR = DAILY TRIPS REDUCED 
LMF/T = LANE MILES OF FREEWAY PER TRIP 
CCLMF = CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF =CONSTRUCTION ANNUALIZATION FACTOR 
POTOF = PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCTION COST OF ARTERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

17-Dec-93 

LACMTA 

6 .1 



COST-EFFECTIVENESS MODEL 
DPOMB = (DTR) * (LMFA/T) * (OMCLMF)/260 * (POTOF) + 

+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 
OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF = PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

NET PUBUC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 
(NDPC/R) - (DPB) 

DAILY INDIVIDUAL CAPITAL COST (DICC) = 0 

DAILY INDIVIDUAL OPERATION AND MAINTENANCE COST (DIOMC) = 
(DVMTR) * (DOMCPM)* .2105 + (DPCPRE) * (DVTR/2)*.10 WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
DOMCPM = DAILY OPERATION AND MAINTENANCE COST PER MILE 
DPC = DAILY PARKING COST 
DVMTR =DAILY VEHICLE MILES TRAVELED REDUCED 

DAILY INDIVIDUAL BENEFIT (DIB) = 
(DICB) + (DIOMB) WHERE; 
DICB = DAILY INDIVIDUAL CAPITAL BENEFIT (CAR COSl) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DIOMB = 
(DOMBPM) * (DVTR) + 

+ (.1 0 * DIPS*DVTR/2) WHERE; 
DOMBPM = DAILY OPERA TION.AND MAINTENANCE BENEFIT PER MILE 
DVTR = DAILY VEHICLE TRIPS REDUCED 
.21 IS THE PERCENT OF 0 & M COST ATTRIBUTED TO SAVINGS 
DIPS = DAILY INDIVIDUAL PARKING COST SAVING 
DVMTR = DAILY VEHICLE MILES TRAVELED REDUCED 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B} = 

(DIC) - (DIB) WHERE; 
DIC = DAILY INDIVIDUAL COST 
DIB = DAILY INDIVIDUAL BENEFITS 
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DAILY PRIVATE CAPITAL COST (DPRCC) = 0 

DAILY PRIVATE 0 & M COST (DPROMC) = 
(NEP)*(CPE) WHERE; 
NEP =NUMBER OF EMPLOYEES PARTICIPATING 
CPE = COST PER EMPLOYEE 

DAlLY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 
(DVTR)/2 * (MPC)*12/260 * .90 WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
MPC = MONTHLY PARKING COST 
.90 =PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 
(DPRC) - (DPRB) 

DAPC =DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTR = DAILY VMT REDUCED 
APC/M = AIR POLLUTION COST PER MILE 

DVMDCB = DAILY VEHICLE MILES OF DELAY COST/BENEFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED) - (VMT/EXISTING SPEED}* (AVERAGE SPEED) 
DVMDS = DAILY VEHICLE MILES OF DELAY SAVED 
CNMD = DAILY COST PER VEHICLE MILES OF DELAY SAVED 

DSCB =DAILY SOCIETAL COST/BENEFIT 
DSCB = (DAPC) + (DVMDCB) 
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SCENARIO # 1 THE BUILD SCENARIO. 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + {DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC = DAILY PAIVA TE COST 

• DSC = DAILY SOCIETAL COST 

I 
I 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) + DSB WHERE; 
DPB = ~AlLY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPRB = DAILY PAIVA TE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/B) = 

[(DPC) + {DIC) + (DPRC) + (DSC)] - [(DPB) + (DIB) + {DPRB) + (DSB)] 

TOTAL COST (PUBUC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPAC =DAILY PRIVATE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS {TDB) = 
(DPB) + (DIB) + {DPRB) + (DSB) WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPAB = DAILY PAIVA TE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIB) + (DPRB)+ (DSB)] 
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LIKELY OUTCOMES 

lfi:J~.e~t-l.l!l~:fi.I[~Eir:~~smz~:.~•"'~FIT 
STANDARD 

1 DAILY PUBLIC CAPITAL COST $163 929 
2 DAILY PUBLICO & M COST $16,393 
3 DAILY PUBLIC COST $180 322 
4 DAILY PUBLIC REVENUES $0 
5 DAILY PUBLIC COST/REVENUE $180,322 
6 DAILY PUBLIC AVOIDED CAPITAL COST (SCENARIO 2) $66,046 
7 DAILY PUBLIC AVOIDED 0 & M COST (SCENARIO 2} $129 
8 TOTAL DAILY PUBLIC AVOIDED (SCENARIO 2) $66,176 
9 NET DAILY PUBLIC BENEFIT (SCENARIO 2) $66,176 

10 DAILY PUBLIC CAPITAL COST {SCENARIO 1} $66 046 
11 DAILY PUBLIC 0 & M COST (SCENARIO 1) $129 
12 TOTAL DAILY PUBLIC COST (SCENARIO 1) $66,176 
13 NET DAILY PUBLIC COST[BENEFIT(SCENARIO 2) $112 146 
14 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 1) $66,176 

15 COST 
16 DAILY PUBLIC COST PER TRIP REDUCED $13.04 
17 DAILY PUBLIC COST PER VMT REDUCED $1 .01 
18 DAILY PUBLIC COST PER TON OF CO REDUCED $44,890 
19 DAILY PUBLIC COST PER TON OF AOG REDUCED $454 211 
20 DAILY PUBLIC COST PER TON OF NOx REDUCED $815,935 
21 DAILY PUBLIC COST PER TON OF PM REDUCED $60107,225 

22 BENEFIT 
23 DAILY PUBLIC BENEFIT PER TRIP REDUCED $4.93 
24 DAILY PUBLIC BENEFIT PER VMT REDUCED $0.38 
25 DAILY PUBLIC BENEFIT PER TON OF CO REDUCED $16,972 
26 DAILY PUBLIC BENEFIT PER TON OF ROG REDUCED $171,727 
27 DAILY PUBLIC BENEFIT PER TON OF NOx REDUCED $308,487 
28 DAILY PUBLIC BENEFIT PER TON OF PM REDUCED $22,725,241 

29 COST /BENEFIT 
30 NET OAIL Y PUBLIC COST/BENEFIT PER TRIP REDUCED $8.11 
31 NET DAILY PUBLIC COST/BENEFIT PER VMT REDUCED $0.63 
32 NET DAILY PUBLIC COST/BENEFIT PER TON OF CO REDUCED $27 918 
33 NET DAILY PUBLIC COST/BENEFIT PER TON OF ROG REDUCED $282,484 
34 NET DAILY PUBLIC COST/BENEFIT PER TON OF NOx REDUCED $507,448 
35 NET DAILY PUBLIC COST/BENEFIT PER TON OF PM REDUCED $37 381 984 

36 i:J:m:llr4[~,~~~i:i!~:~:~~Z~E~·~~J;!!i~~~~ 
37 DAILY INDIVIDUAL CAPITAL COST $0 
38 DAILY INDIVIDUAL 0 & M COST $21,197 
39 DAILY INDIVIDUAL COST $21 197 
40 DAILY INDIVIDUAL CAPITAL BENEFIT $0 
41 DAILY INDIVIDUAL 0 & M BENEFIT $12,718 
42 DAILY INDIVIDUAL BENEFIT $12 718 
43 NET DAILY INDIVIDUAL COST/BENEFIT $8,479 

17-Dec-93 

LACMTA 

HIGH 
$163,929 

$16,393 
$180 322 

$0 
$180,322 
$136,098 

$259 
$136,356 
$136,356 
$136 098 

$259 
$136,356 

$43 965 
$136,356 

$6.52 
$0.51 

$22,445 
$226 535 
$408,893 

$22,540,209 

$4.93 
$0.38 

$16,972 
$171 302 
$309,198 

$17,044,547 

$1.59 
$0.12 

$5472 
$55,233 
$99:695 

$5 495 662 

$0 
$42,395 
$42 395 

$0 
$25,437 
$25 437 
$16,958 

7 2 

• 

I 
I 



COST -EFFECTIVENESS MODEL LACMTA 

44 COST 
45 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $1.53 $1.53 
46 NET DAILY INDIVIDUAL COST PER VMT REDUCED $0.12 $0.12 
47 NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $5277 $5,277 
48 NET DAILY INDIVIDUAL COST PER TON OF ROO REDUCED $53394 $53 260 
49 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $95,916 $96,134 
50 NET DAILY INDIVIDUAL COST PER TON OF PM REDUCED $7065 829 $5 299 401 

51 BENEFIT 
52 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED $0.92 $0.92 
53 NET DAILY INDIVIDUAL BENEFIT PER VMT REDUCED $0.07 $0.07 
54 NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $3166 $3,166 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROO REDUCED $32,037 $31,956 
56 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $57550 $57 681 
57 NET DAILY INDIVIDUAL BENEFIT PER TON OF PM REDUCED $4,239,498 $3179,640 

58 COST/BENEFIT 
59 NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED $0.61 $0.61 
60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED $0.05 $0.05 
61 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCED $2,111 $2,111 
62 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROO REDUCED $21358 $21,304 
63 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCED $38 366 $38454 
64 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF PM REDUCED $2,826 332 $2,119,760 

65 ~w:mJI~I~:~~:~IIIni·]!I:~~~~~:~:~:::~:JiJ.:m,l~:!~~~ll~i~,!-
66 DAILY PAIVA TE CAPITAL COST $0 $0 
67 DAILY PAIVA TE 0 & M COST $17,741 $20769 
68 DAILY PAIVA TE COST $17 741 $20,769 
69 DAILY PAIVA TE CAPITAL BENEFIT $0 $0 
70 DAILY PAIVA TE 0 & M BENEFIT $28 718 $57,437 
71 DAILY PRIVATE BENEFIT $28 718 $57,437 
72 NET DAILY PRIVATE COST/BENEFIT ($10,976 ($36,668' 

73 COST 
74 NET DAILY PAIVA TE COST PER TRIP REDUCED $1 .28 $0.75 
75 NET DAILY PAIVA TE COST PER VMT REDUCED $0.10 $0.06 
76 NET DAILY PRIVATE COST PER TON OF CO REDUCED $4417 $2585 
77 NET DAILY PRIVATE COST PER TON OF ROO REDUCED $44,688 $26,092 
78 NET DAILY PRIVATE COST PER TON OF NOx REDUCED $80 277 $47096 
79 NET DAILY PRIVATE COST PER TON OF PM REDUCED $5913 737 $2 596 154 

eo BENEFIT 
81 NET DAILY PRIVATE BENEFIT PER TRIP REDUCED $2.08 $2.08 
82 NET DAILY PRIVATE BENEFIT PER VMT REDUCED $0.16 -$0.16 
83 NET DAILY PAIVA TE BENEFIT PER TON OF CO REDUCED $7,149 $7149 
84 NET DAILY PAIVA TE BENEFIT PER TON OF ROO REDUCED $72,337 $72,157 
85 NET DAILY PAIVA TE BENEFIT PER TON OF NOx REDUCED $129,944 $130,243 
86 NET DAILY PAIVA TE BENEFIT PER TON OF PM REDUCED $9,572 538 $7179 663 

87 COST/BENEFIT 
88 NET DAILY PRIVATE COST/BENEFIT PER TRIP REDUCED ($0.79) ($1.33 

"' I 
89 NET DAILY PAIVA TE COST/BENEFIT PER VMT REDUCED ($0.06) ($0.10 
90 NET DAILY PAIVA TE COST/BENEFIT PER TON OF CO REDUCED ($2 732' ($4,564 
91 NET DAILY PRIVATE COST/BENEFIT PER TON OF ROO REDUCED ($27,648\ ($46,065) 
92 NET DAILY PAIVA TE COST/BENEFIT PER TON OF NOx REDUCED C$49 66n ($831461 
93 NET DAILY PAIVA TE COST/BENEFIT PER TON OF PM REDUCED ($3,658 801' ($4,583,5101 
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95 SCENARIO #1 THE BUILD SCENARIO SHORT TERM ) 
96 DAILY SOCIETAL AIR POLLUTION COST $2,673 $5,346 
97 DAILY SOCIETAL CONGESTION COST $0 $0 
98 DAILY SOCIETAL COST $2,673 $5,346 
99 DAILY SOCIETAL AIR POLLUTION BENEFIT $0 $0 

1 00 DAILY SOCIETAL CONGESTION BENEFIT $5,355 $10 710 
101 DAILY SOCIETAL BENEFIT $5,355 $10,710 
102 NET DAILY SOCIETAL COST/BENEFIT ($2,682\ ($5,364 

1o3 SCENARIO #1 THE BUILD SCENARIO LONG TERM) 
104 DAILY SOCIETAL AIR POLLUTION COST $2,673 $5,346 
105 DAILYSOCIETALCONGESTIONCOST $5355 $10,710 
106 DAILY SOCIETAL COST $8,028 $16,057 

~10=7~D~AI~LY~SO~C~I=ET~A=L~A~IR~P~O~L~L~UTI~O~N~B=EN~E~F~IT~--------------r-------~$~0r--------------- ~ 
108 DAILY SOCIETAL CONGESTION BENEFIT $0 $0 
1 09 DAILY SOCIETAL BENEFIT $0 $0 
110 NET DAILY SOCIETAL COST/BENEFIT $8 028 $16 057 

111 SCENARIO #2 THE NO BUILD SCENARIO 
112 DAILY SOCIETAL AIR POLLUTION COST $0 $0 
113 DAILY SOCIETAL CONGESTION COST $0 $0 
114 DAILY SOCIETAL COST $0 $0 
115 DAILY SOCIETAL AIR POLLUTION BENEFIT $2 673 $5,346 
116 DAILY SOCIETAL CONGESTION BENEFIT $5355 $10 710 
117 DAILY SOCIETAL BENEFIT $8,028 $16057 
118 NET DAILY SOCIETAL COST/BENEFIT ($8,028 ($16,057) 

120 SCENARIO #1 THE BUILD SCENARIO SHORT TERM ) 
121 TOTAL DAILY COST $112,285 $224,577 
122 TOTAL DAILY BENEFIT $5,355 $10,710 
123 TOTAL DAILY COST/BENEFIT $106 930 $213 867 

124 COST 
125 NET DAILY COST PER TRIP REDUCED $8.12 $8.12 
126 NET DAILY COST PER VMT REDUCED $0.63 $0.63 
127 NET DAILY COST PER TON OF CO REDUCED $27952 $27 953 
128 NET DAILY COST PER TON OF ROG REDUCED $282 834 $282,132 
129 NET DAILY COST PER TON OF NOx REDUCED $SOBOn $509 245 
130 NET DAILY COST PER TON OF PM REDUCED $37,428,342 $28,072~ 150 

131 BENEFIT 
132 NET DAILY BENEFIT PER TRIP REDUCED $0.39 $0.39 
133 NET DAILY BENEFIT PER VMT REDUCED $0.03 $0.03 
134 NET DAILY BENEFIT PER TON OF CO REDUCED $1,333 $1,333 
135 NET DAILY BENEFIT PER TON OF ROG REDUCED $13,489 $13.455 
136 NET DAILY BENEFIT PER TON OF NOx REDUCED $24,231 $24,286 
137 NET DAILY BENEFIT PER TON OF PM REDUCED $1 785 022 $1,338,766 ,.. 
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138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $7.73 $7.73 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $0.60 $0.60 
141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $26 619 $26,620 
142 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $269 345 $268 677 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $483 846 $484,959 
144 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $35643320 $26733383 

145 SCENARI0#1 THE BUILD SCENARIO LONG TERM) 
146 TOTAL DAILY COST $117,640 $235,287 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $117,640 $235,287 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $8.51 $8.51 
151 NET DAILY COST PER VMT REDUCED $0.66 $0.66 
152 NET DAILY COST PER TON OF CO REDUCED $29,266 $29,266 
153 NET DAILY COST PER TON OF ROG REDUCED $296 323 $295 587 
154 NET DAILY COST PER TON OF NOx REDUCED $532,308 $533,531 
155 NET DAILY COST PER TON OF PM REDUCED $39,213364 $29,410,916 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0.00 $0.00 
158 NET DAILY BENEFIT PER VMT REDUCED $0.00 $0.00 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PER TON OF ROG REDUCED $0 $0 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0 $0 
162 NET DAILY BENEFIT PER TON OF PM REDUCED $0 $0 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $8.51 $8.51 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $0.66 $0.66 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $29286 $29 266 
167 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $296,323 $295,587 
168 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $532,308 $533,531 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $39 213 364 $29 410 916 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $219,260 $243,486 
172 TOTAL DAILY BENEFIT $117 640 $235 267 
173 TOTAL DAILY COST/BENEFIT $101,620 $8,199 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $15.86 $8.60 
176 NET DAILY COST PER VMT REDUCED $1.23 '$0,68 
177 NET DAILY COST PER TON OF CO REDUCED $54 583 $30307 
178 NET DAILY COST PER TON OF ROO REDUCED $552 293 $305 887 
179 NET DAILY COST PER TON OF NOx REDUCED $992,128 $552123 
180 NET DAILY COST PER TON OF PM REDUCED $73,086 791 $30,435,764 

161 BENEFIT .... 182 NET DAILY BENEFIT PER TRIP REDUCED $8.51 $8.51 
163 NET DAILY BENEFIT PER VMT REDUCED $0.66 $0.66 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $29 266 $29,266 
165 NET DAILY BENEFIT PER TON OF ROG REDUCED $296 323 $295,587 
186 NET DAILY BENEFIT PER TON OF NOx REDUCED $532,308 $533,531 
167 NET DAILY BENEFIT PER TON OF PM REDUCED $39,213,364 $29.410,916 
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188 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PER TRIP REDUCED $7.35 $0.30 
190 NET DAILY COST/BENEFIT PER VMT REDUCED $0.57 $0.02 
191 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $25,298 $1,021 
192 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $255 970 $10,300 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $459,820 $18 591 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $33 873427 $1,024 848 
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TCM # 8 RIDESHARING PASSENGER LOADING AREA 

ASSUMPTIONS 
1 Amortization period for construction projects 30 MTA 

2 Amortization period for equipment purchase 12 MTA 

3 O&M cost of vehicle $0.48 AM 
4 Construction cost of arterial ($/lane mile) $900 000 CAL TRANS 

5 Construction annualization factor (CAF) 0.09 CALCULATED 

6 Bus annualization factor (BAF) 0.13 CALCULATED 

7 car annualization factor 0.25 CALCULATED 

8 percent of VMT on freeways 50% LARTSMODEL 

9 Interest rate 8% MARKET RATE 

10 Lane miles arterial/Vehicle trip 0.0018 COM SIS 

11 Lane miles freeway/vehicle trip 0.0015 COM SIS 

12 O&M cost of arterial ($/LANE MILE) $765 CAL TRANS 

13 O&M cost offreeway {$/LANE MILE) $2,000 CAL TRANS 

14 Monthly parking cost for sov $100 MTA 

15 Monthly parkinQ cost per rideshareing employee $40 CALCULATED 

16 Monthly saving per ridesharing employee seo CALCULATED 

17 Percent of parking paid by private sector eo% SCAQMD 

18 Percent of parking paid by employees 10% SCAQMD 

19 Air POllution cost per mile $0.015 RUTHERFORD AND WELLANDER 1N8 

20 Cost per vehicle-miles of delay $0.11 RUTHERFORD AND WELLANDER, 1 N8 

21 Construction cost of freeway ($/lane mile) not including right of way $2,1500,000 SANDAG 

22 Construction cost of freeway ($/lane mile) including 512,000,000 CAL TRANS (MIN) 

right of way and connectors to other freeways (IN METROPOUTlAN AREA) 

23 Construction cost of freeway ($/lane mile) includina 518,000,000 CAL TRANS (MAX) 

riaht of way and connectors to other freeways (IN METROPOLI'TlAN AREA) 

24 Average construction cost of freeway ($/lane mile) includina $14000000 CAL TRANS (AVERAGE) 

riaht of way and connectors to other freeways · (IN METROPOLI'TlAN AREA) 

r 25 Construction cost of HOV lane ($/lane mile) $2 500,000 MTC 

26 Average cost of a passenger car $16000 AM 

27 Average vanoool occupancy 7.00 REG. XV 

28 Averaae cost per commute trip of 11.4 miles $5.47 CALCULATED 

29 Averaae cost per mile to drive for rideshare trip $0.19 CALCULATED 

30 Averaae savina per mile to drive for ridashare trip $0.29 CALCULATED 

31 Car annualization factor 0.25 CALCULATED 

32 Construction annualization factor 0.09 CALCULATED 

33 Construction cost of a loadina facility $100 000 MTA 

34 Operation and maintenance cost per facility $20.00 MTA / 

35 Number of ridesharers oer facilitY 20 MTA 

36 Number of facilities needed (high) 332 MTA 

37 Number of facilities needed (standard) 166 MTA 
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METHODOLOGY 

DAILY PUBLIC CAPITAL COST= 0 

DAILY PUBLIC OPERATION AND MAINTENANCE COST= 

(NEA) + (ACPE}/260 +(DPAC) WHERE; 
NEA = NUMBER OF EMPLOYEES AFFECTED 
ACPE = ANNUAL COST PER EMPLOYEE 
DPA =DAILY PUBLIC ADMINISTRATIVE COST 

DAILY PUBLIC OPERATION AND MAINTENANCE COST= 0 

DAILY PUBLIC COST = 
(DPCC+DPOMC) WHERE; 
DPCC= DAILY PUBLIC CAPITAL COST 
DPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 0 

DAILY PUBLIC COST/REVENUE (DPC!R) = 
(DPCOMC)-(DPR) WHERE; 
DPCOMC =DAILY PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 
DPR = DAILY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING = 

(DPCB) + (DPOMB) WHERE; 
DPCB = (DPTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 

+ (DPTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 
DP1R = DAILY 1RIPS REDUCED 
LMF/T =LANE MILES OF FREEWAY PER TRIP 
CCLMF =CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF = CONSTRUCTION ANNUALIZA TION FACTOR 
POTOF = PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCTION COST OF A TERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 
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COST -EFFECTIVENESS MODEL 
DPOMB = (DTR) * (LMFA/T) * (OMCLMF)/260 * (POTOF) + 

+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 
OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF = PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 
(NDPC!R) - (DPB) 

DAILY INDIVIDUAL CAPITAL COST (DICC) = 0 

DAILY INDIVIDUAL OPERATION AND MAINTENANCE COST (DIOMC) = 
(DVMTR) * (DOMCPM)* .2105 *.90 + (DPCPE) * (DVTR/2)*.10 WHERE; 
DVMTR =DAILY VEHICLE MILES TRAVELED REDUCED 
DOMCPM = DAILY OPERATION AND MAINTENANCE COST PER MILE 
DPC = DAILY PARKING COST 

DAILY INDIVIDUAL BENEFIT (DIB) = 
(DICB) + (DIOMB) WHERE; 
DICB = DAILY INDIVIDUAL CAPITAL BENEFIT (CAR COSl) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DIOMB = 
(DOMBPRT) * (DVTR) + 

+(.1 0 * DIPS*DVTR/2) WHERE; 
DOMBPRT • DALY OPERATION AND MAINTENANCE BENEFIT PER RIDE SHARE TRIP 

DVTR = DALY VEHICLE TRIPS REDUCED 

.21 IS THE PERCENT OF 0 & M COST ATTRBUTED TO SAVINGS 

DIPB = DAILY INDIVIDUAL PARKING COST SAVING 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 

(DIC) - (DIB) WHERE; 
DIC = DAILY INDIVIDUAL COST 
DIB = DAILY INDIVIDUAL BENEFITS 
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DAILY PRIVATE CAPITAL COST (DPRCC) = 
NRLFN * CCPLF * CAF/260 WHERE; 
NRLFN = NUMBER OF RIDESHARE LOADING FACILITIES NEEDED 
CCPLF = CONSTRUCTION COST PER LOADING FACILilY 
CAF = CONSTRUCTION ANNUALIZA TION FACTOR 

DAILY PRIVATE 0 & M COST (DPROMC) = 
NRLFN * OMCPF/260 WHERE; 
NRLFN =NUMBER OF RIDESHARE LOADING FACILITY NEEDED 

OMCPLF =OPERATION AND MAINTENANCE COST PER LOADING FACILilY 

DAILY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 

(DVTR)/2 * (MPC)*12/260 * .90 WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
MPC = MONTHLY PARKING COST 
.90 =PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 

(DPRC) - (DPRB) 

DAPC =DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTR = DAILY VMT REDUCED 
APC/M = AIR POLLUTION COST PER MILE 

DVMDCB =DAILY VEHICLE MILES OF DELAY COST/BENEFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED) - (VMT/EXISTING SPEED) * (AVERAGE SPEED) 
DVMDS = DAILY VEHICLE MILES OF DELAY SAVED 
CNMD = DAILY COST PER VEHICLE MILES OF DELAY SAVED 
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COST -EFFECTIVENESS MODEL LACMTA 

DSCB = DAILY SOCIETAL COST/BENEFIT 

DSCB = (DAPC) + (DVMDCB) 

ll~f.~~'m!Sillt,::[~S'O.'~J:.:~P.B~AT.a1J~i~'~P51~1p~~"~~~f}li!·S.~J§{J.XEJi::::!;:.::·f!·!~J:i::!:;:·;r, 
SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIG) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) + DSB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPRB =DAILY PRIVATE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC!B) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIB) + (DPRB) + (DSB)] 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 2 THE NO BUILD SCENARIO · 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DSC = DAILY SOCIETAL COST 
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COST -EFFECTIVENESS MODEL 
TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (018) + (DPRB) + (DSB) WHERE; 
OPB = OAIL Y PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPRB =DAILY PRIVATE BENEFITS 
OSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/8) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIS) + (DPRB)+ (DSB)] 
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LIKELY OUTCOMES 
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COST -EFFECTIVENESS MODEL LACMTA 

44 COST 
45 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $1.57 $1.57 
46 NET DAILY INDIVIDUAL COST PER VMT REDUCED $0.12 $0.12 
47 NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $5342 $5345 
48 NET DAILY INDIVIDUAL COST PER TON OF ROG REDUCED $53 255 $53,806 
49 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $96 649 $15,261 
50 NET DAILY INDIVIDUAL COST PER TON OF PM REDUCED $5 219 030 $5 219 146 

51 BENEFIT 
52 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED $0.94 $0.94 
53 NET DAILY INDIVIDUAL BENEFIT PER VMT REDUCED $0.07 $0.07 
54 NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $3,205 $3,207 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROG REDUCED $31,953 $32,283 
56 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $57 989 $9156 
57 NET DAILY INDIVIDUAL BENEFIT PER TON OF PM REDUCED $3,131,418 $3,131,487 

58 COST /BENEFIT 
59 NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED $0.63 $0.36 
60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED $0.05 $0.03 
61 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCED $2,137 $2,138 
62 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROG REDUCED $21,302 $21,522 
63 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCED $38,659 $6,104 
64 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF PM REDUCED $2,087,612 $2,087,658 

65 ••~:m:~~~m~·: ::~-~~m~ta•••: et:?srxe,:~=.~t$JEFIT 
66 DAILY PAIVA TE CAPITAL COST $11 487 $11 487 
67 DAILY PRIVATE 0 & M COST $26 $26 
68 DAILY PRIVATE COST $11,513 $11 513 
69 DAILY PAIVA TE CAPITAL BENEFIT $0 $0 
70 DAILY PAIVA TE 0 & M BENEFIT $6,891 $13,785 
71 DAILY PRIVATE BENEFIT $6891 $13,785 
72 NET DAILY PRIVATE COST/BENEFIT $4,621 ($2,272' 

73 COST 
74 NET DAILY PAIVA TE COST PER TRIP REDUCED $3.47 $1 .73 
75 NET DAILY PAIVA TE COST PER VMT REDUCED $0.26 $0.13 
76 NET DAILY PRIVATE COST PER TON OF CO REDUCED $11 784 $5895 
77 NET DAILY PAIVA TE COST PER TON OF ROG REDUCED $117,476 $59,344 
78 NET DAILY PRIVATE COST PER TON OF NOx REDUCED $213,197 $16,831 
79 NET DAILY PRIVATE COST PER TON OF PM REDUCED $11 512 642 $5 756 321 

80 BENEFIT 
81 NET DAILY PRIVATE BENEFIT PER TRIP REDUCED $2.08 $2.08 
82 NET DAILY PAIVA TE BENEFIT PER VMT REDUCED $0.16 $0.16 
83 NET DAILY PRIVATE BENEFIT PER TON OF CO REDUCED $7,053 $7,058 
84 NET DAILY PAIVA TE BENEFIT PER TON OF ROG REDUCED $70,319 $71 ,054 
85 NET DAILY PRIVATE BENEFIT PER TON OF NOx REDUCED $127 615 $20,153 
86 NET DAILY PAIVA TE BENEFIT PER TON OF PM REDUCED $6 891 231 $6,892,269 

87 COST/BENEFIT 
88 NET DAILY PRIVATE COST/BENEFIT PER TRIP REDUCED $1.39 ($0.34\ 
89 NET DAILY PAIVA TE COST/BENEFIT PER VMT REDUCED $0.10 ($0.03\ 

90 NET DAILY PAIVA TE COST/BENEFIT PER TON OF CO REDUCED $4,730 ($1 ,163' 
91 NET DAILY PRIVATE COST/BENEFIT PER TON OF ROG REDUCED $47157 ($11 ,711 
92 NET DAILY PAIVA TE 'COST/BENEFIT PER TON OF NOx REDUCED $85582 ($3 321 
93 NET DAILY PRIVATE COST/BENEFIT PER TON OF PM REDUCED $4,621,412 ($1 '135,948' 
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138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $7.76 $7.76 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $0.58 $0.58 
141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $26,338 $26,356 
142 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $262 577 $265,321 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $476,529 $75,252 
144 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $25 732 577 $25 736152 

145 SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
146 TOTAL DAILY COST $28,381 $56,770 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $28 381 $56,770 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $8.55 $8.55 
151 NET DAILY COST PER VMT REDUCED $0.64 $0.64 
152 NET DAILY COST PER TON OF CO REDUCED $29,050 $29,068 
153 NET DAILY COST PER TON OF ROG REDUCED $289 606 $292 628 
154 NET DAILY COST PER TON OF NOx REDUCED $525,581 $82,997 
155 NET DAILY COST PER TON OF PM REDUCED $28,381,383 $28,384,958 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0.00 $0.00 
158 NET DAILY BENEFIT PER VMT REDUCED $0.00 $0.00 
159 NET DAILY BENEFIT PEA TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PER TON OF ROG REDUCED $0 $0 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0 $0 
162 NET DAILY BENEFIT PER TON OF PM REDUCED $0 $0 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PEA TRIP REDUCED $8.55 $8.55 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $0.64 $0.64 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $29 050 $29068 
167 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $289,606 $292,628 
168 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $525,581 $82,997 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $28381 383 $28 384958 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $17,306 $23,100 
172 TOTAL DAILY BENEFIT $28 381 $56 770 
173 TOTAL DAILY COST/BENEFIT ($11,075) ($33,670 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $5.22 $3A8 
176 NET DAILY COST PER VMT REDUCED $0.39 $0.26 
177 NET DAILY COST PEA TON OF CO REDUCED $17,714 $11,828 
178 NET DAILY COST PEA TON OF ROG REDUCED $176 593 $119 070 
179 NET DAILY COST PEA TON OF NOx REDUCED $320,484 $33,771 
180 NET DAILY COST PER TON OF PM REDUCED $17,306,115 $11 549.823 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $8.55 $8.55 
183 NET DAILY BENEFIT PER VMT REDUCED $0.64 $0.64 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $29,050 $29,068 
185 NET DAILY BENEFIT PER TON OF ROG REDUCED $289,606 $292,628 
186 NET DAILY BENEFIT PER TON OF NOx REDUCED $525,581 $82,997 
187 NET DAILY BENEFIT PER TON OF PM REDUCED $28,381 ,383 $28,384,958 . \ 
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188 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PEA TRIP REDUCED ($3.34\ css.on 
190 NET DAILY COST/BENEFIT PEA VMT REDUCED ($0.25) ($0.38' 
191 NET DAILY COST/BENEFIT PEA TON OF CO REDUCED ($11 336) ($17,240 
192 NET DAILY COST/BENEFIT PEA TON OF AOG REDUCED ($113 013\ ($173,558 
193 NET DAILY COST/BENEFIT PEA TON OF NOx REDUCED ($205 098 ($49 226) 

194 NET DAILY COST/BENEFIT PEA TON OF PM REDUCED ($11 075 268' ($16 835 136) 

' ' 
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TCM # 9 CHILDCARE CENTERS 

ASSUMPTIONS 
1 Amortization period for construction projects 30 MTA 

2 Amortization period for equipment purchase 12 MTA 

3 O&M cost for a passenger vehicle {$/mile) $0.48 AAA 

4 Construction cost of arterial ($/lane mile) $900 000 CAL TRANS 

5 Construction annualization factor (CAF) 0.09 CALCULATED 

6 Bus annualization factor (BAF) 0.13 CALCULATED 

7 car annualization factor 0.25 CALCULATED 

8 lnterst rate 8% MARKET RATE 

9 Lane miles arterial/vehicle trip 0.0018 COMSIS 

10 Lane miles freeway/vehicle trip 0.0015 COMSIS 

11 O&M cost of arterial ($/LANE MILE) $765 CAL TRANS 

12 O&M cost of freeway ($/LANE MILE) $2,000 CAL TRANS 

13 Monthly_parkino cost for sov $100 MTA 

14 Monthly parking cost for ridasharing employee $40 CALCULATED 

15 Monthly parking savinos for ridesharing employee $60 CALCULATED 

16 Percent of parking paid by private sector 90% SCAQMO 

17 Percent of parking paid by employees 10% SCAQMD 

18 Air POllution cost per mile $0.015 RUTHERFORD AND WELLANOER, 1gse 

19 Cost per vehicle-miles of delay $0.11 RUTHERFORD AND WELLANOER, 1gse 

20 Construction cost of freeway ($/ lane mile} not including right of way $2,500,000 SANDAG 

21 Construction cost of freeway ($/lane mile) including $12,000,000 CAL TRANS (MIN) 

right of way and connectors to other freeways (IN METROPOLmAN AREA) 

22 Construction cost of freeway ($/lane mile) including $10,000,000 CAL TRANS (MAX) 

right of way and connectors to other freeways (IN METROPOLITIAN AREA) 

23 Average construction cost of freeway ($/lane mile) including $14,000,000 CAL TRANS (AVERAGE} 

right of wav and connectors to other freewavs (IN METROPOLITIAN AREA) 

24 Construction cost of HOV lane _{_$/lane mile) $2 500 000 MTC 

25 Average cost of a passenger vehicle $16,000 AAA 

26 Average cost per commute trip of 11.4 miles $5.47 CALCULATED 

27 Aver~g_e cost per mile to drive for rideshare trip $0.19 CALCULATED 

28 Average saving per mile to drive for ridashare trip $0.29 CALCULATED 

29 Car annualization factor 0.25 CALCULATED 

30 Construction annualization factor 0.09 CALCULATED 

31 Construction and equipment cost of childcare facility ($/space) $22,064 SIERRA 

32 Operation and maintenance cost per space $353 MTA 

33 Number of spaces needed 7909 MTA 

34 Utilization rate (standard) 5932 MTA / 

35 Utilization rate (hioh) 7,909 MTA 

36 Revenue per space ($/month) $470 MTA 
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COST -EFFECTIVENESS MODEL 
METHODOLOGY 

DAILY PUBLIC CAPITAL COST= CAPITAL START -UP COST 
NCSN * CCPS * CAF/260 WHERE; 
NCSN = NUMBER OF CHILDECARE SPACES NEEDED 
CCPS = CONSTRUCTION COST PER SPACE 
CAF = CONSTRUCTION ANNULIZA TION FACTOR 

DAILY PUBLIC OPERATION AND MAINTENANCE COST= 

(DPAC) WHERE; 
DPA = DAILY PUBLIC ADMINISTRATIVE COST 

DAILY PUBLIC COST = 
(DPCC+DPOMC) WHERE; 
DPCC= DAILY PUBLIC CAPITAL COST 
DPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 0 

DAILY PUBLIC COST/REVENUE (DPCIR) = 
-- (DPCOMC)-(DPR) WHERE; 

DPCOMC = DAILY PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 
DPR = DAILY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING= 

(DPCB) + (DPOMB) WHERE; 
DPCB = (DPTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 

+ (DPTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 
DPTR = DAILY TRIPS REDUCED 
LMF/T =LANE MILES OF FREEWAY PER TRIP 
CCLMF = CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF =CONSTRUCTION ANNUAUZATION FACTOR 
POTOF = PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCTION COST OF A TERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 
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COST -EFFECTIVENESS MODEL 
DPOMB = (DTR) * (LMFA/T) * (OMCLMF)/260 * (POTOF) + 

+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 
OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF = PERCENTOFTRIPSON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 

{NDPC/R) - {DPB) 

iJ.':~:~l~r~~~:~!i!ill~~~:!i'~::'!!-!li!l!~i!i!il!:~:~:l:[:il:iJ:i!:::!:tit:!: ~·~!l.'i :! lJ!"i'i::~:::~!l!:::! 

DAILY INDIVIDUAL CAPITAL COST (DICC) = 0 

DAILY INDIVIDUAL OPERATION AND MAINTENANCE COST (DIOMC) = 
DNSU * MCPS*12/260 + DNSU * DCPTT WHERE; 
DNSU = DAILY NUMBER OF SPACES UTILIZED 
MCPS = MONTHLY COST PER SPACE 
DCPTT = DAILY COST PER TRANSIT TRIP 

DAILY INDIVIDUAL BENEFIT (DIB) = 

(DICB) + (DIOMB) WHERE; 
DICB = DAILY INDIVIDUAL CAPITAL BENEFIT (CAR COST) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DIOMB = 
(DOMCPM) * (DVMTR) *.21 05*.9+ 

+ (.1 0 * DIPS*DNSU) WHERE; 
DOMBPRT = DAILY OPERATION ANO MAINTENANCE BENEFIT PER RIDESHAAE TRIP 

OVTR = DAILY VEHICLE TRIPS REDUCED 

.21 IS THE PERCENT OF 0 & M COST ATTRIBUTED TO SAVINGS 

DIPS = DAILY INDIVIDUAL PARKING COST SAVING 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/8) = 

(DIC) - (DIS) WHERE; 
DIC = DAILY INDIVIDUAL COST 
DIB = DAILY INDIVIDUAL BENEFITS 
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DAILY PAIVA TE CAPITAL COST (DPRCC) = 0 

DAILY PRIVATE 0 & M COST (DPROMC) = 
DNSC * OMCPS/260 + DPRAC WHERE; 
DNSC = OAIL Y NUMBER OF SPACES CONSTRUCTED 

OMCPS = OPERA TlON AND MAINlENANCE COST PER SPACE 
DPRAC =DAILY PRIVAlE ADMINSTRATIVE COST 

DAILY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 
(DNSU) * (MPC)* 12/260 * .90 + (DNSU) * (RPS) WHERE; 
DNSU = DAILY NUMBER OF SPACES UTILIZED 
MPC = MONTHLY PARKING COST 
.90 =PERCENT OF PARKING PROVIDED BY PRIVAlE SECTOR 
RPS = REVENUE PER SPACE 

NET DAILY PRIVATE COST/BENEFIT (NDPC/8) = 
(DPRC) - (DPRB) . 

DAPC =DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTR = DAILYVMT REDUCED 
APC/M = AIR POLLUTION COST PER MILE 

DVMDCB =DAILY VEHICLE MILES OF DELAY COST/BEN.EFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED) - (VMT/EXISTING SPEED)* (AVERAGE SPEED) 
DVMDS = OAIL Y VEHICLE MILES OF DELAY SAVED 
CNMD = DAILY COST PER VEHICLE MILES OF DELAY SAVED 

DSCB = DAILY SOCIETAL COST/BENEFIT 

DSCB = (DAPC) + (DVMDCB) 
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COST -EFFECTIVENESS MODEL 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPS) + (DIS) + (DPRB) + DSB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPRB =DAILY PRIVATE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC!B) = 
[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIS) + (DPRB) + (DSS)] 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC). + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 

(DPB) + (DIB) + (DPRB) + (DSB) WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPRB = DAILY PRIVATE BENEFITS 
DSB = DAILY SOCIETAL BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/S) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIS) + (DPRS)+ (DSB)] 
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LIKELY OUTCOMES 

ll~l~~:~,lllliiii!II'~JJZ.;E:~,l.=FIT 
STANDARD HIGH 

1 DAILY PUBLIC CAPITAL COST $60405 $60,405 
2 DAILY PUBLIC 0 & M COST $6,040 $6040 
3 DAILY PUBLIC COST $66445 $66445 
4 DAILY PUBLIC REVENUES $0 $0 
5 DAILY PUBLIC COST/REVENUE $66,445 $66,445 
6 DAILY PUBLIC AVOIDED CAPITAL COST 1SCENARIO 2) $29192 $38,922 
7 DAILY PUBLIC AVOIDED 0 & M COST (SCENARIO 2) $154 $206 
6 TOTAL DAILY PUBLIC AVOIDED (SCENARIO 2) $29,346 $39,126 
9 NET DAILY PUBLIC BENEFIT (SCENARIO 2) $29,346 $39,128 

10 DAILY PUBLIC CAPITAL COST (SCENARIO 1) $29192 $36922 
11 DAILY PUBLIC 0 & M COST (SCENARIO 1) $154 $206 
12 TOTAL DAILY PUBLIC COST (SCENARIO 1) $29 346 $39128 
13 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 2) $37 099 $27 317 
14 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 1) $29,346 $39128 

15 COST 
16 DAILY PUBLIC COST PER TRIP REDUCED N/A N/A 
17 DAILY PUBLIC COST PER VMT REDUCED $1.49 $1.12 
16 DAILY PUBLIC COST PER TON OF CO REDUCED $153,453 $114957 
19 DAILY PUBLIC COST PER TON OF ROG REDUCED $1 006 746 $755 059 
20 DAILY PUBLIC COST PER TON OF NOx REDUCED $1 661,130 $1,230,467 
21 DAILY PUBLIC COST PER TON OF PM REDUCED $66 445219 $66445219 

22 BENEFIT 
23 DAILY PUBLIC BENEFIT PER TRIP REDUCED N!A N/A 
24 DAILY PUBLIC BENEFIT PER VMT REDUCED $0.66 $0.66 
25 DAILY PUBLIC BENEFIT PER TON OF CO REDUCED $01,n4 $67,696 
26 DAILY PUBLIC BENEFIT PER TON OF ROG REDUCED $444 639 $444,639 
27 DAILY PUBLIC BENEFIT PER TON OF NOx REDUCED $733,655 $724,597 
26 DAILY PUBLIC BENEFIT PER TON OF PM REDUCED $29 346,161 $39,126 241 

29 COST/BENEFIT 
30 NET DAILY PUBLIC COST/BENEFIT PER TRIP REDUCED N/A N/A 
31 NET DAILY PUBLIC COST/BENEFIT PER VMT REDUCED $0.63 $0.46 
32 NET DAILY PUBLIC COST/BENEFIT PER TON OF CO REDUCED $65679.07 $47 261.21 
33 NET DAILY PUBLIC COST/BENEFIT PER TON OF ROG REDUCED $562106.63 $310,420.20 
34 NET DAILY PUBLIC COST/BENEFIT PER TON OF NOx REDUCED $927 475.94 $505,669'.95 
35 NET DAILY PUBLIC COST/BENEFIT PER TON OF PM REDUCED $37 099 037.56 $27 316 9n.23 

36 !![J~:I:lllllllllllill~m:;;rm~~~~· 
37 DAILY INDIVIDUAL CAPITAL COST $0 $0 
38 DAILY INDIVIDUAL 0 & M COST $141 723 $166,964 
39 DAILY INDIVIDUAL COST $141 723 $166 964 
40 DAILY INDIVIDUAL CAPITAL BENEFIT $0 $0 
41 DAILY INDIVIDUAL 0 & M BENEFIT $7,247 $9,062 
42 DAILY INDIVIDUAL BENEFIT $7247 $9,062 
43 NET DAILY INDIVIDUAL COST/BENEFIT $134 476 $179,902 
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44 COST 
45 NET DAILY INDIVIDUAL COST PEA TRIP REDUCED N/A N/A 
46 NET DAILY INDIVIDUAL COST PER VMT REDUCED $3.18 $3.18 
47 NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $327,305 $326,928 
48 NET DAILY INDIVIDUAL COST PER TON OF ROG REDUCED $2,147,321 $2,147,321 
49 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $3,543,080 $3,499,338 
50 NET DAILY INDIVIDUAL COST PER TON OF PM REDUCED $141 723196 $168 964 262 

51 BENEFIT 
52 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED N/A N/A 
53 NET DAILY INDIVIDUAL BENEFIT PER VMT REDUCED $0.16 $0.15 
54 NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $16,736 $15,678 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROG REDUCED $109,806 $102,976 
56 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $181 184 $167 813 
57 NET DAILY INDIVIDUAL BENEFIT PEA TON OF PM REDUCED $7,247,348 $9,061,909 

58 COST/BENEFIT 
59 NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED N/A N/A 
60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED $3.01 $3.02 
61 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCED $310,566 $311,250 
62 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROG REDUCED $2,037 513 $2,044,345 
63 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCED $3361,896 $3,331 ,525 
64 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF PM REDUCED $134,475,848 $179,902,352 

65 :[JmJlJ;'K//~f:~··:::::9:_t;~~I~:R•·•:~O$T/13.~tfl EFIT 
66 DAILY PAIVA TE CAPITAL COST $0 $0 
67 DAILY PAIVA TE 0 & M COST $11,732 $11,732 
68 DAILY PRIVATE COST $11,732 $11,732 
69 DAILY PAIVA TE CAPITAL BENEFIT $0 $0 
70 DAILYPRIVATEO& M BENEFIT $128,673 $171,564 
71 DAILY PRIVATE BENEFIT $128,673 $171,564 
72 NET DAILY PRIVATE COST/BENEFIT ($116,941\ ($159,833\ 

73 COST 
74 NET DAILY PAIVA TE COST PER TRIP REDUCED N/A N/A 
75 NET DAILY PRIVATE COST PERVMT REDUCED $0.26 $0.20 
76 NET DAILY PAIVA TE COST PER TON OF CO REDUCED $27094 $20 297 
77 NET DAILY PAIVA TE COST PER TON OF ROG REDUCED $177,756 $133,317 
78 NET DAILY PAIVA TE COST PER TON OF NOx REDUCED $293,298 $217,257 
79 NET DAILY PAIVA TE COST PER TON OF PM REDUCED $11 731 905 $11 731 905 

80 BENEFIT 
81 NET DAILY PRIVATE BENEFIT PER TRIP REDUCED N/A N/A 
82 NET DAILY PAIVA TE BENEFIT PER VMT REDUCED $2.88 '$2.88 
83 NET DAILY PRIVATE BENEFIT PEA TON OF CO REDUCED $297,167 $296,824 
84 NET DAILY PAIVA TE BENEFIT PER TON OF AOG REDUCED $1,949,596 $1 949,596 
85 NET DAILY PRIVATE BENEFIT PER TON OF NOx REDUCED $3 216 834 $3,177.120 
86 NET DAILY PAIVA TE BENEFIT PEA TON OF PM REDUCED $128,673,346 $171,564,462 

87 COST/BENEFIT 
88 NET DAILY PRIVATE COST/BENEFIT PER TRIP REDUCED N/A N/A 
89 NET DAILY PAIVA TE COST/BENEFIT PER VMT REDUCED ($2.62\ ($2.69 
90 NET DAILY PRIVATE COST/BENEFIT PEA TON OF CO REDUCED ($270,073 ($276,527) 
91 NET DAILY PAIVA TE COST/BENEFIT PER TON OF ROG REDUCED ($1 771,840 ($1 ,816.279 
92 NET DAILY PRIVATE COST/BENEFIT PER TON OF NOx REDUCED ($2 923,536 ($2.959 862 
93 NET DAILY PAIVA TE COST/BENEFIT PER TON OF. PM REDUCED ($116,941,442' ($1 59,832,557) 
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138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED N/A N/A 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $3.69 $3.68 
141 NET DAILY COST/BENEFIT PEA TON OF CO REDUCED $380128 $378,649 
142 NET DAILY COST/BENEFIT PEA TON OF AOG REDUCED $2,493,867 $2 487 035 
143 NET DAILY COST/BENEFIT PEA TON OF NOx REDUCED $4114 881 $4,052 945 
144 NET DAILY COST/BENEFIT PEA TON OF PM REDUCED $164 595221 $218 859 051 

145 
.,,,., .. ,I ., ... ,.,BJIRIQ····rt~··········msJi·BfJI·t:trs®Emf!·l~'j!(LONG TERM) ~&: !:i=;fi .... :;: . ~:.~, .. :· ..... ::· .. Jr:_,,,::;.:;;:::·::::. _:._·:·· :;;: .. r , :::- .:;;_;;~)i: ·· .. / • :::· .=·~ •. : _.,;: .. : .. :~r~] 

146 TOTAL DAILY COST S167,2n $222 435 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $167,2n $222 435 

149 COST 
150 NET DAILY COST PER TRIP REDUCED N/A N/A 
151 NET DAILY COST PEA VMT REDUCED $3.75 $3.74 
152 NET DAILY COST PER TON OF CO REDUCED $386,322 $384,836 
153 NET DAILY COST PER TON OF ROG REDUCED $2 534 507 $2 527 676 
154 NET DAILY COST PER TON OF NOx REDUCED $4181,937 $4,119,175 
155 NET DAILY COST PEA TON OF PM REDUCED $167,277,489 $222 435,473 

156 BENEFIT 
157 NET DAILY BENEFIT PEA TRIP REDUCED N/A N/A 
158 NET DAILY BENEFIT PEA VMT REDUCED $0.00 $0.00 
159 NET DAILY BENEFIT PEA TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PEA TON OF ROG REDUCED $0 $0 
161 NET DAILY BENEFIT PEA TON OF NOx REDUCED $0 $0 
162 NET DAILY BENEFIT PEA TON OF PM REDUCED $0 $0 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED N/A N/A 
165 NET DAILY COST/BENEFIT PEA VMT REDUCED $3.75 $3.74 
166 NET DAILY COST/BENEFIT PEA TON OF CO REDUCED $386 322 $384 836 
167 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $2 534,507 $2 527 676 
168 NET DAILY COST/BENEFIT PEA TON OF NOx REDUCED $4,161,937 $4,119,175 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $167 2n489 $222 435473 

170 SCENARI0#2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $219 900 $267,141 
172 TOTAL DAILY BENEFIT $167 2n $222 435 
173 TOTAL DAILY COST/BENEFIT $52,623 $44,706 

174 COST 
175 NET DAILY COST PEA TRIP REDUCED N/A N/A 
176 NET DAILY COST PER VMT REDUCED $4.93 _$4.49 
177 NET DAILY COST PER TON OF CO REDUCED $507,853 $462,182 
178 NET DAILY COST PER TON OF ROG REDUCED $3 331 623 $3035 698 
179 NET DAILY COST PER TON OF NOx REDUCED $5 497 506 $4 947 063 
180 NET DAILY COST PER TON OF PM REDUCED $219 900,319 $267 141 385 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED N/A N/A 
183 NET DAILY BENEFIT PER VMT REDUCED $3.75 $3.74 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $386,322 $384 836 
165 NET DAILY BENEFIT PER TON OF ROG REDUCED $2,534 507 $2,527,676 
186 NET DAILY BENEFIT PER TON OF NOx REDUCED $4,181 ,937 $4119,175 
187 NET DAILY BENEFIT PER TON OF PM REDUCED $167,277489 $222,435.473 

17-Dec-93 95 



COST -EFFECTIVENESS MODEL LACMTA 

188 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PER TRIP REDUCED N/A N/A 
190 NET DAILY COST/BENEFIT PER VMT REDUCED $1 .18 $0.75 
191 NET DAILY COST!BENEFIT PER TON OF CO A EDUCED $121 531 sn.346 
192 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $797,316 $508,022 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $1 ,315,571 $827,887 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $52 622 830 $44 705 912 

/ 
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TCM # 10 BICYCLE IMPROVEMENTS 

ASSUMPTIONS 
1 Averaae lenath of a vanpool trip (miles) 20 REG. XI/ 

2 Average cost per mile to drive $0.48 AAA 
3 Average cost peJ commute trip of 11 .4 miles $5.47 CALCUlATED 

4 Average cost per commute trip of 20 miles $9.60 CALCULATED 

5 Percent of VMT on freeways 50% LARTS MODEL 

8 Average subsidy for carpoolers per trip $1 .00 ASSUMED 

1 Amortization period tor· a car (years) 5 AAA 

8 Averaoe cost of a passenger vehicle $16000 AAA 
e Interest rate 8% 

10 Average cost per parking ($/ month) $100 
11 Construction cost of arterials ($ per lane mile) $900000 CAL TRANS 

12 lane miles arterial/Vehicle trip 0.0018 COMSIS 

13 lane miles freeway/Vehicle trip 0.0015 COMSIS 

14 O&M cost of arterial C$A.ANE MILE) $765 CAL TRANS 

15 O&M cost of freeway C$A.ANE MILE) $2,000 CAL TRANS 

18 Percent of parking paid by private sector 90% SCAQMD 

17 Percent of parking paid by individual 10% SCAOMD 

18 Ajr pollution cost per mile $0.015 RUTHERFORD AND WELLANDER. 1Me 

18 Cost per vehicle-miles of delay $0.11 RUTHERFORD AND waLANOER, 1tae 

20 Construction cost of freeway ($/lane mile) not including right of way $2500000 SANDAG 

21 Construction cost of freeway ($/lane mile) including $12,000,000 CAL TRANS (MIN) 
right of way and connectors to other.._ (IN METROPOLITIAN AREA) 

22 Construction cost of freeway ($/lane mile) including $16,000,000 CAL TRANS (MAX) 

right of way and connectors to other f (IN METROPOLITIAN AREA) 

23 Average construction cost of freeway ($/lane mile) including $14,000,000 CAL TRANS (AVERAGE) 

right of way and connectors to other f (IN METROPOLITIAN AREA) 

24 Construction cost of HOV lane ($/lane mile) $2500000 MTC 

25 Capital cost of bicycle racks ($/rack) $125 MTA 

28 Capjtal cost of shower facilities $300.00 ESGVEQG 

27 Capital cost of locker $750 MTA 

28 Operation and Maintenance of shower facilities ($/SQ. FT.)· $0.75 ESGVEQG 

20 I Operation and Maintenance of lockers ($/per user) $5 ESGVEQG 

30 Capital cost of bikes ($/bike) $300 ESGVEQG 

31 I Operation and maintenance of bikes work SPace ($/sa. ft) $2 ESGVEQG 

32 Capital cost of hamlet ($/unit) $30 MTA 

33 Operation and maitenance of bike ($/user) $30 ESGVEQG 

~ Construction cost of bikeway including new paving & striping ($/lane $620000 MTA(PATn HELM) 

35 Construction cost of bikewav includlna new oavina & strioina ($/lane $20000 MTA<PATn HELM'I 

3e Capital cost of apparel {shorts shoes jersey) $115 MTA 

37 Operation and maintenance cost per bicycle lane mile $200 MTA 

38 Class IIane miles 50 MTA 

38 Class II lane miles 2500 MTA 
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METHODOLOGY 
ANNUALIZATION FACTOR (AF) = 

AF= IR/(1-{1 +{IR)) A (-N) WHERE; 

IR = INTEREST RATE 

N = AMORTIZATION PERIOD FOR BUS!l"ACILITY LIFETIME 

DAILY PUBLIC CAPITAL COST (DPCC) 

BAF = 

VAF = 
CAF = 
CAF = 

0.25 
0.25 
0.09 
0.25 

DPCC = (LMOCI)*(CPLMI)*CAF/260 + (LMOCII)*(CPLMII)*CAF/260 + 
+ (DVTR/2)*(NLPR)*(CPL)/260 +(DVTR/20)*(NSFPR)* 
*CAF/260*{CPSF)*CAF/260+ {DVTR/2)*(NRPR)*(CPR)*CAF/260 

L.MOCI ,. BICYCLE CLASS I LANE MILES 

CPLMI = COST PER CLASS I LANE MILE 

CAF = CONSTRUCTION ANNUALIZATION FACTOR 

LMOCII = BICYCLE CLASS II LANE MILES 

CPLMII = COST PER BICYCLE CLASS II LANE MILE 

DVTR = DAILY VEHICLE TRIPS REDUCED 

NLPR = NUMBER OF LOCKERS PER RIDER 

CPL. = COST PER LOCKER 

NSF= NUMBER OF SHOWER FACILITIES PER RIDER 

CPSF = COST PER SHOWER FACILITY 

NRPR = NUMBER OF RACKS PER RIDER 

CPR = COST PER RACK 

DAILY PUBLIC 0 & M COST (DPOMC) = 

{BLM)*{OMCPBLM)/260+ (OMCOSF) *(NSF)/260 + 
+{OMCOR)*(NR)/260+(0MCPL)*(NL)/260 WHERE; 
BLM = TOTAL BICYCLE LANE MILES 

OMCPBLM = 0 & M COST PER BICYCLE LANE MILE 

OMCOSF = 0 & M COST OF SHOWER FACILITIES 

OMCOR = 0 & M COST OF RACKS 

OMCOL = 0 & M COST OF LOCKERS 

NL = NUMBER OF LOCKERS 

NR = NUMBER OF RACKS 

NSF = NUMBER OF SHOWER FACILITIES 

NL, NSF. AND NR IS DETERMINED BASED ON TRIPS REDUCED 

(DPAC) = OAIL Y PUBLIC AOMINISTRATlVE COST (OPAC) = 10% OF TOTAL COST 

27-Dec- 93 
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COST -EFFECTIVENESS MODEL 
DAILY PUBLIC COST (DPC) = 

(DPCC+DPOMC) WHERE; 

OPCC • OAIL Y PUBLIC CAPITAL COST 

DPOMC • DAD. Y PUBLIC 0 & M COST 

DAILY PUBliC REVENUES (DPR) • 0 

DAILY PUBLIC COST/REVENUE (DPC/R) = 

(DPCOMC)-(DPR) WHERE; 

DPCOMC = DAI. Y PUBLIC CAPITAL AND OPERATlON AND MAINTENANCE COST 

OPR = DAILY PUBliC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING = 

(DPCB) + (DPOMB) WHERE; 

DPCB = (DVTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DPTR) * (LMA/T) * (CCLMA) * .(CAF)/260*(POTOA) WHERE; 

OVTR • DAILY TRIPS REDUCED 

LMF/T = LANE MLES OF FREEWAY PER TRIP 

CCLMF • CONSTRUCnDN COST OF FREEWAY LANE MLE 

CAF • CONSTRUCnDN ANNUALIZAllON FACTOR 

POTOF = PERCENT OF TRIPS ON FREEWAYS 

LMA • LANE MLES OF ARTERIAL PER TRIP 

CCLMA = CONSTRUCTION COST OF ATERIAL LANE MI.E 

POTOA • PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR) * (LMF/T) * (OMCLMF)/260 * (POTOF) + 
+ (DTR) * (LMNT) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF • 0 & M COST PER LANE MR..E OF FREEWAY 

OMCLMA • 0 & M COST PER LANE MLE OF ARTERIAL 

POTOF • PERCENT OF TRIPS ON FREEWAY 

POTOA • PERCENT OF TRIPS ON ARTERIAL 

LACMTA 

NET PUBLIC DAILY COST/BENEFIT COUNTING THe AVOIDED COSTS (NDPC/BIAC) = 
(NDPC/R) - (DPB) 
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DAILY IDIVIDUAL COST (DIC) = 

(DICC) + (DIOMC) 

DICC = (CCB)*(DVTR/2)*8AF/260+(CCH)*(DVTR/2)/260+ 
+ (CCA)*(DVTR/2)/260 WHERE; 

CCB = CAPITAl. COST OF A BICYCLE 

DVTll = DAILY VEHICLE TRIPS REDUCED 

CCH = CAPITAl. COST OF A HELMET 

CCA = CAPITAl. COST OF APPAREL 

DIOMC = (DOMCPB) * (NB)/260 WHERE; 

DOMCPM = DAILY 0 & M COST PER BICYCLE 

NB = NUMBER OF BICYCLES = DAILY VEHICLE TRIPS REDUCED/2 

DAILY INDIVIDUAL BENEFIT (DIB) = 

(DICB) + (DIOMB) WHERE; 

DICB = DAILY INDIVIDUAL CAPITAL BENEFIT (CAR COST) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DIOMC = (DOMCPM) * (DVMTR) * (.21) +(.10 * DIPC) WHERE; 

DOMCPM = DAILY 0 & M CAR COST PER MILE TO DRIVE 

DVMTR = DAILY VEHICLE MILES TRAVELED REDUCED 

.21 IS THE PERCENT OF 0 & M COST ATTRIBUTED TO SAVINGS 

OIPC = DAILY INOMDUAl. PARKING COST 

DVTll = DAILY VEHICLE TRIPS REDUCED 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 
(DIC)- (DIB) WHERE; 
DIC = OAIL Y INDMDUAl. COST 

DIB = OAIL Y INDMDUAl. BENEFITS 

27-Dec-93 
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DAILY PRIVATE CAPITAL COST (DPRCC) = 0 
DAILY PRIVATE 0 & M COST (DPROMC} = 
(VTR)/2 * (MPC}*12/260 * .90 
DALY PRIVATE CAPITAL BENEFIT (DPRCB} = 0 
DAILY PRIVATE 0 & M BENEFIT (DPROMB} = 
(VTR} * (MPC}*12/260 * .90 WHERE; 
VTR • DAR.. Y VEHICLE TRIPS REDUCED 
MPC = MONTHLY PARKING COST 

.110 • PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 
(DPRC} - (DPRB) 

DAPC =DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTR • DAIL. Y VMT REDUCED 

APC/M • AIR POUUOON COST PER MilE 

EFIT 

DVMDCB = DAILY VEHICLE MILES OF DELAY COST/BENEFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 

LACMTA 

DVMDS = (VMT/NEW SPEED)- (VMT/EXISTING SPEED)* (AVERAGE SPEED) 
DVMDS .. DAIL. Y VEHICLE MLES OF DELAY SAVED 

CIVMO • · DAIL. Y COST PER VEHICLE MLES OF DELAY SAVED 

DSCB = DAILY SOCIETAL COST/BENEFIT 

DSCB = (DAPC) + {DVMDCB) / 
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TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
{DPC) + (DIC) + (DPRC) + {DAPC) WHERE; 
DPC = CAllY PUBliC COST 

DIC = DAD. Y INDIVIDUAL COST 

DPRC = DAILY PRIVATE COST 

DAPC = OAIL YAIR POLLUTION COST 

TOTAL DAILY BENEFITS (TDB) = 

(DPB) + (DIB} + (DPRB) + DVMDB WHERE; 
OPB = DAILY PUBLIC BENEFITS 

DIB = DAILY INDIVIDUAL BENEFITS 

OPRB = DALY PRIVATE BENEFITS 

DVM DB = DAILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DAPC)) - [(DPB) + (DIB) + (DPRB) + (DVMDB)] 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO# 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST {TDC) = 
(DPC} + (DIC) + (DPRC) + (DAPC} + (DVMDC} WHERE; 
OPC = DALY PUBLIC COST 

OIC = DAILY INDIVIDUAL COST 

OPRC = OAIL Y PRIVATE COST 

DAPC = DAILY AIR POLLUTION COST 

DVM DC = DAILY VEHICLE MILES OF DELAY COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + {DIB) + (DPRB) WHERE; 
OPB = DAILY PUBLIC BENEFITS 

DIB =DAILY INOMOUAL BENEFITS 

OPRB = DAILY PRIVATE BENEFITS 

DVM DB = OILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/B} = 

[(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC)] - [(DPB) + (DIB) + (DPRB)] 

27-0ec-93 

/ 

102 



COST -EFFECTIVENESS MODEL LACMTA 

LIKELY OUTCOMES 

44 COST 
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COST -EFFECTIVENESS MODEL LACMTA 
45 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $0.91 $0.91 
40 NET DAILY INDNIDUAL COST PER VMT REDUCED $0.30 $().30 
47 NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $4,807 $4,871 

48 NET DAILY INDIVIDUAL COST PER TON OF ROG REDUCED $M,150 $88,157 

4~ NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $128,032 $130.148 

50 NET DAILY INOMO UAL COST PER TON OF PM REDUCED ERR ERR 

51 BENEFIT 
52 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED $1.30 $1.30 
53 NET DAILY INDIVIDUAL BENEFIT PEA VMT REDUCED $0.43 $0.43 
54 NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $7094 $7,099 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROG REDUCED $94474 $94482 
se NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $182854 $185,866 
57 NET CAllY INOMDUAL BENEFIT PER TON OF PM REDUCED ERR ERR 

58 COST/BENEFIT 
5~ NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED ($0.39) ($0.39) 

60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED ($0.13) ($0.131 

C51 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCE I ($2,127) ($2.1281 

C52 NET DAILY INDIVIDUAL COST /BENEFIT PEA TON OF ROG REDUC ($28.325) ($28,324 

C53 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCE ($54,822) ($55,7201 

C54 NET OAIL Y INOMOUAL COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

e5 ~[RIJ:~IDl~·!::·~:~~1[:~'Ji!:l~~~-~]p~J2::~NEFIT 
GC5 DAILY PRIVATE CAPITAL COST $0 $0 
C57 DAILY PRIVATE 0 & M COST $0 $0 
&8 DAILY PRIVATE COST $0 $0 
0~ DAILY PRIVATE CAPITAL BENEFIT $0 $0 
70 DAILY PRIVATE 0 & M BENEFIT $9024 $18 051 
71 DAILY PAIVA TE BENEFIT $9024 $18051 
72 NET DAILY PRIVATE COST/BENEFIT ($9,024 ($18 051 

73 COST 
74 NET DAILY PRIVATE COST PER TRIP REDUCED $0.00 $0.00 
75 NET DAILY PRIVATE COST PER VMT REDUCED $0.00 $0.00 
70 NET DAILY PRIVATE COST PER TON OF CO REDUCED $0 $0 
77 NET DAILY PRIVATE COST PER TON OF ROG REDUCED $0 $0 
78 NET DAILY PRIVATE COST PER TON OF NOx REDUCED $0 $0 
7~ NET DAILY PRIVATE COST PER TON OF PM REDUCED ERR ERR 

80 BENEFIT 
81 NET DAILY PRIVATE BENEFIT PER TRIP REDUCED $2.08 $2.08 
82 NET DAILY PRIVATE BENEFIT PER VMT REDUCED $0.69 $0.69 
83 NET DAILY PRIVATE BENEFIT PER TON OF CO REDUCED $11 294 $11 303 
84 NET DAILY PRIVATE BENEFIT PER TON OF ROG REDUCED $150 404 $150_A21 
85 NET DAILY PRIVATE BENEFIT PER TON OF NOx REDUCED $291 104 $295910 
ae NET DAILY PRIVATE BENEFIT PER TON OF PM REDUCED ERR ERR 

87 COST/BENEFIT 
88 NET DAILY PRIVATE COST/BENEFIT PER TRIP REDUCED ($2.08 ($2.08 
8~ NET DAILY PRIVATE COST/BENEFIT PER VMT REDUCED ($0.69 ($0.69 
~ NET DAILY PRIVATE COST/BENEFIT PER TON OF CO REDUCED ($11 294 ($11 303 
g1 NET DAILY PRIVATE COST/BENEFIT PER TON OF ROO REDUCED ($150 404 ($150 421\ 
g2 NET DAILY PRIVATE COST/BENEFIT PER TON OF NOx REDUCED ($291 104 ($295 910 
G3 NET DAILY PRIVATE COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

~4 •·~:i~l.~A~:!i;•~O$T7a:~t'Jt;·•p:I.I.·:!~:;::. 
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COST -EFFECTIVENESS MODEL LACMTA 

es SCENARIO #1 THE BUILD SCENARIO HORT TERM 
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COST -EFFECTIVENESS MODEL LACMTA 

138 COST/BENEFIT · 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $8.24 $8.24 
140 NET DAILY COST /BENEFIT PER VMT REDUCED $2.74 $2.74 
141 NET DAILY COST /BENEFIT PER TON OF CO REDUCED $44 784 $44817 
142 NET DAILY COST /BENEFIT PER TON OF ROG REDUCED $596 375 $596 440 
143 NET DAILY COST /BENEFIT PER TON OF NOx REDUCED $1 154 274 $1,173 325 
144 NET DAILY COST /BENEFIT PER TON OF PM REDUCED ERR ERR 

145 SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
146 TOTAL DAILY COST $36 284 $72 576 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $36284 $72 576 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $8.35 $8.35 
151 NET DAILY COST PER VMT REDUCED $2.78 $2.78 
152 NET DAILY COST PER TON OF CO REDUCED $45 412 $45 445 
153 NET DAILY COST PER TON OF ROG REDUCED $604 733 $604 798 
154 NET DAILY COST PER TON OF NOx REDUCED $1 170 450 $1 189 766 
155 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0.00 $0.00 
158 NET DAILY BENEFIT PER VMT REDUCED $0.00 $0.00 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0.00 $0.00 
160 NET DAILY BENEFIT PER TON OF ROG REDUCED $0.00 $0.00 
1&1 NET DAILY BENEFIT PER TON OF NOx REDUCED $0.00 $0.00 
152 NET DAILY BENEFIT PER TON OF PM REDUCED ERR ERR 

153 COST/BENEFIT 
1&4 NET DAILY COST/BENEFIT PER TRIP REDUCED $8.35 $8.35 
155 NET DAILY COST/BENEFIT PER VMT REDUCED $2.78 $2.78 
15CI NET DAILY COST/BENEFIT PER TON OF CO REDUCED $45412 $45445 
167 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $604 733 $604 796 
168 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $1 170 450 $1 189 766 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $68 046.14 $79 351.30 
172 TOTAL DAILY BENEFIT $36 283.96 $72 575.74 
173 TOTAL DAILY COST/BENEFIT $31 762.18 $6 775.55 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $15.66 $9.13 
17& NET DAILY COST PER VMT REDUCED $5.22 $3.04 
1n NET DAILY COST PER TON OF CO REDUCED $85164 $49688 
178 NET DAILY COST PER TON OF ROG REDUCED $1 134102 $661,261 
179 NET DAILY COST PER TON OF NOx REDUCED $2 195 037 $1 300 841 
180 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $8.35 $8.35 
183 NET DAILY BENEFIT PER VMT REDUCED $2.78 $2.78 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $45 412 $45 445 
185 NET DAILY BENEFIT PER TON OF ROG REDUCED $604 733 $604 798 
185 NET DAILY BENEFIT PER TON OF NOx REDUCED $1 170 450 $1 189 766 
187 NET DAILY BENEFIT PER TON OF PM REDUCED · ERR ERR 
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188 COST/BENEFIT 
1~ NET DAILY COST/BENEFIT PER TRIP REDUCED $7.31 $0.78 
180 NET DAILY COST/BENEFIT PER VMT REDUCED $2.44 $0.26 
181 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $39752 $4243 
182 NET DAILY COSTJ8ENEFIT PER TON OF ROG REDUCED $529370 $56.463 
183 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $1 024586 $111 075 
184 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERA ERR 
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COST-EFFECTIVENESS MODEL LACMTA 

TCM # 11 EMPLOYEE TRANSIT SUBSIDY 

0 ASSUMPTIONS 
1 Transit vehicle miles in LA Countv 251,410 MTA 

2 Transit peak fleet 1 733 MTA 

3 Active fleet 2294 MTA 

4 Contingency fleet 87 MTA 

5 Caonalcostofabus 
5.1 Diesel 210 000 MTA 

:5.2 Methanol 220 000 MTA 

·5.3 CNG 260 000 MTA 

6 Additional costs for radio and wheel chair 75000 MTA 

7 Total capital bus cost 
7.1 Diesel 285000 MTA 

7.2 Methanol 295000 MTA 

7.3 CNG 335000 MTA 

8 Average capital cost of a bus 260500 MTA 

9 Caoital construction cost ~r facility per bus 130 250 
10 Transit ridership on a weekday 1 169786 MTA 

11 Transit ridership on saturdavs 837722 MTA 

12 Transit ridership on sundays 580335 MTA 

13 Passenger mileft:>us mile 18.2 MTA 

14 Subsigy per passenger mile $0.27 MTA 

15 Cost per bus hour $109.70 MTA 

16 Revenue per passenger mile $0.16 MTA 
. 17 Total bus hours 17 7'2£> MTA 

18 Operation cost $1 944524 MTA 

19 Fare box revenue $729973 MTA 

20 Total seat miles 10,800 996 MTA 

21 Total passenger miles 4569352 MTA 

22 I Operation cost per revenue mile $7.73 MTA 

23 Revenue per revenue mile $2.90 MTA 

24 Amortization period for construction projects 30 MTA 

25 Amortization period for eauipment purchase 12 MTA 

26 Amortization period for vehicles (BUSES) 12 MTA 

27 O&M cost of vehicle $0.48 AAA 

28 Construction cost of arterial ($/lane mile) $900000 CAL TRANS 

29 Construction annualization factor (CAA 0.09 
30 Bus annualization factor (8AF) 0.13 
31 car annualization factor 0.25 / 

32 Amortization period for passenQer car 5 
33 Percent of VMT on freeways 50% LARTSMODEL 

34 Interest rate 8% MARKET RATE 

35 Lane miles arterial/vehicle trip 0.0018 COMSIS 

36 Lane miles freeway/Vehide trip 0.0015 COMSIS 

37 O&M cost of arterial ($/LANE MILE) $765 CAL TRANS 

38 O&M cost/mile of transit $4 MTA 

39 O&M cost/passenger of transit $1 MTA 

40 O&M cost of freeway ($/LANE MILE) $2000 CAL TRANS 

41 Monthly parking cost $100 MTA 

42 Percent of parking paid by the private sector 90% SCAOMO 

43 Percent of oarkina paid bv indiviuals 10% SCAQMD 

44 Air pollution cost per mile $0.015 RUTHERFORD AND WELLANDER, 1986 
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COST -EFFECTIVENESS MODEL 
45 
46 
47 

48 

49 

50 
51 
52 
53 
54 
55 
56 
57 

cost per vehicle-miles of delay 
Construction cost of freew~Jiane mile) not includinQ right of way 
Construction cost of freeway ($/lane mile) including 

right of way and connectors to other freeways 
Construction cost of freeway ($/lane mile) including 

riaht of way and connectors to other freeways 
Average construction cost of freeway ($/lane mile) including 

right of way_ and connectors to other freeways 
Construction cost of HOV lane ($/lane mile) 
Passengers per bus mile 
Average cost of a rvehicle 
Operation cost per 
Fare box revenue per oassenQer 
AveraQe subsidy per r 
Monthly employee transit subsidv 1$/MO) 
Monthly fair per passenaer 

METHODOLOGY 

ANNUALIZATION FACTOR (AF) = 

AF= IR/(1- (1 + (IR))" (- N) WHERE; 

IR =INTEREST RATE 
N = AMORTIZATION PERIOD FOR BUS/FACILITY LIFETIME 

DAILY PUBLIC CAPITAL COST (DPCC) = 0 
In this case all new riders will be accomodated 
on the existing bus fleet The marginal capital cost is zero 

DAILY PUBLIC 0 & M COST (DPOMC) = 
DPA * ADOCPP WHERE; 
DPA =DAILY NEW PASSENGERS ACCOMODATED 

ADOCPP =AVERAGE DAILY OPERATION COST PER PASSENGER 

DAILY PUBLIC (DPC) = 
(DPCC+DPOMC) WHERE; 

DPCC= DAILY PUBLIC CAPITAL COST 

DPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 
DPA * DPRPP WHERE; 
DPA = DAILY PASSENGER ACCOMODATED 

DPRPP = DAILY PUBLIC REVENUE PER PASSENGER 
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COST-EFFECTIVENESS MODEL 
DAILY PUBLIC COST/REVENUE (DPC/R) = 

{DPCOMC)- {DPR) WHERE; 

DPCOMC = DAILY PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 
DPR = DAILY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING = 

{DPCB) + (DPOMB) WHERE; 

DPCB = (DVTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POT< 
+ {DVTR) * {LMA/T) * {CCLMA) * {CAF)/260*{POTOA) WHERE; 

DPTR = DAILY TRIPS REDUCED 

LMF/T = LANE MILES OF FREEWAY PER TRIP 
CCLMF = CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF = CONSTRUCTION ANNUALIZATION FACTOR 
POTOF = PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCTION COST OF ATERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = {DTR) * {LMF/T) * (OMCLMF)/260 * (POTOF) + 
+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF = PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

LACMTA 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 

(NDPC/R) - (DPCB) 

DAILY INDIVIDUAL COST (DIC) = 

DPA * DFPP WHERE; 

DPA = DAILY PASSENGERS ACCOMOOATED 
DFPP = DAILY FAIR PER PASSENGERS 
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COST -EFFECTIVENESS MODEL 

SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC) WHERE; 
DPC .. DALY PUBLIC COST 

DIC =DAILY lf'I>IVIDUAL COST 
DPRC • DALY PRIVATE COST 

DAPC = DAILY AIR POLLUTION COST 
DVMDC • DALY VEHICLE MLES OF DELAY COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) WHERE; 
DPB o: DALY PUBLIC BENEFrTS 

018 = DAILY lfi()IVIDUAL BENEFITS 
DPAB =DAILY PRIVATE BEM:FITS 
DVMDB = OILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/B) = 
[(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC)] - [(DPB) + (018) + (DPRB)] 
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COST-EFFECTIVENESS MODEL LACMTA 

LIKELY OUTCOMES 

~~·~:"::~:1.:1:·~ IJIJ!.:$..~{:;r:~!~:~:~£~~:::;:~~~1fJ~'{;f>jEFIT 
STANDARD HIGH 

1 DAILY PUBLIC CAPITAL COST $0.00 $0.00 
2 DAILY PUBLIC 0 & M COST $41 576 $62365 
3 DAILY PUBLIC COST $41 576 $62365 
4 DAILY PUBLIC REVENUES $15 608 $23 412 
5 DAILY PUBLIC COST /REVENUE $25 969 $38 953 
6 DAILY PUBLIC AVOIDED CAPITAL COST (SCENARIO 2) $242969 $364,456 
7 DAILY PUBLIC AVOIDED 0 & M COST (SCENARIO 2) $468 $702 
8 TOTAL DAILY PUBLIC AVOIDED (SCENARIO 2) $243437 $365158 
9 NET DAILY PUBLIC BENEFIT (SCENARIO 2) $259045 $388570 

10 DAILY PUBLIC CAPITAL COST (SCENARIO 1) $242969 $364456 
11 DAILY PUBLIC 0 & M COST (SCENARIO 1) $468 $702 
12 TOTAL DAILY PUBLIC COST (SCENARIO 1) $243437 $365158 
13 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 2) ($217 469 ($326 2)5 
14 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 1) $243437 $365158 

15 COST 
us DAILY PUBLIC COST PER TRIP REDUCED $0.83 $0.83 
17 DAILY PUBLIC COST PER VMT REDUCED $0.06 $0.06 
18 DAILY PUBLIC COST PER TON OF CO REDUCED $2 7frl $2787 
19 DAILY PUBLIC COST PER TON OF ROO REDUCED $27 773 $27 767 
20 DAILY PUBLIC COST PER TON OF NOx REDUCED $49 792 $49773 
21 DAILY PUBLIC COST PER TON OF PM REDUCED $2 771 758 $2834772 

22 BENEFIT 
23 DAILY PUBLIC BENEFIT PER TRIP REDUCED $5.18 $5.18 
24 DAILY PUBLIC BENEFIT PER VMT REDUCED $0.38 $0.38 
25 DAILY PUBLIC BENEFIT PER TON OF CO REDUCED $17 366 $17 367 
26 DAILY PUBLIC BENEFIT PER TON OF ROO REDUCED $173043 $173 005 
27 DAILY PUBLIC BENEFIT PER TON OF NOx REDUCED $310 234 $310112 
28 DAILY PUBLIC BENEFIT PER TON OF PM REDUCED $17_,269 665 $17 662 275 

29 COST/BENEFIT 
30 NET DAILY PUBLIC COST/BENEFIT PER TRIP REDUCED ($4.35 ($4.35 
31 NET DAILY PUBLIC COST/BENEFIT PER VMT REDUCED ($0.32 ($0.32 
32 NET DAILY PUBLIC COST/BENEFIT PER TON OF CO REDUCED ($14 579\ ($1'4 500 
33 NET DAILY PUBLIC COST /BENEFIT PER TON OF ROO REDUCED ($145 'lJO ($145 238 
34 NET DAILY PUBLIC COST /BENEFIT PER TON OF NOx REDUCED ($260 441 ($260,339 
35 NET DAILY PUBLIC COST/BENEFIT PER TON OF PM REDUCED ($14 497 oon ($14 8'lJ 503\ 

36 it:~:·@J·:,.f./l•ll?~~Ei?~~<:>·s}(:zB~.®.Eft''IT 
37 DAILY INDIVIDUAL CAPITAL COST $0 $0 
38 DAILY INDIVIDUAL 0 & M COST $69 263 $103 895 
39 DAILY INDIVIDUAL COST $69 263 $103 895 
40 DAILY INDIVIDUAL CAPITAL BENEFIT $38 479 $57 719 
41 DAILY INDIVIDUAL 0 & M BENEFIT $115319 $172 979 
42 DAILY INDIVIDUAL BENEFIT $153798 $230698 
43 NET DAILY INDIVIDUAL COST/BENEFIT ($84 535 ($126 803 
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44 COST 
45 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $1.38 $1 .38 
48 NET DAILY INDIVIDUAL COST PER VMT REDUCED $0.10 $0.10 
47 NET DAILY 11\DIVIDUAL COST PER TON OF co REDUCED $4643 $4644 
48 NET DAILY INDIVIDUAL COST PER TON OF ROO REDUCED $46 268 $46,258 
48 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $82949 $82917 
50 NET DALY INDMDUAL COST PER TON OF PM REDUCED $4617 508 $4 722483 

51 BENEFIT 
52 NET DAILY 11\DIVIDUAL BENEFIT PER TRIP REDUCED $3.07 $3.07 
53 NET DAILY lf\DIVIDUAL BENEFIT PER VMT REDUCED $0.22 $0.22 
54 NET DAILY 11\DIVIDUAL BENEFIT PER TON OF CO REDUCED $10 310 $10 311 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROO REDUCED $102737 $102715 
56 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $184189 $184116 
57 NET DAI. Y INDMDUAL BENEFIT PER TON OF PU REDUCED $10 253 193 $10 486 261 

58 COST/BENEFIT 
59 NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED ($1.69 ($1 .69 
eo 1\ET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED ($0.12 ($0.12 
61 t£T DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCE! ($5 667) ($5 667) 
82 t£T DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROO REDUO C$56,470 ($56.4571 
&3 t£T DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCE ($101 240 ($101 2)0 

84 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF PM REDUCED {$5,635686 l$5.763n9 

es \lllll~1~~~~~~ill]:l~l:·;~m:Si~B~NEFIT 
ee DAILY PRIVATE CAPITAL COST $0 $0 
&7 DAILY PRIVATE 0 & M COST $34631 $51 947 
e8 DAILY PRIVATE COST ~631 $51 947 
ee DAILY PRIVATE CAPITAL BENEFIT $0 $0 
70 DAILY PRIVATE 0 & M BEI'IEFIT $103894 $155842 
71 DAILY PRIVATE BENEFIT $103694 $155842 
72 t£T DAILY PRIVATE COST/BENEFIT ($69,263 ($103,8)5) 

73 COST 
74 NET DAILY PRIVATE COST PER TRIP REDUCED $0.69 $0.69 
75 NET DAILY PRIVATE COST PER VMT REDUCED $0.05 $0.05 
76 NET DAILY PRIVATE COST PER TON OF CO REDUCED $2322 $2322 
n NET DAILY PRIVATE COST PER TON OF ROO REDUCED $23134 $23129 
78 NET DAILY PRIVATE COST PER TON OF NOx REDUCED $41 475 $41 458 
78 NET DAILY PRIVATE COST PER TON OF PM REDUCED $2300754 $2361 241 

eo BENEFIT 
81 NET DAILY PRIVATE BENEFIT PER TRIP REDUCED $2.08 $2.08 
82 NET DAILY PRIVATE BENEFIT PER VMT REDUCED $0.15 / $0.1 5 
83 NET DAILY PRIVATE BENEFIT PER TON OF CO REDUCED $6965 $6,965 
84 NET DAILY PRIVATE BENEFIT PER TON OF ROO REDUCED $69401 $69 386 
85 NET DAILY PRIVATE BENEFIT PER TON OF NOx REDUCED $124424 $124375 
86 NET DAILY PRIVATE BENEFIT PER TON OF PM REDUCED $6926 262 $7083 724 

87 COST/BENEFIT 
88 NET DAILY PRIVATE COST/BENEFIT PER TRIP REDUCED ($1 .38\ ($1 .38 
89 NET DAILY PRIVATE COST/BENEFIT PER VMT REDUCED ($0.10) ($0.10 
80 NET DAILY PRIVATE COST/BENEFIT PER TON OF CO REDUCED ~Rd..~ ~R441 

91 NET DAILY PRIVATE COST/BENEFIT PER TON OF ROO REDUCED {$46 268j ($46,258 

82 NET DAILY PRIVATE COST/BENEFIT PER TON OF NOx REDUCED ($82 949\ ($8291n 
83 NET DAILY PRIVATE COST/BENEFIT PER TON OF PM REDUCED ($4,617508 ($4,722.483 
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04 r~~l~:l.~A.1~1:l:~~,~arz:ai-rue..·iJffi1~'·:·1:. 
115 SCENARIO #1 THE BUILD SCENARIO (SHORT TERM) 
116 DAILY SOCIETAL AIR POLLUTION COST $10 265 $15 397 
117 DAILY SOCIETAL CONGESTION COST $0 
118 DAILY SOCIETAL COST $10 265 $15 397 
1111 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 

100 DAILY SOCIETAL CONGESTION BENEFIT $20 563 $30844 
101 DAILY SOCIETAL BENEFIT $20 563 $30844 
102 NET DAILY SOCIETAL COST/BENEFIT ($10 298\ ($15 44n 
103 SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
104 DAILY SOCIETAL AIR POLLUTION COST $10 265 $15 397 
105 DAILY SOCIETAL CONGESTION COST $20 563 $30844 
106 DAILY SOCIETAL COST $30828 $46 242 
107 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0.00 $0.00 
108 DAILY SOCIETAL CONGESTION BENEFIT $0.00 $0.00 
1011 DAILY SOCIETAL BENEFIT $0 $0 
110 NET DAILY SOCIETAL COST !BENEFIT $30828 $46242 

111 SCENARIO #2 THE NO BUILD SCENARIO 
112 DAILY SOCIETAL AIR POLLUTION COST $0 $0 
113 DAILY SOCIETAL CONGESTION COST $0 $0 
114 DAILY SOCIETAL COST $0 $0 
115 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $10 265 $15 397 
115 DAILY SOCIETAL CONGESTION BENEFIT $20 563 $30844 
117 DAILY SOCIETAL BENEFIT $30828 $46242 
118 NET DAILY SOCIETAL COST/BENEFIT ($30 828\ ($46,242\ 

1111 !l:~m~~j::,~~~r7e•Jif}t:~:ftJJi::::·: .. j:JI:~:;;:i:::::::::·:::~·~ 
120 SCENARIO #1 THE BUILD SCENARIO (SHORT TERM) 
121 TOTAL DAILY COST $511394 $767095 
122 TOTAL DAILY BENEFIT $20 563 $30844 
123 TOTAL DAILY COST/BENEFIT $490831 $736251 

124 COST 
125 NET DAILY COST PER TRIP REDUCED $10.22 $10.22 
125 NET DAILY COST PER VMT REDUCED $0.75 $0.75 

127 NET DAILY COST PER TON OF CO REDUCED $34283 $34285 
128 NET DAILY COST PER TON OF ROG REDUCED $341 612 $341538 
129 NET DAILY COST PER TON OF NOx REDUCED $612448 $612207 
130 NET DAILY COST PER TON OF PM REDUCED $34092923 $34007961 

131 BENEFIT / 

132 NET DAILY BENEFIT PER TRIP REDUCED $0.41 $0.41 
133 NET DAILY BENEFIT PER VMT REDUCED $0.03 $0.03 
134 NET DAILY BENEFIT PER TON OF CO REDUCED $1 378 $1379 
135 NET DAILY BENEFIT PER TON OF ROG REDUCED $13 736 $13733 
135 NET DAILY BENEFIT PER TON OF NOx REDUCED $24,626 $24616 
137 NET DAILY BENEFIT PER TON OF PM REDUCED $1 370 859 $1 402 016 
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138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $9.81 $9.81 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $0.72 $0.72 
141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $32004 $32fXJ7 
142 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $327876 $327805 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $587821 $587590 
144 NET DAILY COST/BENEFIT PEA TON OF PM REDUCED $32722063 $33465944 

145 SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
146 TOTAL DAILY COST $531957 $797939 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $531957 $797.939 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $10.63 $10.63 
151 NET DAILY COST PER VMT REDUCED $0.78 $0.78 
152 NET DAILY COST PER TON OF CO REDUCED $35661 $35664 
153 NET DAILY COST PER TON OF ROO REDUCED $355349 $355271 
154 NET DAILY COST PER TON OF NOx REDUCED $637,074 $636823 
155 NET DAILY COST PER TON OF PM REDUCED $35 463 782 $362699n 

158 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0 $0 
158 NET DAILY BENEFIT PER VMT REDUCED $0 $0 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
teo NET DAILY BENEFIT PER TON OF ROO REDUCED $0 $0 
161 NET DAILY BENEFIT PEA TON OF NOx REDUCED $0 $0 
182 NET DAILY BENEFIT PER TON OF PM REDUCED $0 $0 

153 COST /BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $10.63 $10.63 
1&5 NET DAILY COST/BENEFIT PER VMT REDUCED $0.78 $0.78 
1116 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $35661 $35664 
1117 NET DAILY COS1]BENEFIT PER TON OF ROO REDUCED $355349 $355,271 
1&8 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $637074 $636823 
109 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $35463782 $362699n 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $145470 $218 ';JJ7 
172 TOTAL DAILY BENEFIT $547564 $821 351 
173 TOTAL OAIL Y COST/BENEFIT ($402004 ($603,144 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $2.91 $2.91 
178 NET DAILY COST PER VMT REDUCED $0.21 / $0.21 
1n NET DAILY COST PER TON OF CO REDUCED $9.752 $9753 
178 NET DAILY COST PER TON OF ROO REDUCED $97175 $97154 
179 NET DAILY COST PER TON OF NOx REDUCED $174.216 $174148 
tao NET DAILY COST PEA TON OF PM REDUCED $9 698 oro $9918496 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $10.95 $10.95 
153 NET DAILY BENEFIT PEA VMT REDUCED $0.80 $0.80 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $36707 $36.710 
185 NET DAILY BENEFIT PER TON OF ROO REDUCED $365n5 $365695 
186 NET DAILY BENEFIT PER TON OF NOx REDUCED $655766 $655508 
187 NET DAILY BENEFIT PER TON OF PM REDUCED $36,504298 $37334148 
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188 COST/BENEFIT 
1811 NET DAILY COST/BENEFIT PER TRIP REDUCED ($8.04\ ($8.04 
190 NET DAILY COST/BENEFIT PER VMT REDUCED ($0.59 ($0.59 
1111 NET DAILY COST /BENEFIT PER TON OF CO REDUCED ($26 955) ($269571 
1112 NET DAILY COST /BENEFIT PER TON OF ROO REDUCED C$268 roo C$268 542 
1113 NET DAILY COST /BENEFIT PER TON OF NOx REDUCED C$481 550 C$481360 
1114 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ($26 800 278) ($27 415 653 

/ 
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COST-EFFECTIVENESS MODEL LACMTA 

TCM # 12 VANPOOLSUBSIDY 

ASSUMPTIONS 
1 AVERAGE VANPOOLACCUPANCY 7.00 REG. XV 
2 AVERAGE LENGTH OF A VANPOOL TRP (MI.ES) 20 REG. XV 
3 AVERAGE COST PER MILE TO DRIVE $0.48 AM 
4 AVERAGE COST PER COMMUTE TRP Of' 11.4 MI.ES $5.47 CALClL\TED 
5 AVERAGE COST PER COMMUTE TRP Of' 20 MILES $9.60 CALClL\TED 

6 PERCENT OF VMT ON FREEWAYS 50% LARTSMODEL 
7 AVERAGE SUBSIDY FOR VANPOOLERS PER TRP $1.00 ASSUMED 
8 PURCHASE COST OF A VAN $32000 CTS 

9 AMORTIZATION PERIOD FOR A VAN (YEARS) 5 VPSI 
10 AVERAGE COST OF A PASSENGER VEHICLE $16000 AM 
11 OPERATION AND MAINTENANCE COST PER PASSENGER VAN (SIMILE) $0.70 AM 
12 OPERATING AND MAINTENANCE COST PER MILE FOR PASSENGER CAR $0.48 AAA 

13 NUMBER OF VANS NEEDED 2000 MTA 
14 INTEREST RATE 8% MARKET RATE 

15 AVERAGE COST OF A VANPOOL TRP TO THE PASSENGER (S/MO) $150 CTS 
16 AVERAGE COST PER PARKING (S/MO) $100 MTA 

17 AVERAGE DAILY VEHICLE MI.ES 22.8 CALCULATED 

18 AVERAGE DAILY FAIR $8 CALClL\TED 

19 AMORTIZATION PERIOD FOR A CAR {YI;ARS} 5 AAA 

20 PERCENT OF VMT ON FREEWAYS 50% LARTSMODEL 
21 INTEREST RATE 8% MARKET RATE 
22 CONSTRUCTION COST Of' ARTERIAL (SA.ANE MILE} $900 000 CAL TRANS 
23 LANE MI.ES ARTERIAIJVEHICLE TRP 0.0018 COM SIS 

24 LANE MILES FREEWAY/VEHIClE TRP 0.0015 COM SIS 
25 O&M COST OF ARTERIAL (SILANE MILE} $765 CAL TRANS 
26 O&M COST OF FREEWAY (SILANE MI.E} $2000 CAL TRANS 
27 MONTHLY PARKING COST $100 MTA 
28 PERCENT OF PARKING PAlO BY PRIVATE SECTOR 90% SCAQMD 

29 PERCENT OF PARKING PAID BY INDIVIDUAL 10% SCAQMD 

30 AIR POLLUTION COST PER MI.E $0.015 RUTHERFORDANDWELLANDER.1Dae 

31 COST PER VEHICLE MLES OF DELAY $0.11 RUTHERFORDANDWELLANDER, 18M 

32 CONSTRUCTION COST OF FREEWAY NOT INCLUDING RIGHT OF WAY (SILANE MILE} $2 500 000 SANDAG 
33 CONSTRUCTION COST OF FREEWAY INCLUDING $12,000,000 CAL TRANS (MIN) 

RIGHT OF WAY(SILANE MILE} . (IN METROPOUTIAN AREA) 

34 CONSTRUCTION COST OF FREEWAY INCLUDING $16,000,000 CAL TRANS (MAX) 

RIGHT OF WAY (SILANE MI-n (IN METROPOUTIAN AREAl 
35 AVERAGE CONSTRUCTION COST Of' FREEWAY INCLUDING $14,000,000 CAL TRANS (AVERAGE) 

/ 

RIGHT OF WAY (SILANE MILE) (IN METROPOLITIAN AREAl 

36 CONSTRUCTION COST OF HOY LANE (SILANE MILE) $2 500 000 MTC 
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METHODOLOGY 

ANNUALIZATION FACTOR (AF) = 

AF = IR/(1- (1 + (IR)) A (- N) WHERE; 

IR = INTEREST RATE 

N = AMORTIZATlON PERIOD FOR BUS/FACILITY LIFETIME 

DAILY PUBLIC CAPITAL COST (DPCC} = 0 

DAILY PUBLIC 0 & M COST (DPOMC) -

DSPT * DVTR + DPAC WHERE; 
DSPT = DAILY SUBSIDY PER TRIP 

DVTR "' DAILY VEHICLE TRIPS REDUCED 

DPAC = DAILY PUBLIC AOMINSTRATIVE COST 

VAF = 0.25 

CAF = 0.09 

CAF = 0.25 

LACMTA 

(DPAC) =DAILY PUBLIC ADMINISTRATIVE COST (DPAC) = 10% OF TOTAL COST 

DAILY PUBLIC COST (DPC) = 

(DPCC+DPOMC) WHERE; 

DPCC= DAILYPUBLICCAPITALCOST 

DPOMC = CAllY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES {DPR) = 0 

DAILY PUBLIC COST/REVENUE (DPC/R) = 
(DPCOMC)- (DPR} WHERE; 

DPCOMC = DAILY PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 

DPR = OAIL Y PUBLIC REVENUE 
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COST -EFFECTIVENESS MODEL 
DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING= 

(DPCB) + (DPOMB) WHERE; 

DPCB = (DPTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DPTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DPTR =DAR.. YTRPS REDUCED 

LMF/T = LANE MILES OF FREEWAY PER TRIP 
CCLMF = CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF = CONSTRUCTION ANNUALIZA TION FACTOR 
POTOF =PERCENT OF TRIPS:ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCTION C()ST OF ARTERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR) * (LMFA/T) * (OMCLMF)/260 * (POTOF) + 
+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF =PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

LACMTA 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 
(NDPC/R) - (DPB) 

DAILY INDIVIDUAL COST (DIC) 
DIOMC = 
(DCPT) * (DVTR) WHERE; 

DCPT = DALY COST PER TRP 

DVTR = CAllY VEHICLE TRPS REDUCED 

DAILY INDIVIDUAL BENEFIT (DIB) = 
(DICB) + (DIOMB) WHERE; 

DICB = OAJL Y INDIVIDUAL CAPrTAL BENEFrT (CAR COST) 

DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DIOMC = (DOMCPM) * (DVMTR) * (.21) +(.10 * DIPC)+(DSPT*DVTR) WHERE; 
DOUCPU = DALY 0 & U CAR COST PER MLE TO DRIVE 

DVMTR = DALY VEHICLE MILES TRAVELED REDUCED 

.21 IS THE PERCENT OF 0 & U COST ATTRIBUTED TO SAVINGS 

DIPC = DAILY INDIVIDUAL PARKING COST 
DSPT = DAILY SUBSIDY PER TRIP 
DVTR = DAILY VEHICLE TRIPS REDUCED 
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COST-EFFECTIVENESS MODEL 
NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 
(DIC) - (DIB) WHERE; 
OIC = OAll Y INOMOUAL COST 

018 = O.t.ll Y INOMOU.t.L BENEFITS 

DAILY PRIVATE CAPITAL COST (DPRCC) = 
(NV)*(CV)*(VAF)/260 WHERE; 
NV = NUMBER OF V.t.NS PURCH.t.SEO 

CV = C.t.PITAL COST OF A V.t.N 

V.t.F = VAN ANNUALI2ATION F.t.CTOR 

280 =THE NUMBER OF WORKING D.t.YS IN A YEAR 

DAILY PRIVATE 0 & M COST (DPOMC) = 

(NODVM) *(NV) * (C/M) WHERE; 
NODVM =NUMBER OF DAILY VEHICLE MILES 
NV = NUMBER OF VANS 

C!M = COST PER VEHICLE MILE 

DAILY PRIVATE COST (DPC) = 

(DPRCC+DPROMC) WHERE; 

DPCC= DAILY PRNATE CAPITAL COST 
DPROMC = DAILYPRNATEO& M COST 

DAILY PRIVATE REVENUES (DPRR) = 

(DVTR)*(DFP) WHERE; 
OVTR = DAILY VEHICLE TRIPS REDUCED 

DFP = DAILY FARE PAID 

DAILY PRIVATE COST/REVENUE (DPC/R) = 

(DPRCOMC)-(DPRR) WHERE; 

DPCOMC = OAIL Y PRIVATE CAPITAL AND OPERATION AND MAINTENANCE COST 

OPR = DAILY PRIVATE REVENUE 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 

(VTR) * (MPC)*12/260 * .90 WHERE; 
VTR = DAILY VEHICLE TRIPS REDUCED 
MPC =MONTHLY PAAKIOO COST 

.90 = PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 
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COST -EFFECTIVENESS MODEL 
NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 
(DPRC) - (DPRB) 

DAPC = DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

OVMlR = DAILY VMT REDUCED 
APC/M "" AIR P0Lll1110N COST PER MLE 

DVMDCB = DAILY VEHICLE MILES OF DELAY COST/BENEFIT 
DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT!NEW SPEED) - (VMT/EXISTING SPEED) • (AVERAGE SPEED) 

DVMDS =DAILY VEHICLE MLES OF DELAY SAVED 

C/VMD = DALY COST PER VEHICLE MLES OF DELAY SAVED 

DSCB = DAILY SOCIETAL COST/BENEFIT 

DSCB = (DAPC) + (DVMDCB) 

TOTAL COST (PUBLIC, PRIVATE~ INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DAPC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDMOUAL COST 

OPRC = OAL Y PRIVATE COST 

DAPC = DAILY AIR POLllJTION COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) + DVMDB WHERE; 
OPB • OAL Y PUBLIC BENEFITS 

DIB = DAILY INDMDUAL BENE¥1TS 

OPRB = DAILY PRIVATE BENEFITS 

DVMDB = OILY VEHICLE MILES OF DELAY BENE¥1T 

TOTAL DAILY COST/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DAPC)] - [(DPB) + (DIB) + (DPRB) + (DVMDB)] 
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COST-EFFECTIVENESS MODEL 
TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 2 THE NO BUILD SCENARIO 
TOTAL DAILY COST (TDC) = 

(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC) WHERE; 
OPC = OAIL Y PUBLIC COST 

DIC = DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DAPC = DAILY AIR POLLUTION COST 

DVMOC • DAILY VEHICLE MILES OF DELAY COST 

TOTAL DAILY BENEFITS (TDB) = 

(DPB) + (DIS) + (DPRB) WHERE; 
DPB = DAtL Y PUBLIC BENEFITS 

OIB = DAILY INOMOUAL BENEFITS 

OPRB = DAtL Y PRIVATE BENEFITS 

OVMDB = OILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/B) = 

LACMTA 

[(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC)] - [(DPB) + (DIB) + (DPRB) + (DSB)] 
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COST -EFFECTIVENESS MODEL LACMTA 

LIKELY OUTCOMES 

PUBLIC SECTOR COST /BENEFIT 
STANDARD HIGH 

1 DAILY PUBLIC CAPITAL COST $0 $0 
2 DAILY PUBLIC 0 & M COST $35593 $53389 
3 DAILY PUBLIC COST $35 593 $53389 
4 DAILY PUBLIC REVENUES $0 $0 
5 DAILY PUBLIC COST/REVENUE $35 593 $35 593 
6 DAILY PUBLIC AVOIDED CAPITAL COST (SCENARIO 2) $157,163 $235,742 
7 DAILY PUBLIC AVOIDED 0 & M COST (SCENARIO 2) $303 $454 
8 TOTAL DAILY PUBLIC AVOIDED (SCENARIO 2) $157 466 $236,196 
9 NET DAILY PUBLIC BENEFIT (SCENARIO 2) $157 466 $236 196 

10 DAILY PUBLIC CAPITAL COST (SCENARIO 1) $157 163 $235 742 
11 DAILY PUBLIC 0 & M COST (SCENARIO 1) $303 $454 
12 TOTAL DAILY PUBLIC COST (SCENARIO 1) $157 466 $236196 
13 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 2} _1$121,873' ($200 603) 

14 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 1) $157 466 $236196 

15 COST 
16 DAILY PUBLIC COST PER TRIP REDUCED $1.10 $1 .10 
17 DAILY PUBLIC COST PER VMT REDUCED $0.03 $0.03 
18 DAILY PUBLIC COST PER TON OF CO REDUCED $2,089 $2,089 
19 DAILY PUBLIC COST PER TON OF ROO REDUCED $17 063 $17062 
20 DAILY PUBLIC COST PER TON OF NOx REDUCED $28,914 $28921 
21 DAILY PUBLIC COST PER TON OF PM REDUCED $1 318 248 $1,334 713 

22 BENEFIT 
23 DAILY PUBLIC BENEFIT PER TRIP REDUCED $4.87 $4.87 
24 DAILY PUBLIC BENEFIT PER VMT REDUCED $0.13 $0.13 
25 DAILY PUBLIC BENEFIT PER TON OF CO REDUCED $9241 $9242 
26 DAILY PUBLIC BENEFIT PER TON OF ROG REDUCED $75487 $75486 
27 DAILY PUBLIC BENEFIT PER TON OF NOx REDUCED $127,917 $127,950 
28 DAILY PUBLIC BENEFIT PER TON OF PM REDUCED $5832 057 $5904,897 

29 COST/BENEFIT 
30 NET DAILY PUBLIC COST/BENEFIT PER TRIP REDUCED ($3.77) ($4.131 

31 NET DAILY PUBLIC COST/BENEFIT PER VMT REDUCED $0.13 $0.13 
32 NET DAILY PUBLIC COST/BENEFIT PER TON OF CO REDUCED ($7153 ($7 849 
33 NET DAILY PUBLIC COST/BENEFIT PER TON OF ROO REDUCED ($58 424 ($64;111 
34 NET DAILY PUBLIC COST/BENEFIT PER TON OF NOx REDUCED _1$9900~ ($108 669 
35 NET DAILY PUBLIC COST/BENEFIT PER TON OF PM REDUCED {$4513 809 ($5 015 079 

36 ~tm:m:Jii:J.'~III~II~i,~E.fr~r-a:EJJIIII!II;~ . 
37 DAILY INDIVIDUAL CAPITAL COST $0 $0 
38 DAILY INDIVIDUAL 0 & M COST $112 005 $168 006 
39 DAILY INDIVIDUAL COST $112 005 $168 006 
40 DAILY INDIVIDUAL CAPITAL BENEFIT $0 $0 
41 DAILY INDIVIDUAL 0 & M BENEFIT $161,444 $242,166 
42 DAILY INDIVIDUAL BENEFIT $161 444 $242 166 
43 NET DAILY INDIVIDUAL COST/BENEFIT ($49,439 ($74,1601 
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44 COST 
45 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $3.46 $3.46 
46 NET DAILY INDIVIDUAL COST PER VMT REDUCED $0.09 $0.09 
47 NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $6,573 $6,574 
48 NET DAILY INDIVIDUAL COST PER TON OF ROG REDUCED $53 694 $53693 
49 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $90,987 $91,011 
50 NET DAILY INDIVIDUAL COST PER TON OF PM REDUCED $4,148 333 $4,200,144 

51 BENEFIT 
52 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED $4.99 $4.99 
53 NET DAILY INDIVIDUAL BENEFIT PER VMT REDUCED $0.1 3 $0.13 
54 NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $9475 $9476 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROG REDUCED $77,394 $77,394 
56 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $131,149 $131 184 
57 NET DAILY INDIVIDUAL BENEFIT PER TON OF PM REDUCED $5,979,423 $6,054,151 

58 COST/BENEFIT 
59 NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED ($1 .53) ($1.53) 
60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED ($0.04) ($0.04) 
61 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCED ($2,902) ($2,9021 

62 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROG REDUCED ($23,701\ ($23,701\ 
63 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCED ($40,162\ ($40,1731 

64 NET DAILY INDIVIDUAL COST/BENEFIT PEA TON OF PM REDUCED ($1 831 090\ ($1 854 007) 

65 ·~~F{'~~~t~::•::~:~~[i:8 .•. :::~Q.$IIa:~·f\J·,EFIT 
66 DAILY PAIVA TE CAPITAL COST $61,651 $61,651 
67 DAILY PRIVATE 0 & M COST $56,000 $56,000 
68 DAILY PAIVA TE COST $117 651 $117651 
69 DAILY PAIVA TE CAPITAL BENEFIT $112,005 $168,006 
70 DAILY PAIVA TE 0 & M BENEFIT $67,203 $100,803 
71 DAILY PAIVA TE BENEFIT $179 208 $268 809 
72 NET DAILY PAIVA TE COST/BENEFIT ($61,557) ($151 ,158' 

73 COST 
74 NET DAILY PAIVA TE COST PER TRIP REDUCED $3.64 $2.42 
75 NET DAILY PRIVATE COST PER VMT REDUCED $0.10 $0.07 
76 NET DAILY PAIVA TE COST PER TON OF CO REDUCED $6,905 $4,603 
77 NET DAILY PAIVA TE COST PER TON OF ROO REDUCED $56400 $37600 
78 NET DAILY PRIVATE COST PER TON OF NOx REDUCED $95,573 $63,733 
79 NET DAILY PRIVATE COST PER TON OF PM REDUCED $4,357,438 $2,941 ,270 

80 BENEFIT 
81 NET DAILY PAIVA TE BENEFIT PER TRIP REDUCED $5.54 $5.54 
82 NET DAILY PAIVA TE BENEFIT PER VMT REDUCED $0.15 / So.15 
83 NET DAILY PRIVATE BENEFIT PER TON OF CO REDUCED $10,518 $10,518 
84 NET DAILY PAIVA TE BENEFIT PER TON OF ROO REDUCED $85,910 $85,909 
85 NET DAILY PAIVA TE BENEFIT PER TON OF NOx REDUCED $145,579 $145,617 
86 NET DAILY PRIVATE BENEFIT PER TON OF PM REDUCED $6,637,333 $6,720,231 

87 COST/BENEFIT 
88 NET DAILY PAIVA TE COST/BENEFIT PER TRIP REDUCED .($1 .90 ($3.11 
89 NET DAILY PAIVA TE COST/BENEFIT PER VMT REDUCED ($0.05) ($0.08) 
90 NET DAILY PAIVA TE COST/BENEFIT PER TON OF CO REDUCED ($3 613 ($5 915\ 
91 NET DAILY PAIVA TE COST/BENEFIT PEA TON OF AOG REDUCED ($29,510 ($48,309\ 

92 NET DAILY PAIVA TE COST/BENEFIT PER TON OF NOx REDUCED ($50,006 ($81,884\ 

93 NET DAILY PAIVA TE COST/BENEFIT PER TON OF PM REDUCED ($2 279 896 ($3 778,9601 
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138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $14.83 $14.83 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $0.40 $0.40 
141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $28,171 $28,172 
142 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $230 107 $230 106 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $389,930 $390,033 
144 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $17,n7,929 $18,000,006 

145 SCENARI0#1 THE BUILD SCENARIO (LONG TERM) 
146 TOTAL DAILY COST $552,342 $828 508 
147 TOTAL DAILY BENEFIT $0.00 $0.00 
148 TOTAL DAILY COST/BENEFIT $552 342 $826 506 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $17.07 $17.07 
151 NET DAILY COST PER VMT REDUCED $0.46 $0.46 
152 NET DAILY COST PER TON OF CO REDUCED $32,416 $32,416 
153 NET DAILY COST PER TON OF ROG REDUCED $264,765 $264,784 
154 NET DAILY COST PER TON OF NOx REDUCED $446,694 $446,613 
155 NET DAILY COST PER TON OF PM REDUCED $20,457,127 $20,712,696 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0.00 $0.00 
158 NET DAILY BENEFIT PER VMT REDUCED $0.00 .. $0.00 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0.00 $0.00 
160 NET DAILY BENEFIT PER TON OF ROG REDUCED $0.00 $0.00 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0.00 $0.00 
162 NET DAILY BENEFIT PER TON OF PM REDUCED $0.00 $0.00 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $17.07 $17.07 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $0.46 $0.46 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $32,416 $32,418 
167 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $264 765 $264 784 
166 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $448,694 $446,613 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $20,457,127 $20,712,698 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $265 246.52 $339 045.09 
172 TOTAL DAILY BENEFIT $552,342.44 $826,507.91 
173 TOTAL DAILY COST/BENEFIT ($287 ,093.92} ($489 ,462.83\ 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $8.20 $6.99 
176 NET DAILY COST PER VMT REDUCED $0.22 / $0.19 
1n NET DAILY COST PER TON OF CO REDUCED $15,567 $13,266 
178 NET DAILY COST PER TON OF ROO REDUCED $127,157 $108,356 
179 NET DAILY COST PER TON OF NOx REDUCED $215,474 $163,665 
180 NET DAILY COST PER TON OF PM REDUCED $9 824,019 $8,476,127 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $17.07 $17.07 
183 NET DAILY BENEFIT PER VMT REDUCED $0.46 $0.46 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $32 416 $32 416 
185 NET DAILY BENEFIT PER TON OF ROG REDUCED $264 785 $264,784 
186 NET DAILY BENEFIT PER TON OF NOx REDUCED $448,694 $446,613 
187 NET DAILY BENEFIT PER TON OF PM REDUCED $20,457127 $20 712,698 

27-Dec-93 126 



COST -EFFECTIVENESS MODEL LACMTA 

188 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PER TRIP REDUCED ($8.87) ($10.08 
190 NET DAILY COST/BENEFIT PER VMT REDUCED ($0.24) ($0.27) 
191 NET DAILY COST/BENEFIT PER TON OF CO REDUCED {$16,849j ($19152 
192 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED ($137 629) ($156 428\ 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED . ($233,220) ($265148 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ($1 0,633,1 08) ($12,236,571 \ 

./ 
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2 
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TCM # 13 CARPOOL SUBSIDY 

ASSUMPTIONS 

Average carpool occupancy 
Average length of a vanpool trip 
Average cost per mile to drive 
Average cost per commute trip of 11.4 miles 
Average cost per commute trip of 20 miles 
Percent of VMT on freeways 
Average subsidy per carpgolerPE!r trip 
Amortization period for a car (years} 
Average cost of a passenger vehicle 
Total oeak VMT 
Operation and maintenance cost per mile to drive 
Interest rate 
Average cost per parking 
Average dailyvehicle miles 
Construction cost of arterial ($/lane mile) 
Lane miles arterial/vehicle trip 
Lane miles freeway/vehicle trip 
O&M cost of arterial ($/LANE MILl:} 
O&M cost of freeway($/LANE MILE} 
Percent of parking paid by employers 
Percent of parking paid bv employees 
Air pollution cost per mile 
Cost per vehicle-miles of delay 
Construction cost of freeway {$/lane mile} not including right of way 
Construction cost of freeway ($/lane mile) including 

right of way and connectors to other freeways 
Construction cost of freeway ($/lane mile) including 

right of way and connectors to other freeways 
Average construction cost of freeway ($/lane mile) including 

right of wav and connectors to other freeways 
Construction cost of HOV lane ($/lane mile) 

METHODOLOGY 

ANNUALIZATION FACTOR (AF) = 

AF= IR/(1-(1+(1R))""'(-N) WHERE; 

IR = INTERESTRATE 
N = AMORTIZATION PERIOD FOR BUS/FACILITY LIFETIME 

VAF= 

CAF= 

CAF = 

03/01/94 

2.50 
20 

$0.48 
$5.47 
$9.60 
50% 

$1 .00 
5 

$16,000 
69 449 075 

$0.48 
8% 

$100 
22.8 

$900,000 
0.0018 
0.0015 

$765 
$2,000 

90% 
10% 

$0.015 
$0.11 

$2,500,000 
$12,000,000 

$16,000,000 

$14,000,000 

$2,500,000 

0.25 

0.09 
0.25 

LACMTA 

REG.~ 

REG.~ 

AAA 
CALCULATED 

CALCULATED 

LARTSMOOEL 

ASSUMED 

VPSI 

AAA 
AAA 
AAA 
MARKET RATE 

MTA 
CAl.Cu.ATED 

CAL TRANS 

COM SIS 

COM SIS 
CAL TRANS 

CAL TRANS 

SCAQMD 
SCAQMD 

RUTHERFORD AND WELLANDER, 1986 

RUTHERFORD AND WELLANDER 1986 
SANDAG 

CAL TRANS (MIN) 
(IN METROPOUTIAN AREA) 

CAL TRANS (MAX) 
(IN METROPOLITIAN AREA) 

CAL TRANS (AVERAGE) 
(IN METROPOLfTIAN AREA) 

MTC 

128 



COST -EFFECTIVENESS MODEL 

DAILY PUBLIC CAPITAL COST (DPCC) = 0 
DAILY PUBLIC 0 & M COST (DPOMC) = 
DSPT * DVTR +DPAC WHERE; 
DSPT = DAILY SUBSIDY PER TRIP 
DVTR = DAILY VEHICLE TRIPS REDUCED 
DPAC = DAILY PUBLIC ADMINSTRA llVE COST 
(DPAC) = DAILY PUBLIC ADMINISTRATIVE COST (DPAC) = 10% OF TOTAL COST 

DAILY PUBLIC COST (DPC) = 
(DPCC+DPOMC) WHERE; 
DPCC= DAILY PUBLIC CAPITAL COST 
DPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 0 

DAILY PUBLIC COST/REVENUE (DPC/R) = 

(DPCOMC)-(DPR) WHERE; 

OPCOMC = DALY PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 

OPR "' DAILY PU8LIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING= 

(DPCB) + (DPOMB) WHERE; 

DPCB = (DVTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DPTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DVTR = DALY TRPS REDUCED 

LMF(f = LANE MLES OF FREEWAY PER TRIP 

CCLMF == CONSTRUCTION COST OF FREEWAY LANE MLE 

CAF .. CONSTRUCTION ANNUALIZATION FACTOR 

POTOF = PERCENT OF TRPS ON FREEWAYS 

LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA =CONSTRUCTION COSTOF ATERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR} * (LMF/T)· * (OMCLMF)/260 * (POTOF) + 
+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF =PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 
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COST -EFFECTIVENESS MODEL L.ACMTA 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 
(NDPC/R) - (DPB) 

DAILY INDIVIDUAL COST (DIC) = 

(DICC) + (DIOMC) WHERE; 

DICC = OAIL Y INDNIDUAL CAPITAL COST (CAR COSl) 
DIOMC = DAILY INONIDUAL 0 & M COST (CAR 0 & M) 

DIOMC = (DOMCPM) * (DVMTR) + (.10 * DIPC) WHERE; 

OOMCPM = DAILY 0 & M CAR COST PER MILE TO ORNE CARPOOLING 
DVMTR = DAILY VEHICLE MILES TRAVELED REDUCED 
DIPC = DAILY INDNIDUAL PARKING COST 

DAILY INDIVIDUAL BENEFIT (018) = 
(DICB) + (DIOMB) WHERE; 

OICB = DAILY INDNIOUAL CAPITAL BENEFIT (CAR COSl) 
DIOMB = OAIL Y INDNIDUAL 0 & M COST SAVING (CAR 0 & M) 

DIOMB = (DOMCPM/2.5) * (DVMTR) + {.1 0 * DIPC/2.5) WHERE; 

DOMCPM = DAILY 0 & M CAR COST PER MILE TO ORNE 
DVMTR = DAILYVEHICLE MILES TRAVELED REDUCED 
DIPC = DAILY INDNIDUAL PARKING COST 
2.5 IS THE AVERAGE CARPOOL OCCUPANCY 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 
{DIC) - {DIB) WHERE; 
DIC = DAILY INDNIDUAL COST 
DIB = DAILY INDNIDUAL BENEFITS 

lml.1ft!~~iJ~!:~Eimll:l>,ll~~~~:fl~fri'~FIT 
DAILY PRIVATE CAPITAL COST (DPRCC) = 0 

DAILY PRIVATE 0 & M COST (DPROMC) = 

(VTR}/2 * (MPC)*12/260 * .90 

DAILY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 

27-Dec-93 
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COST -EFFECTIVENESS MODEL 
DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 
(VTR) * (MPC)*12/260 * .90 WHERE; 
VTR = DAILY VEHICLE TRIPS REDUCED 
MPC = MONTHLY PARKING COST 
.90 =PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 
(DPRC) - (DPRB) 

DAPC =DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTR = DAILY VMT REDUCED 
APC/M = AIR POLLUllON COST PER MILE 

DVMDCB = DAILY VEHICLE MILES OF DELAY COST/BENEFIT 
DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED) - (VMT/EXISTING SPEED) * (AVERAGE SPEED) 
OVMDS = DAILYVEHICLE MILES OF DELAY SAVED 
CNMO = OAIL Y COST PER VEHICLE MILES OF OELA Y SAVED 

DSCB = DAILY SOCIETAL COST/BENEFIT 
DSCB = (DAPC) + (DVMDCB) 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DAPC) WHERE; 
DPC = OAIL Y PUBUC COST 
OIC = OAIL Y INDIVIDUAL COST 
DPRC = DAILY PAIVA TE COST 
DAPC = DAILY AIR POLLUllON COST 

TOTAL DAILY BENEFITS (TDB) = 

(DPB) + (DIB) + (DPRB) + DVMDB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
OPRB = DAILY PAIVA TE BENEFITS 
DVMDB = OILY VEHICLE MILES OF OELA Y BENEFIT 
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COST -EFFECTIVENESS MODEL 
TOTAL DAILY COST/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DAPC)] - [(DPB) + (018) + (DPRB) + (DVMDB)] 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIG) + (DPRC) + (DAPC) + (DVMDC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC = DAILY PRIVATE COST 
DAPC = DAILY AIR POLLUTION COST 
DVM DC = DAILY VEHICLE MILES OF DELAY COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIS= DAILY INDIVIDUAL BENEFITS 
DPRB = DAILYPRIVAlE BENEFITS 
DVMDB = OILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/B) = 

[(DPC) + (DIG) + (DPRC) + (DAPC) + (DVMDC)] - [(DPB) + (DIS) + (DPRB)] 
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LIKELY OUTCOMES 
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COST-EFFECTIVENESS MODEL lACMTA 

44 COST 
45 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $1 .54 $0.00 
46 NET DAILY INDIVIDUAL COST PER VMT REDUCED $0.12 $0.00 
47 NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $5,296 $0 
48 NET DAILY INDIVIDUAL COST PER TON OF ROG REDUCED $53 415 $0 
49 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $96,132 $0 
50 NET DAILY INDIVIDUAL COST PER TON OF PM REDUCED $5,279,868 $0 

51 BENEFIT 
52 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED $1 .93 $0.00 
53 NET DAILY INDIVIDUAL BENEFIT PER VMT REDUCED $0.15 $0.00 
54 NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $6607 $0 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROG REDUCED $66,637 $0 
56 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $119,929 $0 
57 NET DAILY INDIVIDUAL BENEFIT PER TON OF PM REDUCED $6,586,644 $0 

58 COST/BENEFIT 
59 NET DAIL"t'INDIVIDUAL COST/BENEFIT PER TRIP REDUCED ($0.38) $0.00 
60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED· ($0.03) $0.00 
61 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCED ($1 ,31 1\ $0 
62 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROG REDUCED ($13,222' $0 
63 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCED ($23,796\ $0 
64 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF PM REDUCED ($1 306 976\ $0 

65 ·=~·ffi.llfJ}ftt£e·····s·EGtG>·R···'·GGJ'Sill/'BE~··EFIT t .. :·:.:: .:= . .:::: .. :.. ::::· E. ·· :: ... . :.: ·t · ::::. :.·.=.: ·'> '· ... ) :· .:.. . .. 
66 DAILY PAIVA TE CAPITAL COST $0 $0 
67 DAILY PRIVATE 0 & M COST $0 $0 
68 DAILY PAIVA TE COST $0 $0 
69 DAILY PRIVATE CAPITAL BENEFIT $0 $0 
70 DAILY PRIVATE 0 & M BENEFIT $92,311 $138,464 
71 DAILY PRIVATE BENEFIT $92 311 $138 464 
72 NET DAILY PAIVA TE COST/BENEFIT ($92,311' ($138.464' 

73 COST 
74 NET DAILY PAIVA TE COST PER TRIP REDUCED $0.00 $0.00 
75 NET DAILY PRIVATE COST PERVMT REDUCED $0.00 $0.00 
76 NET DAILY PRIVATE COST PER TON OF CO REDUCED 0 0 
n NET DAILY PAIVA TE COST PER TON OF ROG REDUCED 0 0 
76 NET DAILY PAIVA TE COST PER TON OF NOx REDUCED 0 0 
79 NET DAILY PAIVA TE COST PER TON OF PM REDUCED 0 0 

60 BENEFIT 
61 NET DAILY PRIVATE BENEFIT PER TRIP REDUCED $2.06 $2.06 
62 NET DAILY PRIVATE BENEFIT PER VMT REDUCED $0.16 .. $0.16 
63 NET DAILY PAIVA TE BENEFIT PER TON OF CO REDUCED $7,123 $7,122 
64 NET DAILY PAIVA TE BENEFIT PER TON OF ROG REDUCED $71,637 $71,618 
65 NET DAILY PAIVA TE BENEFIT PER TON OF NOx REDUCED $129,287 $129,164 
66 NET DAILY PRIVATE BENEFIT PER TON OF PM REDUCED $7,100,640 $7 267,595 

67 COST/BENEFIT 
86 NET DAILY PAIVA TE COST/BENEFIT PER TRIP REDUCED ($2.06' ($2.08' 
89 NET DAILY PAIVA TE COST/BENEFIT PER VMT REDUCED ($0.16 ($0.16 
90 NET DAILY PAIVA TE COST/BENEFIT PER TON OF CO REDUCED ($7 123 ($7 122 
91 NET DAILY PAIVA TE COST/BENEFIT PER TON OF ROG REDUCED ($71,837) ($71 ,818 
92 NET DAILY PAIVA TE COST/BENEFIT PER TON OF NOx REDUCED ($129,287) ($129,164 

93 NET DAILY PAIVA TE COST/BENEFIT PER TON OF PM REDUCED ($7100 640 ($7 267 595) 
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COST-EFFECTIVENESS MODEL LAC.HA 

95 SCENARIO #1 THE BUILD SCENARIO (SHORT TERM ) 
96 DAILY SOCIETAL AIR POLLUTION COST $8 667 $13 001 
97 DAILY SOCIETAL CONGESTION COST $0 $0 
98 DAILY SOCIETAL COST $8,667 $13 001 
99 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 

100 DAILY SOCIETAL CONGESTION BENEFIT $17,362 $26,043 
101 DAILY SOCIETAL BENEFIT $17,362 $26043 
102 NET DAILY SOCIETAL COST/BENEFIT ($8 695\ ($13,043' 

1os SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
104 DAILY SOCIETAL AIR POLLUTION COST $8 667.09 $13 000.64 
105 DAILY SOCIETAL CONGESTION COST $17 362.29 $26,043.48 
106 DAILY SOCIETAL COST $26,029 $39044 
107 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0.00 $0.00 
106 DAILY SOCIETAL CONGESTION BENEFIT $0.00 $0.00 
109 DAILY SOCIETAL BENEFIT $0 $0 
110 NET DAILY SOCIETAL COST/BENEFIT $26 029 $39 044 

111 SCENARIO #2 THE NO BUILD SCENARIO 
112 DAILY SOCIETAL AIR POLLUTION COST $0 $0 
113 DAILY SOCIETAL CONGESTION COST $0 $0 

114 DAILY SOCIETAL COST $0 $0 

115 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $8667 $13,001 
116 DAILY SOCIETAL CONGESTION BENEFIT $17,362 $26043 

117 DAILY SOCIETAL BENEFIT $26,029 $39,044 

118 NET DAILY SOCIETAL COST/BENEFIT ($26,029) ($39,044) 

120 SCENARIO #1 THE BUILD SCENARIO (SHORT TERM ) 
121 TOTALDAILYCOST $405753 $480,180 
122 TOTAL DAILY BENEFIT $17 362 $26043 
123 TOTAL DAILY COST/BENEFIT $388 391 $454136 

124 COST 
125 NET DAILY COST PER lRIP REDUCED $9.13 $7.20 
126 NET DAILY COST PER VMT REDUCED $0.70 $0.55 
127 NET DAILY COST PER TON OF CO REDUCED $31 308 $24699 
128 NET DAILY COST PER TON OF ROO REDUCED $315,761 $249 056 
129 NET DAILY COST PER TON OF NOx REDUCED $568 282 $447 929 
130 NET DAILY COST PER TON OF PM REDUCED $31 211 804 $2521'2 616 

131 BENEFIT 
132 NET DAILY BENEFIT PER lRIP REDUCED $0.39 $0.39 
133 NET DAILY BENEFIT PER VMT REDUCED $0.03 $0.03 
134 NET DAILY BENEFIT PER TON OF CO REDUCED $1 ,340 $1 340 
135 NET DAILY BENEFIT PER TON OF ROO REDUCED $13,512 $13,508 
136 NET DAILY BENEFIT PER TON OF NOx REDUCED $24 317 $24294 
137 NET DAILY BENEFIT PER TON OF PM REDUCED $1 335,561 $1 370,710 
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138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $8.74 $6.61 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $0.67 $0.52 
141 NET DAILY COST/BENEFIT PEA TON OF CO REDUCED $29,966 $23,360 
142 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $302 250 $235 546 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $543,965 $423,635 
144 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $29 676,243 $23,901,907 

145 SCENARI0#1 THE BUILD SCENARIO (LONG TERM) 
146 TOTAL DAILY COST $423,116 $506,223 

147 TOTAL DAILY BENEFIT $0 $0 

148 TOTAL DAILY COST/BENEFIT $423 116 $506,223 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $9.52 $7.59 
151 NET DAILY COST PER VMT REDUCED $0.73 $0.56 
152 NET DAILY COST PER TON OF CO REDUCED $32,648 $26,039 
153 NET DAILY COST PER TON OF ROG REDUCED $329 ,273 $262,564 
154 NET DAILY COST PER TON OF NOx REDUCED $592,599 $472,223 
155 NET DAILY COST PER TON OF PM REDUCED $32,547,365 $26,643,326 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0.00 $0.00 
156 NET DAILY BENEFIT PER VMT REDUCED $0.00 $0.00 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0.00 $0.00 
160 NET DAILY BENEFIT PER TON OF ROG REDUCED $0.00 $0.00 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0.00 $0.00 
162 NET DAILY BENEFIT PER TON OF PM REDUCED $0.00 $0.00 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $9.52 $7.59 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $0.73 $0.56 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $32,646 $26,039 
167 NET DAILY COST/BENEFIT PER TON OF AOG REDUCED $329 273 $262 564 
168 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $592 ,599 $472,223 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $32,547,365 $26,643,326 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $117 529 $73 335 
172 TOTAL DAILY BENEFIT $371,057 $428,135 
173 TOTAL DAILY COST/BENEFIT ($253,528' ($354,600) 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $2.64 $1 .10 
176 NET DAILY COST PEA VMT REDUCED $0.20 / $0.08 
1n NET DAILY COST PER TON OF CO REDUCED $9,069 $3,n2 
178 NET DAILY COST PER TON OF ROG REDUCED $91,462 $38,037 
179 NET DAILY COST PER TON OF NOx REDUCED $164,606 $68,409 
160 NET DAILY COST PER TON OF PM REDUCED $9 040,664 $3 859,726 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $6.35 $6.42 
183 NET DAILY BENEFIT PER VMT REDUCED $0.64 $0.49 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $28 631 $22 022 
185 NET DAILY BENEFIT PER TON OF ROO REDUCED $288,760 $222,062 
166 NET DAILY BENEFIT PER TON OF NOX REDUCED $519 686 $399,360 
187 NET DAILY BENEFIT PER TON OF PM REDUCED $28 542,845 $22 533 419 
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COST -EFFECTIVENESS MODEL LAC.UA 

188 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PER TRIP REDUCED ($5.70) ($5.32) 
190 NET DAILY COST/BENEFIT PER VMT REDUCED ($0.44) ($0.41) 
191 NET DAILY COST/BENEFIT PER TON OF CO REDUCED ($19 562) ($18,250\ 
192 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED ($197 298) ($184 02~ 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED ($355 081) ($330 970\ 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ($19,502,161) ($1 8,673 692) 
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TCM # 14 BICYCLE SUBSIDY 

ASSUMPTIONS 
1 Average lenght of a vanpool trip (miles) 20 REG. XV 
2 Averaqe cost per mile to drive $0.48 AAA 

3 Average cost per commute trip of 11 .4 miles $5.47 CALCULATED 
4 Average cost per commute trip of 20 miles $9.60 CALCULATED 
5 Percent of VMT on freewavs 50% LARTS MODEL 
8 Averaoe subsidy for carPQQiers oer trio $1.00 ASSUMED 
7 Amortization period for a car (years) 5 AAA 

8 Average cost of a passenger vehicle $16 000 AAA 

~ Interest rate 8% 
10 Average cost per parking ($ per month) $100 
11 Construction cost of arterials ($ per lane mile) $900_1_000 CAL TRANS 
12 Lane miles arterial/vehicle trip 0.0018 COMSIS 
13 Lane miles freeway/vehicle trip 0.0015 COMSIS 
14 O&M cost of arterial ($/LANE MILE) $765 CAL TRANS 
15 O&M cost of freeway ($/LANE MILE) $2000 CAL TRANS 
18 Percent of parking paid by private sector 90% SCAOMD 
17 Percent of parkino paid by individual 10% SCAOMD 
18 Air pollution cost per mile $0.015 RUTHERFORD AND WELLANDER, 1888 

10 Cost oer vehicle-miles of delav $0. ~ 1 RUTHERFORD AND WELLANDER 1888 

20 Construction cost of freeway ($/lane mile) not including right of way $2 500 000 SANDAG 
21 Construction cost of freeway ($/lane mile) including $12,000,000 CAL TRANS (MIN) 

rioht of wav and connectors to other freewavs (IN METROPOLmAN AREA) 
22 Construction cost of fr-y (Silane mHe) including $16,000,000 CAL TRANS (MAX) 

right of -y and connectors to other fr-ys (IN METROPOLmAN AREA) 
23 Average construction cost of •-y (Silane mile) including $14,000,000 CAL TRANS (AVERAGE) 

right of -Y and connectors to other fr-ys I (IN METROPOLmAN AREAl 
24 Construction cost of HOV lane ($/lane mile)_ $2500000 MTC 
25 Capital cost of bicycle racks ($/rack) $125 MTA 
25 Capital cost of sho- facilities $300.00 ESGVEQG 
27 Capital cost of locker $750 MTA 
28 Operation and Maintenance of shower facilities ($/SO. FT.) $0.75 ESGVEQG 
20 Operation and Maintenance of lockers ($/per user) $5 ESGVEQG 
30 Capital cost of bikes ($/bike) $300 ESGVEQG 
31 Ooeration and maintenance of bikes work space ($/sq. ft.) $2 ESGVEQG 
32 Capital cost of hamlet ($/unit) $30 MTA 
33 Ooeration and maitenance of bike ($/user) $30 ESGVEOG / 

34 Construction cost of bikeway including new paving & striping ($/lane $620000 MTA(PATT1 HELM) 
35 Construction cost of bikeway including new paving & striping ($/lane $20000 MTA(PATT1 HELM) 
38 Capital cost of apparel (shorts shoes jersey) $115 MTA 
37 Operation and maintenance cost per bicycle lane mile $200 MTA 
38 Class IIane miles 50 MTA 
39 Class II lane miles 2500 MTA 
40 Sub~dy~ertripperday $1 
41 Operation and maintenance per rack $5 
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COST -EFFECTIVENESS MODEL 
DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING = 

(DPCB) + (DPOMB) WHERE; 

DPCB = (DVTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DVTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DVTR = DAILY TRIPS REDUCED 
LMF/T = LANE MILES OF FREEWAY PER TRIP 
CCLMF = CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF = CONSTRUCTION ANNUALIZATION FACTOR 
POTOF = PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCTION COST OF ATERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR) * (LMF/T) * (OMCLMF)/260 * {POTOF) + 
+ (DTR) * (LMAIT) * (OMCLMA)/260*{POT~ WHERE; 

OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 

OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF = PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPCJBIAC) = 
(NDPCIR) - (DPB) . 

INDIVIDUAL COST/BENEFIT 

DAILY IDIVIDUAL COST (DIC)= 

(DICC)+ (DIOMC) 

DICC = '(CCB) * (DVTR/2) *BAF/260+ (CCH)* (DVTR/2)/260+ 
+ (CCA)* (DVTR/2)/260 WHERE; 

CCB = CAPITAL COST OF A BICYCLE 
DVTR =DAILY VEHICLE TRIPS REDUCED 
CCH = CAPITAL COST OF A HELMET 
CCA = CAPITAL COST OF APPAREL 
DIOMC = (DOMCPB) * {NB)/260 WHERE; 

OOMCPM = DAILY 0 & M COST PER BICYCLE 
NB = NUMBER OF BICYCLES = DAILY VEHICLE TRIPS REDUCED/2 

DAILY INDIVIDUAL BENEFIT (DIB) = 
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COST -EFFECTIVENESS MODEL 
(DICB) + (DIOMB) WHERE; 

DICB = DAILY INDIVIDUAL CAPITAL BENEFIT {CAR COST) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING {CAR 0 & M) 

DICB = (CCC)* (NC}* (CAF)/260 * .1 0 
CAF= IR/(1-(1 +(lA)) "(-N) WHERE; 
CAF= 

DIOMC = (DOMCPM) * (DVMTR) * (.21) +(.10 * DIPC)+ 
+ (DVTR)*(DSPT) WHERE; 

DOMCPM =DAILY 0 & M CAR COST PER MILE TO DRIVE 
DVMTR = DAILY VEHICLE MILES TRAVELED REDUCED 
.21 IS THE PERCENT OF 0 & M COST AITRIBUTED TO SAVINGS 
DIPC = DAILY INDIVIDUAL PARKING COST 
DVTR =DAILY VEHICLE TRIPS REDUCED 
DSPT = DAILY SUBSIDEY PER TRIP 
NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 

(OIC) - (OIB) WHERE: 

DIG= DAILY INDIVIDUAL COST 
DIB = DAILY INDIVIDUAL BENEFITS 

PRIVATE SECTOR COST /BENEFIT 

DAILY PRIVATE CAPITAL COST (OPRCC) = 
(OVTR/2)*(NLPR)*(CPL)/260 +(DVTR/20)*(NSFPR)* 
*CAF/260* (CPS F) *CAF/260 + (DVTR/2) *(NAPA)* (CPR) *CAF/260 

CAF =CONSTRUCTION ANNUALIZATION FACTOR 
DVTR = DAILY VEHICLE TRIPS REDUCED 
NLPR = NUMBER OF LOCKERS PER RIDER 
CPL =COST PER LOCKER 
NSF = NUMBER OF SHOWER FACILITIES PER RIDER 
CPSF = COST PER SHOWER FACILITY 
NRPR = NUMBER OF RACKS PER RIDER 
CPR = COST PER RACK 
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COST -EFFECTIVENESS MODEL 
DAILY PRIVATE 0 & M COST (DPROMq = 

(OMCOSF)*(NSF)/260+ 
+(OMCOR)*(NA)/260+(0MCPL)*(NL)/260 WHERE; 

OMCOSF = 0 & M COST OF SHOWER FACILITIES 
OMCOA = 0 & M COST OF RACKS 
OMCOL = 0 & M COST OF LOCKERS 
NL = NUMBER OF LOCKERS 
NR = NUMBER OF RACKS 

NSF = NUMBER OF SHOWER FACILITIES 
NL, NSF, AND NR IS DETERMINED BASED ON TRIPS REDUCED 
DVTR = DAILY VEHICLE TRIPS REDUCED 

DAILY PRIVATE COST (DPRC) = 
DPACC+DPAOMC WHERE; 
DPACC =DAILY PRIVATE CAPITAL COST 
DPAOMC = DAILY PRIVATE OIPERATION AND MAINTENAN::E COST 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 
(VTR) * (MPC)*12/260* .90 WHERE; 
VTR = DAILY VEHICLE TRIPS REDUCED 

MPC = MONTHLY PARKING COST 
.90 = PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 
(DPRq-(DPRB) 

DAPC = DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR • (APCIM) WHERE; 

DVMTR = DAILY VMT REDUCED 

APC/M = AIR POLLUTION COST PER MILE 

DVMOCB =DAILY VEHICLE MILES OF DELAY COST/BENEFIT 

DVMOC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED) - (VMTJEXISTING SPEED) • (AVERAGE SPEED) 
DVMDS = DAILY VEHICLE MILES OF DELAY SAVED 
CNMD = DAILY COST PER VEHICLE MILES OF DELAY SAVED 

DSCB = DAILY SOCIETAL COST/BENEFIT 

DSCB = (DAPC) + (DVMOCB) 

27-0ec- 93 

LACMTA 

/ 

141 



COST -EFFECTIVENESS MODEL 
TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST {TDC) = 
(DPC) + (DIG) + (DPAC) + (DAPC) WHERE: 
DPC = DAI~ Y PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 

DPRC = DAILY PRIVATE COST 
DAPC =DAILY AIR POLLUTION COST 

TOTAL DAILY BENEFITS {TDB) = 
(DPB) +(DIS)+ (DPAB) + DVMDB WHERE; 
DPB =DAILY PUBLIC BENEFITS 
DIS = DAILY INDIVIDUAL BENEFITS 

DPRB =DAILY PRIVATE BENEFITS 
DVMDB =OILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/8) = 
[(DPC) + (Diq + (DPAC) + (DAPC)] - [(DPB) + (018) + (DPAB) + (DVMDB)] 

TOTAL COST (PUBLIC, PRIVATE, INDNIDUAL, AND SOCIETAL) 

SCENARIO # 2 THE NO BUILD SCENARIO 
TOTAL DAILY COST {TDC) = 
(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST . 
DPRC = DAILY PRIVATE COST 
DAPC = DAILY AIR POLLUTION COST 
DVM DC = DAILY VEHICLE MILES OF DELAY COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIS) + (DPRB) WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIS = DAILY INDIVIDUAL BENEFITS 
DPRB =DAILY PRIVATE BENEFITS 
DVM DB = OILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TOC/8) = 

[(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC)]- [(DPB) + (018) + (DPRB)] 
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COST -EFFECTIVENESS MODEL LACMTA 

LIKELY OUTCOMES 
'T~,-- · , .·· :.:··: EFIT 
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COST -EFFECTIVENESS MODEL LACMTA 

COST/BENEFIT 
116 NET DAILY COST/BENEFIT PER TRIP REDUCED $8.43 $8.43 
117 NET DAILY COST/BENEFIT PER VMT REDUCED $2.81 $2.81 
118 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $43338 $43353 
11~ NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $595 806 $591 034 
120 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $1 221,403 $1,201 447 
121 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR $146 576 523 

SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
122 TOTAL DAILY COST $74851 $149 711 
123 TOTAL DAILY BENEFIT $0 $0 
124 TOTAL DAILY COST /BENEFIT $74851 $149 711 

COST 
125 NET DAILY COST PER TRIP REDUCED $8.61 $8.61 
126 NET DAILY COST PER VMT REDUCED $2.87 $2.87 
127 NET DAILY COST PER TON OF CO REDUCED $44,264 $44,280 
128 NET DAILY COST PER TON OF ROG REDUCED $608 547 $603 672 
1251 NET DAILY COST PER TON OF NOx REDUCED $1 247_,_520 $1 227136 
130 NET DAILY COST PER TON OF PM REDUCED ERR $149 710 628 

BENEFIT I • 

131 NET DAILY BENEFIT PER TRIP REDUCED $0 $0 
132 NET DAILY BENEFIT PER VMT REDUCED $0 $0 
133 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
134 NET DAILY BENEFIT PER TON OF ROG REDUCED $0 $0 
135 NET DAILY BENEFIT PER TON OF NOx REDUCED $0 $0 
136 NET DAILY BENEFIT PER TON OF PM REDUCED ERR $0 

COST/BENEFIT 
137 NET DAILY COST/BENEFIT PER TRIP REDUCED $8.61 $8.61 
138 NET DAILY COST/BENEFIT PER VMT REDUCED $2.87 $2.87 
1351 NET DAILY COST /BENEFIT PER TON OF CO REDUCED $44264 $44 280 
140 NET DAILY COST /BENEFIT PER TON OF ROG REDUCED $608547 $603672 
141 NET DAILY COST /BENEFIT PER TON OF NOx REDUCED $1 247520 $1 227136 
142 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR $149 710628 

SCENARIO #2 THE NO BUILD SCENARIO 
143 TOTAL DAILY COST $85904.62 $114 504.68 
144 TOTAL DAILY BENEFIT $74851.23 $149 710.63 
145 TOTAL DAILY COST/BENEFIT $11 053.40 ($35 205.95 

COST 
146 NET DAILY COST PER TRIP REDUCED $9.88 $6.59 
147 NET DAILY COST PER VMT REDUCED $3.29 $~20 
148 NET DAILY COST PER TON OF CO REDUCED $50801 $33867 
140 NET DAILY COST PER TON OF ROG REDUCED $698 412 $461 712 
150 NET DAILY COST PER TON OF NOx REDUCED $1 431 744 $938,563 
151 NET DAILY COST PER TON OF PM REDUCED ERR $114 504 677 

BENEFIT 
152 NET DAILY BENEFIT PER TRIP REDUCED $8.61 $8.61 
153 NET DAILY BENEFIT PER VMT REDUCED $0.13 $0.17 
154 NET DAILY BENEFIT PER TON OF CO REDUCED $44264 $44280 
155 NET DAILY BENEFIT PER TON OF ROG REDUCED $608 547 $603672 
156 NET DAILY BENEFIT PER TON OF NOx REDUCED $1 247,520 $1 227136 
157 NET DAILY BENEFIT PER TON OF PM REDUCED ERR $149 710 628 
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COST-EFFECTIVENESS MODEL LACMTA 

COST/BENEFIT 
158 NET DAILY COST/BENEFIT PER TRIP REDUCED $1.27 ($2.03 
15Q NET DAILY COST/BENEFIT PER VMT REDUCED $0.42 ($0.68 
180 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $6537 {$10413 
Hl1 NET DAILY COSTroE_NEFIT PER TON OF ROO REDUCED $89,865 ($141.9591 
182 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $184 223 tt~.573l 
183 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ($35,205 951 
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COST-EFFECTIVENESS MODEL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 

22 
23 
24 
25 
26 
27 
28 
29 

TCM # 15 WALKERS SUBSIDY 

ASSUMPTIONS 

Average cost per mile to drive 
Averaae cost per commute trip of 11.4 miles 
Percent of VMT on freeways 
Average subsidy per walkers per trip 
Amortization period for a passenger car 
Average capital cost of a passenger vehicle 
Interest rate 
Averaae cost per oarkina ($/mo) 
Construction cost of arterial ($/lane mileO 
Lane miles arterial/Vehicle trip 
Lane miles freewav/Vehicle trip 
O&M cost of arterial ($/LANE MILE) 
O&M cost of freeway ($/LANE MILE) 
Percent of oarkinq paid bv private sector 
Percent of parking paid by individuals 
Ajr pollution costper mile 
Cost per vehicle-miles of delay 
Construction cost of freewav ($/lane mile} not includino riqht of wav 
Construction cost of freeway ($/lane mile) including 

right of way and connectors to other freeways 
Construction cost of freeway ($/lane mile) including 

right of way and connectors to other freeways 
Average construction cost of freeway {$/lane mile) including 

riaht of wav and connectors to other freeways 
Construction cost of HOV lane ($/lane mile) 
Construction cost of sidewalk ($/sa.ft) 

I Capital cost of shower facilities 
I Operation and Maintenance of shower facilities ($/SQ. FT.) 
I Capital cost of apparel (shorts shoes iersev) 
I Operation and maintenance of sidewalk ($/sq.ft) 
Number of feet of public sidewalk 
Subsidy per trip per day for walkers 

METHODOLOGY 
ANNUALIZATION FACTOR (AF) = 

AF = IR/(1 - (1 + (IR)) A (-N) WHERE; 

IR = INTEREST RATE 
N = AMORTIZATION PERIOD FOR BUS/FACILITY LIFETIME 

BAF= 
VAF= 
CAF= 
CAF= 
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$5.47 
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$0.015 
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LACMTA 

AAA 

CALCULATED 

LARTS MODEL 

ASSUMED 

AAA 

AAA 

CAL TRANS 

COM SIS 

COMSIS 

CAL TRANS 

CAL TRANS 

SCAQMD 

SCAQMD 

RUTHERFORD AND WELLANDER, 108«1 

RUTHERFORD AND WELLANDER, 108«1 

SANDAG 

CAL TRANS (MIN) 

(IN METROPOLmAN AREA) 

CAL TRANS (MAX) 

(IN METROPOLmAN AREA) 

CAL TRANS (AVERAGE) 

(IN METROPOLrriAN AREA) 

MTC 

City of Sacremento 

ESGVEQG 

ESGVEQG 

MTA 

MTA 

MTA 

148 



COST -EFFECTIVENESS MODEL 

DAILY PUBLIC CAPITAL COST (DPCC) 
DPCC = (SWSQFT)*(CPSWSQFT)*CAF/260 WHERE; 
SWSQFT = SQUARE FEET OF SIDEWALK CONSTRUCTED 
CPSWSQFT = COST PER SQUARE FOOT OF SIDEWALK 
CAF = CONSTRUCTION ANNUALIZATJON FACTOR 

DAILY PUBLIC 0 & M COST (DPOMC) = 

(SWSQFT)*(OMCPSWSQFT)/260 + (DVTR)*(DSPT)+(DPADMC) WHERE; 

SWSQFT = SIDEWALK SQUARE FOOT CONSTRUCTED 

OMCPSWSQFT = OPERATION AND MAINTENANCE COST PER SQUARE FOOT 
OF SIDEWALK CONSTRUCTED 

DVTR = DAILY VEHICLE TRIPS REDUCED 
OSPT = DAILY SUBSIDY PER TRIP 
DPADMC = DAILY PUBUC ADMINISTRATION COST 

DAILY PUBLIC COST (DPC) = 
(DPCC+DPOMC) WHERE; 

OPCC • DAILY PUBLIC CAP IT AI. COST 

OPOMC • OAIL Y PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 0 

DAILY PUBLIC COST/REVENUE (DPC/R) = 
(DPCOMC)-(DPR) WHERE; 

OPCOMC = DALY PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 

OPR • DALY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING= 
(DPCB) + (DPOMB) WHERE; 

DPCB = (DVTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DVTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DVTR = DAILY TRIPS REDUCED 

LMF/T • LANE MU..ES OF FREEWAY PER TRIP 

CCLMF • CONSTRUCTION COST OF FREEWAY LANE MILE 

CAF = CONSTRUCTION ANNUALIZATION FACTOA 
POTOF = PERCENT OF TRIPS ON FREEWAYS 

LMA • LANE MU..ES OF ARTERIAL PER TRF 

CCLMA • CONSTRUCTION COST OF ATERIAL LANE MILE 

POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 
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COST-EFFECTIVENESS MODEL 
DPOMB = (DTR) * (LMF/T) * (OMCLMF)/260 * (POTOF) + 

+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 
OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 

OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 

POTOF =PERCENT OF TRIPS ON FREEWAY 

POTOA = PERCENT OF TRIPS ON ARTERIAL 

LACMTA 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 
(NDPC/R) - (DPB) 

DAILY IDIVIDUAL COST {DIG)= 
{DICC) + (DIOMC) 

DICC = (CCA)*(DVTR/2)/260 WHERE; 

CCA =CAPITAL COST OF APPAREL 

DVTR = DAilY VEHICLE TRIPS REDUCED 

DIOMC = 0 

DAILY INDIVIDUAL BENEFIT (DIS) = 
(DICB) + (DIOMB) WHERE; 

DICB = DAILY INDIVIDUAL CAPITAL BENEFIT (CAR COST) 

DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DIGS = (CCC)* {NC)* (CAF)/260 * .1 0 
CAF= IR/{1- (1 + (IR)) "' (-N) WHERE; 

DIOMC = (DOMCPM) * {DVMTR) * (.21) + (.1 0 * DIPC) + 
+ (DVTR)*(DSPT) WHERE; 

OOMCPM = DAQ.. Y 0 & M CAR COST PER MilE TO DRIVE 

DVMTR .. DAILY VEHICLE MilES TRAVELED REDUCED 

.211S THE PERCENT OF 0 & M COST ATTRIBUTED TO SAVINGS 

DIPC =DAILY INDMDUAL PARKING COST 

DVTR =DAILY VEHICLE TRIPS REDUCED 

DSPT = DAILY SUBSIDY PER TRIP 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/8) = 
(DIG) - (DIS) WHERE; 
DIC = DAlLY INDIVIDUAL COST 

DIB = DAILY INDMDUAL BENEFITS 
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COST -EFFECTIVENESS MODEL 

DAILY PRIVATE CAPITAL COST (DPRCC) = 
(DVTR/20)* (N SFPR) *CAF /260*CPSF WHERE; 
CAF = CONSTRUCTION ANNUALIZATION FACTOR 

DVTR • DAILY VEHICLE TRIPS REDUCED 

NSF = NUMBER OF SHOWER FACILITIES PER RIDER 

CPSF = COST PER SHOWER FACILrTY 

DAILY PRIVATE 0 & M COST (DPROMC) = 
(OMCOSF)*(NSF)/260 WHERE; 
OMCOSF = 0 & M COST OF SHOWER FACLITIES 
NSF • NUMBER OF SHOWER FACD..ITIES 

DAILY PRIVATE COST (DPRC) = 

DPRCC+DPROMC WHERE; 
DPRCC • DALY PRIVATE CAPITAL COST 

DPROMC = DAILY PRIVATE OIPERATION AND MAINTENANCE COST 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 

(VTR)/2 * (MPC)*12/260 .* .90 WHERE; 
VTR = DAILY VEHICLE TRPS REDUCED 

MPC • MONTHLY PARKING COST 

.00 • PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DALY PRIVATE COST/BENEFIT (NDPC/B) = 
(DPRC) - (DPRB) 

DAPC = DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTR • DAILY VMT REDUCED 

APC/M = AIR POLLUTION COST PER MD..E 

DVMDCB • DAl. Y VEHICLE Ml.ES OF DELAY COST/BENEFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 
DVMDS = (VMT/NEW SPEED) - (VMT/EXISTING SPEED) * (AVERAGE SPEED) 
DVMDS = DAILY VEHICLE MILES OF DELAY SAVED 

CIVMD • DAILY COST PER VEHICLE MD..ES OF DELAY SAVED 

DSCB = DAILY SOCIETAL COST/BENEFIT 

DSCB = (DAPC) + (DVMDCB) 
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COST-EFFECTIVENESS MODEL 
TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO# 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DAPC) WHERE; 
OPC = DAILY P~LIC COST 

DIC = DAILY INOMDUAL COST 

DPRC =DAILY PRIVATE COST 

OAPC = OAIL Y Aft POLLUTION COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) + DVMDB WHERE; 
OPB = OAIL Y PUBLIC BENEFITS 

DIS = DAILY INDMDUAL BENEFITS 

DPRB = DAILY PRIVATE BENEFITS 

OVMDB = Dll.YVEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/B} = 

[(DPC) + (DIC) + (DPRC) + (DAPC)] - [(DPB) + (DIB) + (DPRB) + (DVMDB)] 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO# 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 

(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC) WHERE; 
OPC = DAILY P~LIC COST 

DIC = DAILY INDMDUAL COST 

OPRC =DAILY PRIVATE COST 

DAPC = DALY AIR POLLUTION COST 

OVMDC = OAIL Y VEHICLE MILES OF DELAY COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) WHERE; 
OPB = DAILY PUBLIC BENEFITS 

018 =DAILY INDMDUAL BENEFITS 

OPRB = OAR. Y PRIVATE BENEFITS 

DVM DB = OILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/8) = 

[(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC)] - [(DPB) + (018) + (DPRB)] 
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LIKELY OUTCOMES 
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COST-EFFECTIVENESS MODEL LACMTA 

44 COST 
45 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $0.44 $0.44 
46 NET DAILY INDIVIDUAL COST PER VMT REDUCED $0.22 $0.22 
<47 NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $2394 $2 394 
46 NET DAILY INDIVIDUAL COST PER TON OF ROG REDUCED $34,631 $34633 
<49 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $72 530 $72 534 
so NET OAIL Y INDIVIDUAL COST PER TON OF PM REDUCED ERR ERR 

51 BENEFIT 
52 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED $1 .43 $1.43 
53 NET DAILY INDIVIDUAL BENEFIT PER VMT REDUCED $0.72 $0.72 
5<4 NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $7754 $7754 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROG REDUCED $112190 $1 12195 
56 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $234964 $234975 
57 NET DAILY INDIVIDUAL BENEFIT PER TON OF PM REDUCED ERR ERR 

58 COST/BENEFIT 
50 NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED ($0.99 ($0.99 
60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED ($0.50 ($0.50 
61 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCE! ($5,361\ ($5 361\ 
&2 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROG REDUCI C$n 559\ C$ns62 
63 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCE ($162 434 ($162 440 
8<4 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

65 i:IJJiJ'&{~ti:~:::::;~:~~~~B : ~C)~m-z6ENEFIT 
&& DAILY PRIVATE CAPITAL COST $445 $891 
67 DAILY PRIVATE 0 & M COST $20 $40 
&8 DAILY PRIVATE COST $465 $931 
60 DAILY PAIVA TE CAPITAL BENEFIT $0 $0 . 
70 DAILY PRIVATE 0 & M BENERT $16051 $36103 
71 DAILY PRIVATE BENEFIT $16051 $36103 
72 NET DAILY PRIVATE COST/BENEFIT ($17,565) {$35172\ 

73 COST 
7<4 NET DAILY PRIVATE COST PER TRIP REDUCED $0.05 $0.05 
75 NET DAlLY PRIVATE COST PER VMT REDUCED $0.03 $0.03 
76 NET DAILY PRIVATE COST PER TON OF CO REDUCED $290 $290 
77 NET DAILY PRIVATE COST PER TON OF ROG REDUCED $4193 $4193 
78 NET DAILY PRIVATE COST PER TON OF NOx REDUCED $6762 $6762 
79 NET DAILY PRIVATE COST PER TON OF PM REDUCED ERR ERR 

80 BENEFIT 
81 NET DAILY PRIVATE BENEFIT PER TRIP REDUCED $2.06 $2.06 
82 NET DAILY PRIVATE BENEFIT PEA VMT REDUCED $1 .04 / "$1.04 
83 NET DAILY PRIVATE BENEFIT PER TON OF CO REDUCED $11,239 $11 240 
8<4 NET DAILY PRIVATE BENEFIT PER TON OF ROG REDUCED $162617 $162 627 
85 NET DAILY PRIVATE BENEFIT PER TON OF NOx REDUCED $340576 $340596 
86 NET DAlLY PRIVATE BENEFIT PER TON OF PM REDUCED ERR EAR 

87 COST/BENEFIT 
88 NET DAILY PRIVATE COST/BENEFIT PEA TRIP REDUCED ($2.02 ($2.02 
89 NET DAILY PRIVATE COST/BENEFIT PERVMT REDUCED ($1 .01 ($1 .01 
90 NET DAILY PRIVATE COST/BENEFIT PEA TON OF CO REDUCED ($10 950 ($10 950 
91 NET DAILY PRIVATE COST/BENEFIT PER TON OF ROG REDUCED ($158 424 ($156 433 
92 NET DAILY PRIVATE COST/BENEFIT PER TON OF NOx REDUCED ($331 794 _($331 613 
93 NET DAILY PRIVATE COST/BENEFIT PER TON OF PM REDUCED ERR ERR 
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COST-EFFECTIVENESS MODEL LACMTA 

138 COST/BENEFIT 
139 NET DAILY COST /BENEFIT PER TRIP REDUCED $8.35 $8.35 
140 NET DAILY COST /BENEFIT PER VMT REDUCED $4.17 $4.17 
141 NET DAILY COST /BENEFIT PER TON OF CO REDUCED $45166 $45169 
142 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $653485 $653521 
143 NET DAILY COST /BENEFIT PER TON OF NOx REDUCED $1 368 619 $1 368696 
144 NET DAILY COST /BENEFIT PER TON OF PM REDUCED ERR ERR 

145 SCENARI0#1 THE BUILD SCENARIO (LONG TERM} 
146 TOTAL DAILY COST $73 582 $147171 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $73 582 $147171 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $8.47 $8.47 
151 NET DAILY COST PER VMT REDUCED $4.23 $4.23 
152 NET DAILY COST PER TON OF CO REDUCED $45 817 $45819 
153 NET DAILY COST PER TON OF ROO REDUCED $662,897 $662933 
154 NET DAILY COST PER TON OF NOx: REDUCED $1 388 331 $1 388407 
155 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0 $0 
158 NET DAILY BEf\EFIT PER VMT REDUCED $0 $0 
1511 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PER TON OF ROO REDUCED $0 $0 
161 NET DAILY BENEFIT PER TON OF NOx: REDUCED $0 $0 
162 NET DAILY BENEFIT PER TON OF PM REDUCED ERR ERR 

163 COST /BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $8.47 $8.47 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $4.23 $4.23 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $45 817 $45819 
167 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $662897 $662933 
168 NET DAILY COST/BENEFIT PER TON OF NOx: REDUCED $1 388 331 $1,388407 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $59437.20 $73~.43 
172 TOTAL DAILY BENEFIT $73 581 .56 $147171.14 
173 TOTAL DAILY COST/BENEFIT ($14144.36 ($73 862.71 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $6.84 $4.22 
176 NET DAILY COST PER VMT REDUCED $3.42 / $2.11 
177 NET DAILY COST PER TON OF CO REDUCED $37009 $22 823 
178 NET DAILY COST PER TON OF ROO REDUCED $535470 $330,218 
179 NET DAILY COST PER TON OF NOx: REDUCED $1 121 457 $691589 
180 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $8.47 $8.47 
183 NET DAILY BENEFIT PER VMT REDUCED $4.23 $4.23 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $45 817 $45 819 
185 NET DAILY BENEFIT PER TON OF ROO REDUCED $662897 $662933 
186 NET DAILY BENEFIT PER TON OF NOx: REDUCED $1 388 331 $1 388407 
187 NET DAILY BENEFIT PER TON OF PM REDUCED · ERR ERR 
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COST-EFFECTIVENESS MODEL LACMTA 

188 COST/BENEFIT 
180 NET DAILY COST/BENEFIT PER TRIP REDUCED ($1 .63 ($4.25 
100 NET DAILY COST/BENEFIT PER VMT REDUCED ($0.81 ($2.12 
1111 NET DAILY COST/BENEFIT PER TON OF CO REDUCED C$8.aon ($22 996 
182 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED ($127 4271 C$332 715) 
183 NET DAILY COST/BENEFIT PEA TON OF NOx REDUCED ($266 875) ($696,818' 
1~ NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERA ERR 

/ 
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1 
2 
3 
4 
5 
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7 
8 
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10 
11 
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16 
17 
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19 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 

34 

35 
36 
37 
38 

TCM # 16 BUSPOOL SUBSIDY 

ASSUMPTIONS 
Average buspoof occuoancy 
Average length of a buspoof trip 
Averaae cost oer mile to drive 
Average cost per commute trip of 11.4 miles 
Average cost per commute trip of 20 miles 
Percent of VMT on freeways 
Average subsidy per buspoofer per trip 
Purchase cost of a bus 
Amortization period for a bus (yearsO 
Average cost of a passenger vehicle 
0 & M cost per bus mile 
0 & M cost per passenger car mile 
Number of buses needed 
Interest rate 
Average monthly cost for buspooler 
Average monthly parkino cost 
Average daily miles per bus 
Average daily fare to passengers 
Amortization period for passenger car 
Construction cost of arterial ($/lane mile) 
Lane miles arterial/Vehicle trip 
Lane miles freeway/vehicle trip 
O&M cost of arterial {$/LANE MILE) 
O&M cost of freeway ($/LANE MILE) 
Peroent of parking paid by private sector 
Peroent of parkinq paid by employees 
I>Jr pollution cost per mile 
Cost per vehicle-miles of delay 
Construction cost of freeway ($/lane mile) not incfudino riaht of way 
Construction cost of freeway ($/lane mile) including 

rioht of way and connectors to other freewavs 
Construction cost of freeway ($/lane mile) including 

rioht of way and connectors to other freeways 
Average construction cost of freeway ($/fane mile) including 

right of way and connectors to other freeways 
Construction cost of HOV lane ($/lane mile) 
Average capital cost per park-and-ride space 
Average operation and maintenance cost oer space 
Number of parking spaces needed 

27-0ec-93 
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20 

$0.48 
$5.47 
$9.60 

90% 
$1 .00 

$260,500 
12 

$16000 
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374 
8% 

$150 
$100 

40 
$13 

5 
$900000 
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$765 
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COST-EFFECTIVENESS MODEL 

METHODOLOGY 
ANNUALIZATION FACTOR (AF) = 

AF= IR/(1-(1 +(IR)) A (-N) WHERE; 

lA = INTEREST RATE 
N = AMORTIZATION PERIOO FOR BUS/FACILITY LIFETIME 

DAILY PUBLIC CAPITAL COST (DPCC) = 
NPNRSN * CPPNRS * PNAF/260 

DAILY PUBLIC 0 & M COST (DPOMC) = 

BAF= 
VAF= 
CAF= 
CAF= 

DSPT * DVTR + DPAC+ (NPNRSN*OMCPPNRS) WHERE; 

DSPT • DALY SUBSIDY PER TRIP 
DVTR • DALY VEHICLE TRIPS REDUCED 
DPAC,. DALY PUBLIC ADMINSTRATIVE COST 
NPNRSN •NUMBER OF NEEDED PAAK-N-RIDE SPACES 
CPPNRS =COST PER PAAK-N-RIDE SPACE 
OMCPPNRD = OPERATION AND MAINTENANCE COST PER SPACE 

0.13 
0.25 
0.09 
0.25 

LACMTA 

(DPAC) = DAILY PUBLIC ADMINISTRATIVE COST (DPAC) = 10% OF TOTAL COST 

DAILY PUBLIC COST (DPC) = 

(DPCC+ DPOMC) WHERE; 

DPCC• DAILY PUBLIC CAPrTAL COST / 

DPOMC • OAI.. Y PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 0 

27-Dec-93 
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COST-EFFECTIVENESS MODEL 
DAILY PUBLIC COST/REVENUE (DPC/R) = 

(DPCOMC)-(DPR) WHERE; 

DPCOMC = DAILY PUBLIC CAPITAl AND OPERATION AND MAINTENANCE COST 
DPR = DAILY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING = 

(DPCB) + (DPOMB) WHERE; 

DPCB = (DPTR) * (LMF/T) * (CCLMF) * (CAF}/260*(POTOF) + 
+ (DPTR) * (LMA/T) * (CCLMA) * (CAF)/260*{POTOA) WHERE; 

DPTR = DAILY TRIPS REDUCED 
LMF/T = LANE MILES OF FREEWAY PER TRIP 
CCLMF = CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF =CONSTRUCTION ANNUALIZATION FACTOR 
POTOF = PERCENT OF TRIPS ON FREEWAYS 
UAA =LANE MILES OF ARTERIAl PER TRP 
CCLMA = CONSTRUCTION COST OF ATERIAL LANE MILE 
POTOA =PERCENT OF PEAK TRIPS ON ARTERIAl 

DPOMB = (DTR) * (LMFA/T) * (OMCLMF)/260 * (POTOF) + 
+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF = PERCENT OF TRIPS ON FREEWAY 
POTOA "'PERCENT OF TRPS ON ARTERIAL 

LACMTA 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 

(N DPC/R) - (DPB) 

,;r~n~:t:~:rm:~~~~~:~~,~m;t::!li ::t~ !i!,I'.::::·:::::~::[::it!}l!!ilii:,!;:- :!:i:::i!!:·:::.::!: 
DAILY INDIVIDUAL COST (DIC) = 

DICC = 0 

DIOMC = 

(DCPT) * (DVTR) WHERE; 

DCPT = DAILY COST PER TRIP 
DVTR = DAILY VEHICLE TRIPS REDUCED 

DAILY INDIVIDUAL BENEFIT (DIS) = 

(DICB) + (DIOMB) WHERE; 

DICB =DAILY INDIVIDUAL CAPITAL BENEFIT (CAR COST) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 
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COST-EFFECTIVENESS MODEL 
DICB = (CCC)* (NC)* (CAF)/260 * .10 
CAF= IR/(1-(1 +(IR)) "(-N) WHERE;· 

DIOMC = (DOMCPM) * (DVMTR) * (.21) +(.10 * DIPC)+(DSPT)*DVTR) WHERE; 

OOMCPM = DAILY 0 & M CAR COST PER MILE TO DRIVE 
DVMTR "' DAILY VEHICLE MLES TRAVELED REDUCED 
.21 IS THE PERCENT OF 0 & M COST ATTRIBUTED TO SAVINGS 
DIPC = DAllY INDMDUAL PARKING COST 
DVTR • DAI. Y VEHICLE TRPS REDUCED 
DSPT = DAI. Y SUBSIDY PER TRP REDUCED 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 
(DIC) - (DIB) WHERE; 
DIC = DAILY INDMDUAL COST 
DIB a DALY INDMDUAL BENEFITS 

DAILY PRIVATE CAPITAL COST (DPRCC) = 
(NB)*(CB)*(BAF)/260 WHERE; 
NB = NUMBER OF BUSES PURCHASED 
CB = CAPITAL COST OF A BUS 
BAF = BUS ANNUALIZATION FACTOR 
200 s THE NUMBER OF WORKING DAYS IN A YEAR 

DAILY PRIVATE OPERATION AND MAINTENANCE COST (DPROMC) = 
NB * DBM *OMCPM WHERE; 
NB • NUMBER OF BUSES 
OBM • DAII.. Y BUS MILES 
OMCPM • OPERATION AND MAINTENANCE COST PER MLE 

DAILY PRIVATE COST (DPRC) = 
DPRCC + DSPROMC WHERE; 

DPRCC = DAI. Y PRIVATE CAPITAL COST 
DPROMC = OAIL Y PRIVATE OPERATION AND MAINTENANCE COST 

DAILY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 
DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 
(VTR) * (MPC)*12/260 * .90 WHERE; 
VTR • DAII.. Y VEHICLE TRIPS REDUCED 
MPC • MONTHLYPARKINGCOST 
.00 = PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 
(DPRC) - (DPRB) 

LACMTA 
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COST-EFFECTIVENESS MODEL 

DAPC = DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTR = DAILY VMT REDUCED 
APC/M = AIR POLLUTION COST PER MILE 

DVMDCB = DAILY VEHICLE MILES OF DELAY COST/BENEFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED) - (VMT/EXISTING SPEED) * (AVERAGE SPEED) 
DVMDS = DAILY VEHICLE MILES OF DELAY SAVED 
CNMD = DAILY COST PER VEHICLE MILES OF DELAY SAVED 

DSCB =DAILY SOCIETAL COST/BENEFIT 

DSCB = (DAPC) + (DVMDCB) 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO# 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DAPC) WHERE; 
OPC = OAIL Y PUBLIC COST 
DIC = OAJL Y INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DAPC = DAILY AIR POLLUTION COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIS) + (DPRB) + DVMDB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB =DAILY INDMDUAL BENEFITS 
DPRB = DAILY PRIVATE BENEFITS 
DVM DB = DAILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/8) = 

[(DPC) + (DIC) + (DPRC) + (DAPC)] - [(DPB) + (DIB) + (DPRB) + (DVMDB)] 
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COST-EFFECTIVENESS MODEL 
TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC) WHERE; 
DPC = OAIL Y PUBLIC COST 
OIC • DALY INDMDUAI.. COST 
OPRC • DALY PRIVATE COST 
OAPC • DAILY~ POLLUTION COST 
OVMOC = DAA. Y VEHICLE MILES OF DELAY COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) WHERE; 
OPB '"' OAA. Y PUBLIC BENEFITS 
018 • DAILY INOMDUAI.. BENF.~ITS 
OPRB • DAILY PRIVATE BENEFITS 
DVMDB • OILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/8} = 

[(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC)] - [(DPB) + (DIB) + (DPRB)] 
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COST-EFFECTIVENESS MODEL LACMTA 

LIKELY OUTCOMES 
.:::: ~.·: · •.· ... -: ; 

,~~~\Uti: ~liJI@:~l~-r·:s~~t~:EJ:~:~~:~Iz§,~lN.E:Ji[]~~~~:~il:lil:!!l~H·.' 
STANDARD HIGH 

1 DAILY PUBLIC CAPITAL COST $6833 $6833 
2 DAILY PUBLIC 0 & M COST $23 215 $34 747 
3 DAILY PUBLIC COST $30048 $41 580 
4 DAILY PUBLIC REVENUES $0 $0 
5 DAILY PUBLIC COST/REVENUE $30048 $41 580 
6 DAILY PUBLIC AVOIDED CAPITAL COST (SCENARIO 2) $150414 $225624 
7 DAILY PUBLIC AVOIDED 0 & M COST (SCENARIO 2) $242 $363 
8 TOTAL DAILY PUBLIC AVOIDED (SCENARIO 2) $150656 $225987 
9 NET DAILY PUBLIC BENEFIT (SCENARIO 2) $150 656 $225987 

10 DAILY PUBLIC CAPITAL COST (SCENARIO 1) $150414 $225624 
11 DAILY PUBLIC 0 & M COST (SCENARIO 1) $242 $363 
12 TOTAL DAILY PUBLIC COST (SCENARIO U $150656 $225987 
13 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 2) ($120 008 ($184 408 
14 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 1} $150656 $225987 

15 COST 
16 DAILY PUBLIC COST PEA TRIP REDUCED $1.43 $1.32 
17 DAILY PUBLIC COST PER VMT REDUCED $0.06 $0.06 
18 DAILY PUBLIC COST PEA TON OF CO REDUCED $3660 $3376 
19 DAILY PUBLIC COST PER TON OF ROG REDUCED $32 520 _i30,000 
20 DAILY PUBLIC COST PER TON OF NOx REDUCED $56,376 $51 974 
21 DAILY PUBLIC COST PER TON OF PM REDUCED $2731 657 $2 598 720 

22 BENEFIT 
23 DAILY PUBLIC BENEFIT PER TRIP REDUCED $7.19 $7.19 
24 DAILY PUBLIC BENEFIT PER VMT REDUCED $0.31 $0.31 
25 DAILY PUBLIC BENEFIT PEA TON OF CO REDUCED $18348 $18 351 
26 DAILY PUBLIC BENEFIT PEA TON OF ROG REDUCED $163047 $163050 
27 DAILY PUBLIC BENEFIT PER TON OF NOx REDUCED $282656 $282484 
28 DAILY PUBLIC BENEFIT PEA TON OF PM REDUCED $13 695 981 $14124205 

29 COST/BENEFIT 
30 NET DAILY PUBLIC COST/BENEFIT PER TRIP REDUCED ($5.75 ($5.86 
31 NET DAILY PUBLIC COST/BENEFIT PEA VMT REDUCED ($0.25 ($0.25 
32 NET DAILY PUBLIC COST/BENEFIT PER TON OF CO REDUCED ($14 689\ ($14 974 
33 NET DAILY PUBLIC COST/BENEFIT PER TON OF ROG REDUCED ($130 528 ($133,050 
34 NET DAILY PUBLIC COST/BENEFIT PER TON OF NOx REDUCED ($226 281 ($230 510 
35 NET DAILY PUBLIC COST/BENEFIT PEA TON OF PM REDUCED ($10 964 324 ($11 525 484 

36 . :li~Jml~)VI:.IilJ~J.A~::·Io;~;~qrz~aJN·~\~tiG 
37 DAILY INDIVIDUAL CAPfT AL COST $0 $0 
38 DAILY INDIVIDUAL 0 & M COST $72 571 $108858 
39 DAILY INDIVIDUAL COST $72 571 $108,858 
40 DAILY INDIVIDUAL CAPITAL BENEFIT $0 $0 
41 DAILY INDIVIDUAL 0 & M BENEFIT $75161 $112741 
42 DAILY INDIVIDUAL BENEFIT $75161 $112741 
43 NET DAILY INDIVIDUAL COST/BENEFIT ($2 589 ($3,883\ 
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44 COST . 
45 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $3.46 $3.46 
46 NET DAILY INDIVIDUAL COST PER VMT REDUCED $0.15 $0.15 
47 NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $8,838 $8840 
48 NET DAILY INDIVIDUAL COST PER TON OF ROO REDUCED $78 540 $78 541 
49 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $136156 $136073 
50 NET CAllY INOMOUAL COST PER TON OF PM REDUCED $6 5g"/ 378 $6803654 

51 BENEFIT 
52 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED $3.59 $3.59 
53 NET DAILY INDIVIDUAL BE~FIT PER VMT REDUCED $0.15 $0.15 
54 NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $9,154 $9155 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROO REDUCED $81 343 $81 343 
56 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $141 014 $140927 
57 NET OAIL Y INOMOUAL BENEFIT PER TON OF PM REDUCED $6832774 $7046336 

58 COST/BENEFIT 
59 NET DAILY INDIVIDUAL COST/BENEFIT t'ER TRIP REDUCED ($0.12' C$0.12) 
60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED (l>0.01\ ($0.01\ 
61 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCEI t$315 . C$315\ 
62 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROO REDUO ~~.An?\ ($2 802l 
63 ~DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCE ($4,858) ~R.~ 

64 NET OAIL Y INOMOUAL COST/BENEFIT PER TON OF PM REDUCED ($235 396 ($242682 

65 IJ,JIJ~IIi,~i:t~:~i~~~~~~ill~i~·~,~NEF.IT 
66 DAILY PRIVATE CAPITAL COST $49L774 $49774 
67 DAILY PRIVATE 0 & M COST $11_.960 $11 960 
68 DAILY PRIVATE COST $61 754 $61 754 
69 DAILY PRIVATE CAPITAL BENEFIT $0 $0 
70 DAILY PRIVATE 0 & M BENEFIT $43543 $65 315 
71 DAILY PRIVATE BENEFIT $43.543 $65.315 
72 NET DAILY PRIVATE COST/BENEFIT $18 212 ($3,561' 

73 COST 
74 ~DAILY PRIVATE COST PER TRIP REDUCED $2.95 $1.96 
75 NET DAILY PRIVATE COST PER VMT REDUCED $0.13 $0.08 
76 NET DAILY PRIVATE COST PER TON OF CO REDUCED $7521 $5015 
77 ~DAILY PRIVATE COST PER TON OF ROO REDUCED $66,834 $44556 
78 NET DAILY PRIVATE COST PER TON OF NOx REDUCED $115862 $77193 
79 NET DAILY PRIVATE COST PER TON OF PM REDUCED $5614,019 $3859638 

eo BENEFIT 
81 NET DAILY PRIVATE BENEFIT PER TRIP REDUCED $2.08 $2.08 
82 NET DAILY PRIVATE BENEFIT PER VMT REDUCED $0.09 . $().09 
83 NET DAILY PRIVATE BENEFIT PER TON OF CO REDUCED $5303 $5304 
84 NET DAILY PRIVATE BENEFIT PER TON OF ROO REDUCED $47124 $47125 
85 NET DAILY PRIVATE BENEFIT PER TON OF NOx REDUCED $81 694 $81 644 
86 NET DAILY PRIVATE BENEFIT PER TON OF PM REDUCED $3958427 $4082 192 

87 COST/BENEFIT 
88 NET DAILY PRIVATE COST/BENEFIT PER TRIP REDUCED $0.87 ($0.11 
89 NET DAILY PRIVATE COST/BENEFIT PER VMT REDUCED $0.04 ($0.00 
90 NET DAILY PRIVATE COST/BENEFIT PER TON OF CO REDUCED $2218 {$_289 
91 NET DAILY PRIVATE COST/BENEFIT PER TON OF ROO REDUCED $19 709 ($2,569) 

92 NET DAILY PRIVATE COST/BENEFIT PER TON OF NOx REDUCED $34168 ($4,451\ 
93 NET DAILY PRIVATE COST/BENEFIT PER TON OF PM REDUCED $1 655 593 ($222 554 
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94 IJ .~~·~:,•:~~~:~~;~~=s"ila·~~··t;:~m:lm:l::~:~:. 
95 SCENARIO #1 THE BUILD SCENARIO (SHORT TERM) 
96 DAILY SOCIETAL AIR POLLUTION COST $7327 $10 991 
97 DAILY SOCIETAL CONGESTION COST $0 $0 
98 DAILY SOCIETAL COST $7327 $10991 
99 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 

100 DAILY SOCIETAL CONGESTION BENEFIT $14679 $22 018 
101 DAILY SOCIETAL BENEFIT $14679 $22018 
102 NET DAILY SOCIETAL COST/BENEFIT {$7 351} ($11 0271 

103 SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
104 DAILY SOCIETAL AIR POLLUTION COST $7327 $10 991 
105 DAILY SOCIETAL CONGESTION COST $14679 '$22 018 
106 DAILY SOCIETAL COST $22 006 $33 009 
107 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0.00 $0.00 
108 DAILY SOCIETAL CONGESTION BENEFIT $0.00 $0.00 
109 DAILY SOCIETAL BENEFIT $0 $0 
110 NET DAILY SOCIETAL COST/BENEFIT $22006 $33009 

111 SCENARIO #2 THE NO BUILD SCENARIO 
112 DAILY SOCIETAL AIR POLLUTION COST $0 $0 
113 DAILY SOCIETAL CONGESTION COST $0 $0 
114 DAILY SOCIETAL COST $0 $0 
115 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $7327 $10991 
116 DAJL Y SOCIETAL CONGESTION BENEFIT $14679 $22018 
117 DAILY SOCIETAL BENEFIT $22006 $33009 
118 NET DAILY SOCIETAL COST/BENEFIT ($22 000\ ($33,000 

119 mlll~1~~~;~~7m,a~·~;miJJ~~~1(.:.:~~:~:il~~t::::;.: 
120 SCENARIO #1 THE BUILD SCENARIO (SHORT TERM) 
121 TOTAL DAILY COST $276686 $415035 
122 TOTAL DAILY BENEFIT $_14 679 $22 018 
123 TOTAL DAILY COST/BENEFIT $262,008 $393017 

124 COST 
125 NET DAILY COST PER TRIP REDUCED $13.20 $13.20 
126 NET DAILY COST PER VMT REDUCED $0.57 $0.57 

127 NET DAILY COST PER TON OF CO REDUCED $33007 $33 702 
128 NET DAILY COST PEA TON OF ROO REDUCED $299444 $299448 
129 NET DAILY COST PEA TON OF NOx REDUCED $519111 $518794 
130 NET DAILY COST PER TON OF PM REDUCED $25153 309 $25 939678 

131 BENEFIT / 

132 NET DAILY BENEFIT PEA TRIP REDUCED $0.70 $0.70 
133 NET DAILY BENEFIT PER VMT REDUCED $0.24 $0.23 
134 NET DAILY BENEFIT PER TON OF CO REDUCED $1 788 $1788 
135 NET DAILY BENEFIT PER TON OF ROO REDUCED $15 886 _t15886 
136 NET DAILY BENEFIT PEA TON OF NOx REDUCED $27 540 $27 522 
137 NET DAILY BENEFIT PER TON OF PM REDUCED $1 334 421 $1 376120 
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138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $12.50 $12.50 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $0.54 $0.54 
141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $31 009 $31 914 
142 NET DAILY COST/BEt-.EFIT PER TON OF ROO REDUCED $283558 $283562 
143 NET DAILY COST/BEt-.EFIT PER TON OF NOx REDUCED $491572 $491 271 
144 NET DAILY COST/BEt-.EFIT PER TON OF PM REDUCED $23 818888 $24563 558 

145 SCENARI0#1 THE BUILD SCENARIO {LONG TERM) 
146 TOTAL DAILY COST $291365 $437053 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $291365 $437053 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $13.9:> $13.9:> 
151 NET DAILY COST PER VMT REDUCED $0.60 $0.60 
152 NET DAILY COST PER TON OF CO REDUCED $35 485 $35489 
153 NET DAILY COST PER TON OF ROO REDUCED $315330 $315334 
154 NET DAILY COST PER TON OF NOx REDUCED $546651 $546316 
155 NET DAILY COST PER TON OF PM REDUCED $26487730 $27 315 798 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0 $0 
158 NET DAILY BENEFIT PER VMT REDUCED $0 $0 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PER TON OF ROO REDUCED $0 $0 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0 $0 
162 NET DAILY BENEFIT PER TON OF PM REDUCED $0 $0 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $13.9:> $13.9:> 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $0.60 $0.60 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $35485 $35 489 
167 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $315330 $315334 
168 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $546651 $546316 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $26487730 $27 315 798 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $164374 $212192 
172 TOTAL DAILY BENEFIT $291 365 $437053 
173 TOTAL DALY COST/BENEFrT ($126991 ($224861' 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $7.84 $6.75 
176 NET DAILY COST PER VMT REDUCED $0.34 / $0.29 
177 NET DAILY COST PER TON OF CO REDUCED $20019 $17~230 
178 NET DAILY COST PER TON OF ROO REDUCED $177893 $153097 
179 NET DAILY COST PER TON OF NOx REDUCED $308393 $265.240 
180 NET DAILY COST PER TON OF PM REDUCED $14 943 054 $13 262 013 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $13.9:> $13.9:> 
183 NET DAILY BENEFIT PER VMT REDUCED $0.60 $0.60 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $35485 $35489 
185 NET DAILY BENEFIT PER TON OF ROO REDUCED $315330 $315334 
186 NET DAILY BENEFIT PER TON OF NOx REDUCED $546651 $546316 
187 NET DAILY BENEFIT PER TON OF PM REDUCED $26 487730 $27 315 798 
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188 COST/BENEFIT 
189 NET DAILY COST /BENEFIT PER TRIP REDUCED ($6.06 ($7.15 
190 NET DAILY COST/BENEFIT PER VMT REDUCED ($0.26 C$0.31 
191 NET DAILY COST/BEI\JEFIT PER TON OF CO REDUCED ($15 466) ($18 259 
192 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED J$137 437) ($162 237 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED ($238 258\ ($281 C176 
194 NET DAILY COST !BENEFIT PER TON OF PM REDUCED ($11 544,676) J$14 053 785) 

/ 
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TCM # 17 TRANSIT SERVICE INCREASE 

ASSUMPTIONS 
1 Transit vehicle miles in LA County 251 ,410 MTA 
2 Transit peak fleet 1 733 MTA 
3 Active fleet 2294 MTA 
4 Contingency fleet 87 MTA 
5 capital cost of a bus 

5.1 Diesel 210000 MTA 
5.2 Methanol 220,000 MTA 
5.3 CNG 260000 MTA 

6 Additional costs for radio and whell chair 75000 MTA 
7 Total capital bus cost 

7.1 Diesel 285,000 MTA 
7.2 Methanol 295L000 MTA 
7.3 CNG 335,000 MTA 

8 Averaoe capital cost of a bus 260 500 MTA 
9 Capital construction cost per bus 130 250 MTA 

10 Transit ridership on a weekday 1169 786 MTA 
11 Transit ridership on saturdays 837,722 MTA 
12 Transit ridership on sundays 580 335 MTA 
13 Passenger mile/bus mile 18.2 MTA 
14 Subsidy per passenger mile $0.27 MTA 
15 Cost per bus hour $109.70 MTA 
16 Revenue per passenger mile $0.16 MTA 
17 Total bus hours 17,726 MTA 
18 Operation cost 1944524 MTA 
19 Fare box revenue 729973 MTA 
20 Total seat miles 10800 996 MTA 
21 Total passenaer miles 4 569,352 MTA 
22 Operation cost per revenue mile $7.73 MTA 
23 Revenue per revenue mile $2.90 MTA 
24 Amortization _period for construction proiects 30 MTA 
25 Amortization period for eQuipment pUrchase 12 MTA 
26 Amortization period for vehicles (BUSES) 12 MTA 
27 O&M cost of vehicle $0.48 MA 

28 Construction cost of arterial ($/lane mile) $900 000 CAL TRANS 
29 Construction annualization factor CCAA 0 .09 CALCULATED 
30 Bus annualization factor (8AF) 0.13 CALCULATED /. 

31 car annualization factor 0 .25 CALCUlATED 
32 Amortization period for cars 5 AAA 

33 Percent of VMT on treewavs 50% LARTSMODEL 
34 Interest rate 8% MARKET RATE 
35 lane miles arterial/Vehicle trip 0.0018 COM SIS 
-36 lane miles freeway/Vehicle trip 0.0015 COM SIS 
37 O&M cost of arterial ($/LANE MILE) $765 CAL TRANS 
38 O&M cost/mHe of transit $4 MTA 
39 O&Mc naer of transit $1 MTA 
40 O&M cost of freeway ($/LANE MILE) $2,000 CAL TRANS 
41 Monthly parking cost $100 MTA . 
42 Percent of oarkin_g ~d ~em plovers 90% SCAQMD 
43 Percent of parking paid by employees 10% SCAQMD 
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48 

49 
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51 
52 

COST -EFFECTIVENESS MODEL 
Air pollution cost per mile $0.015 
Cost per vehicle-miles of delay $0.11 
Construction cost of freeway ($/lane mile) not including right of way $2,500.000 
Construction cost of freeway ($/lane mile) including $12,000,000 

right of way and connectors to other freeways 
Construction cost of freeway ($/lane mile) including $16,000,000 

right of way and connectors to other freeways 
Average construction cost of freeway ($/lane mile) including $14,000,000 

rioht of way and connectors to other freeways 
Construction cost of HOV lane ($/lane mile) $2,500,000 
Passemoers per bus miles 4.65 
Average cost of a passenger vehicle $16,000 

METHODOLOGY 

ANNUALIZATION FACTOR (AF) = 

AF = IR/(1- (1 + (IR))"" (- N) WHERE; 

IR = INTEREST RATE 

N c AMORTIZATION PERIOD FOR BUS/FACILITY LFETIME 

DAILY PUBLIC CAPITAL COST (DPCC) = 

{NB)*(CB)*(BAF}/365 + [(CCF} * (CAF)/365] WHERE; 
NB = NUMBER OF BUSES 

CB = CAPITAL COST OF A BUS 

BAF = BUS ANNUALIZATION FACTOR 

CCF = CAPITAL COST OF FACILITY CONSTRUCTION 

DAILY PUBLIC 0 & M CO,ST (DPOMC) -
{NODRMA) * {OMC/RM) WHERE; 
NOOPMA = NUMBER OF OAIL Y REVENUE MILES ADDEO 

OMCJPM = OPERATION AND MAINTENANCE COST PER MILE 

OPADMC = DAILY PUBLIC ADMINSTRATIVE COST = 5% OF TOTAL COST 

DAILY PUBLIC (DPC) = 

(DPCC+DPOMC) WHERE; 

OPCC= DAILY PUBLIC CAPITAL COST 

OPOMC = DAILY PUBLIC 0 & M COST 
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DAILY PUBLIC REVENUES (DPR) = 
(DRMFPA)*(DFPRM) WHERE; 
DRMFPA • DALY REVENUE Ml.ES FOR PASSENGERS ACCOMODATED 

DFPRM • DALY FARE PER REVENUE Ml.E 

DAILY PUBLIC COST/REVENUE (DPC/R) = 
(DPCOMC)- (DPR) WHERE; 

DPCOMC =DAL Y PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 

OPR = DAILY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING= 

(DPCB) + (DPOMB) WHERE; 

DPCB = (DPTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTC 
+ (DPTR) * (LMA/T) * (CCLMA) * {CAF)/260*(POTOA) WHERE; 

DPTR • DAR.YTRIPSREDUCED 

LMF/T =LANE Ml.ES OF FREEWAY PER TRIP 

CCLMF • CONSTRUCTION COST OF FREEWAY LANE MILE 

ON= = CONSTRUCTION ANNUALIZA110N FACTOR 

POTOF • PERCENT OF TRPS ON FREEWAYS 

UtA = LANE Ml.ES OF ARTERIAL PER TRIP 

CCLMA • CONSTRUCTION COST OF ATERIAL LANE Ml.E 

POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR) * (LMF/T) * (OMCLMF)/260 *. (POTOF) + 
+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MLE OF FREEWAY 

OMCLMA • 0 & M COST PER LANE MILE OF ARTERIAL 

POTOF =PERCENT OF TRPS ON FREEWAY 

POTOA = PERCENT OF TRPS ON ARTERIAL 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 
(NDPC/R) - (DPCB) / 
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DAILY INDIVIDUAL COST (DIC) = 

(DCPRMPA)*(DPMA)+ (DIOMC) WHERE; 

DCPRMAP =DAILY COST PER REVENUE MILES FOR PASSENGERSACCOMOOATCD 

DPMA = DAILY PASSENGER MILES ACCOMOOATCO 

DIOMC = DAILY INDMDUAL MAINTENANCE AND OPERATION COST ., 0 

DAILY INDIVIDUAL BENEFIT (DIS) = 
(DICB) + (DIOMB) WHERE; 

DICB = DAILY IN DIVIOUAL CAPITAL BENEFIT (CAR COSl) 

DIOMB ,. DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DIOMC = (DOMCPM) * (DVMTR) * (.21) + (.1 0 * DIPC) WHERE; 
DOMCPM = DAILY 0 & M CAR COST PER MILE TO DRIVE 
DVMTR = DAILY VEHICLE MILES TRAVELED REDUCED 
.21 IS THE PERCENT OF 0 & M COST A TmiBUTED TO SAVINGS 
DIPC = DAILY INDIVIDUAL PARKING COST 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/8) = 

(DIC) - (DIB) WHERE; 
DIC = DAILY INDIVIDUAL COST 
DIS = DAILY INDIVIDUAL BENEFITS 

DAILY PRIVATE CAPITAL COST (DPRCC) = 0 

DAILY PRIVATE 0 & M COST (DPROMC) = 
(VTR)/2 * (MPC)*12/260 * .90 

DAILY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 
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DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 
(VTR) * (MPC)*12/260 * .90 WHERE; 
VTR = DAILYVEHICLETRIPS REDUCED 
MPC • MONTHLY PARKING COST 

.90 =PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 
(DPRC) - (DPRB) 

DAPC = DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 
DVMTR • DALYVMTREDUCED 

APC!M • AIR POLLUTION COST PER MLE 

DVMDCB =DAILY VEHICLE MILES OF DELAY COST/BENEFIT 
DVMDC = (DVMDS) * (CNMD) WHERE; 
DVMDS = (VMT/NEW SPEED)- (VMT/EXISTING SPEED)* (AVERAGE SPEED) 
DVMDS • DALY VEHICLE MILES OF DELAY SAVED 
CNMO • DALY COST PER VEHICLE MLES OF DELAY SAVED 

DSCB =DAILY SOCIETAL COST/BENEFIT 

DSCB = {DAPC) + (DVMDCB) 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DAPC) WHERE; 
DPC = DAILY PUBLIC COST 
D1C • DALY INDMOUAL COST 

DPRC = DAILY PAIVA TE COST 
OAPC • DAILY AIR POLLUTION COST 
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COST -EFFECTIVENESS MODEL 
TOTAL DAILY BENEFITS {TDB) = 
(DPB) + (DIB) + (DPRB) + DVMDB WHERE; 
OPB = DAILY PUBLIC BENEFITS 
DIB = CAllY INDMOUALBENEFrrS 

DPRB = DALY PRIVATE BENEFrrS 

DVMOB =DAILY VEHICLE MILES OF DELAYBENEFrr 

TOTAL DAILY COST/BENEFIT {TDC/8) = 

[(DPC) + (DIC) + (DPRC) + (DAPC)] - [(DPB) + (DIS) + (DPRB) + (DVMDB)] 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL} 

SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 

(DPC) + (DIC) + (DPRC} + (DAPC) + (DVMDC) WHERE; 
DPC = DAILY PUBLIC COST 
OIC = OAil Y INDIVIDUAL COST 

DPRC =DAILY PRIVATE COST 
DAPC = OAL YAIR POLLUTION COST 

DVM DC = DAILY VEHICLE MILES OF DELAY COST 

TOTAL DAILY BENEFITS {TDB) = 
(DPB) + (DIB) + (DPRB) WHERE; 
DPB = DAILY PUBLIC BENEFITS 
018 c DAilY INDIVIDUAL BENEFrrs 

DPRB = DAilY PRIVATE BENEFrrS 

DVM DB = OILY VEHIClE MI.ES OF OELA Y BENEFrr 

TOTAL DAILY COST/BENEFIT {TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC)] - [(DPB) + (DIS) + (DPRB)] 
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LIKELY OUTCOMES 
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COST 

40 NET DAILY INDIVIDUAL COST PER TRIP REDUCED 
41 NET DAILY INDIVIDUAL COST PER VMT REDUCED 

NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED 
42 NET DAILY INDIVIDUAL COST PEA TON OF ROG REDUCED 
43 NET DAILY INDIVIDUAL COST PEA TON OF NOx REDUCED 
44 NET DAILY INDIVIDUAL COST PEA TON OF PM REDUCED 

BENEFIT 
45 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED 
46 NET DAILY INDIVIDUAL BENEFIT PER VMT REDUCED 

NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED 
47 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROG REDUCED 
48 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED 
49 NET DAILY INDIVIDUAL BENEFIT PER TON OF PM REDUCED 

COST/BENEFIT 
50 NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED 
51 NET DAILY INDIVIDUAL COST/BENEFIT PEA VMT REDUCED 

NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCED 
52 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROG REDUCED 
53 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCED 
54 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF PM REDUCED 

55 DAILY PAIVA TE CAPITAL COST 
56 DAILY PAIVA TE 0 & M COST 
57 DAILY PRIVATE COST 
58 DAILY PAIVA TE CAPITAL BENEFIT 
59 DAILY PRIVATE 0 & M BENEFIT 
60 DAILY PAIVA TE BENEFIT 
61 NET DAILY PRIVATE COST/BENEFIT 

COST 
62 NET DAILY PRIVATE COST PER TRIP REDUCED 
63 NET DAILY PAIVA TE COST PER VMT REDUCED 
64 NET DAILY PAIVA TE COST PER TON OF CO REDUCED 
65 NET DAILY PAIVA TE COST PER TON OF ROG REDUCED 
66 NET DAILY PAIVA TE COST PER TON OF NOx REDUCED 
67 NET DAILY PRIVATE COST PER TON OF PM REDUCED 

BENEFIT 
68 NET DAILY PAIVA TE BENEFIT PER TRIP REDUCED 
69 NET DAILY PAIVA TE BENEFIT PEA VMT REDUCED 
70 NET DAILY PAIVA TE BENEFIT PER TON OF CO REDUCED 
71 NET DAILY PAIVA TE BENEFIT PEA TON OF ROG REDUCED 
72 NET DAILY PAIVA TE BENEFIT PER TON OF NOx REDUCED 
73 NET DAILY PAIVA TE BENEFIT PER TON OF PM REDUCED 

COST/BENEFIT 
74 NET DAILY PRIVATE COST/BENEFIT PER TRIP REDUCED 
75 NET DAILY PAIVA TE COST/BENEFIT PER VMT REDUCED 
76 NET DAILY PAIVA TE COST/BENEFIT PER TON OF CO REDUCED 
n NET DAILY PAIVA TE COST/BENEFIT PER TON OF ROG REDUCED 
78 NET DAILY PAIVA TE COST/BENEFIT PER TON OF NOx REDUCED 
79 NET DAILY PRIVATE COST/BENEFIT PER TON OF PM REDUCED 
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$0.62 
$0.05 

$2,283 
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$0 
$0 
$0 
$0 

san2 
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$0.00 
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$2.31 
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$0.62 
$0.05 

$2,283 
$22,744 
$38 762 

$2,259 ,259 

$1.26 
$0.10 

$4,624 
$46,061 
$78,499 

$4,575,359 

($0.64\ 
($0.05) 

($2,341' 
($23,316\ 
($39,737) 

($2 316 100' 

$0 
$0 
$0 
$0 

$17,545 
$17 545 

($17,545) 

$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 

$2.31 
$0.18 

.$8,443 
$84,110 

$143,345 
$8 354,945 

($2.31 
($0.18 

($8,443 
($84,110 

l$143 345) 
($8 ,354,945) 
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COST-EFFECTIVENESS MODEL L.ACMTA 

COST/BENEFIT 
116 NET DAILY COST/BENEFIT PER TRIP REDUCED $8.92 $8.92 
117 NET DAILY COST/BENEFIT PER VMT REDUCED $0.71 $0.71 
118 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $32,631 $32,636 
119 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $327 919 $325,122 
120 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $553 129 $554 089 
121 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $33,906,803 $32,295,452 

SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
122 TOTAL DAILY COST $34,519 $69,045 
123 TOTAL DAILY BENEFIT $0 $0 
124 TOTAL DAILY COST/BENEFIT $34,519 $69,045 

COST 
125 NET DAILY COST PER TRIP REDUCED $9.08 $9.08 
126 NET DAILY COST PER VMT REDUCED $0.73 $0.73 
127 NET DAILY COST PER TON OF CO REDUCED $33,220 $33,225 
128 NET DAILY COST PER TON OF ROG REDUCED $333,840 $330,992 
129 NET DAILY COST PER TON OF NOx REDUCED $563,116 $564,093 
130 NET DAILY COST PER TON OF PM REDUCED $34,519,027 $32,878,538 

BENEFIT 
131 NET DAILY BENEFIT PER TRIP REDUCED $0 $0 
132 NET DAILY BENEFIT PER VMT REDUCED $0 $0 
133 NET DAILY BENEFIT PER TON OF CO REDUCED $0.00 $0.00 
134 NET DAILY BENEFIT PER TON OF ROG REDUCED $0.00 $0.00 
135 NET DAILY BENEFIT PER TON OF NOx REDUCED $0.00 $0.00 
136 NET DAILY BENEFIT PER TON OF PM REDUCED $0.00 $0.00 

COST/BENEFIT I 

137 NET DAILY COST/BENEFIT PER TRIP REDUCED $9.08 $9.08 
138 NET DAILY COST !BENEFIT PER VMT REDUCED $0.73 $1 .45 
139 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $33220 $33225 
140 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $333,840 $330,992 
141 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $563,116 $564,093 i 
142 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $34 519 027 $32 878 538 

SCENARIO #2 THE NO BUILD SCENARIO 
; 
I 
I 

143 TOTAL DAILY COST $245,266 $247,639 . 
144 TOTAL DAILY BENEFIT $36,891 $71,650 : 
145 TOTAL DAILY COST/BENEFIT $208 375 $175 989 ! 

COST 
146 NET DAILY COST PER TRIP REDUCED $64.53 $32.57 i 
147 NET DAILY COST PER VMT REDUCED $5.16 $2.60 1 
148 NET DAILY COST PER TON OF CO REDUCED $236,037 $119,166 i 
149 NET DAILY COST PER TON OF ROG REDUCED $2,372,015 $1,1"87,147 i 
150 NET DAILY COST PER TON OF NOx REDUCED $4,001,083 $2,023,194 i 
151 NET DAILY COST PER TON OF PM REDUCED $245.266,393 $117,923,299 : 

BENEFIT 
152 NET DAILY BENEFIT PER TRIP REDUCED $9.71 $9.42 
153 NET DAILY BENEFIT PER VMT REDUCED $0.78 $0.75 
154 NET DAILY BENEFIT PER TON OF CO REDUCED $35,503 $34,479 
155 NET DAILY BENEFIT PER TON OF ROG REDUCED $356 779 $343 480 
156 NET DAILY BENEFIT PER TON OF NOx REDUCED $601,810 $585,375 
157 NET DAILY BENEFIT PER TON OF PM REDUCED $36,890,938 $34,118,976 
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COST-EFFECTIVENESS MODEL LACMTA 

COST/BENEFIT 
158 NET DAILY COST/BENEFIT PER TRIP REDUCED $54.62 $23.15 
159 NET DAILY COST/BENEFIT PER VMT REDUCED $4.38 $1.85 
160 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $200 535 $84,687 
161 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $2,015 237 $843 668 
162 NET DAILY COSTJBENEFIT PER TON OF NOx REDUCED $3 399 273 $1 437 819 
163 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $208 375455 $83,804,323 

/ 
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COST-EFFECTIVENESS MODEL LACMTA 

TCM # 18 FEEDER SERVICES TO OR FROM 
FIXED ROUTE RAIL TRANSIT 

ASSUMPTIONS 

Average shuttle occupancy 12 MTA 

Avera~ length of a shuttle trip 5 MTA 

Average cost per mile to drive for passenger vehicles $0.48 AAA 

Average cost of commute trip of 11.4 miles $5.47 CALCULATED 

Average cost of commute trip of 20 miles $9.60 CALCULATED 

Percent of VMT on freeways 50% LARTS MODEL 

Purchase cost of a shuttle $32,000 CTS 

Amortization period for a shuttle 5 VPSI 

Average cost of a passenger vehicle $16,000 AAA 

0 & M cost per shuttle mile $0.70 AAA 

0 & M cost per passenger car mile $0.48 AAA 

Number of shuttles needed 160 MTA 

Avera~ cost of a shuttle tri_2 to a ~nger $0 MTA 

Average parking monthly cost $100 MTA 

Average daily shuttle miles 80 MTA 

Average daily fare $0 MTA 

Interest rate 8% MARKET RATE 

Construction cos of arterial ($/lane mile) $900.000 CAL TRANS 

Lane miles arterial/Vehicle trip 0.0018 COM SIS 

Lane miles freeway/Vehicle trip 0.0015 COM SIS 

O&M cost of arterial ($/LANE MILE) $765 CAL TRANS 

O&M cost of freeway ($/LANE MILE) $2,000 CAL TRANS 

Percent of parkino paid by private sector 90% SCAQMD 

Percent of parking paid by individuals 10% SCAQMD 

Air pollution cost per mile $0.015 RUTHERFORD AND WELLANDER, 1986 

Cost per vehicle-miles of delay $0.11 RUTHERFORD AND WELLANDER. 1986 

Construction cost of freeway ($/lane mile) not includino right of wav $2 500 ()()() SANDAG 

Construction cost of freeway ($/lane mile) including $12,000,000 CAL TRANS (MIN) 

right of way and connectors to other freewavs (IN METROPOlrriAN AREA) 

Construction cost of freeway ($/lane mile) including $16,000,000 CAL TRANS (MAX) 

right of wav and connectors to other freeways (IN METROPOLrriAN AREA) 

Average construction cost of freeway ($/lane mile) including $14,000,000 CAL TRANS (AVERAGE) 

right of wav and connectors to other freewavs (IN METROPOLrriAN AREA) 

Construction cost of HOV lane ($/lane mile) $2 500,000 MTC 

Average dailv rail and bus fair per rider $5 MTA 
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COST-EFFECTIVENESS MODEL 

METHODOLOGY 
ANNUAUZATION FACTOR (AF) = 

AF= IR/(1-(1 +(IR)) A (-N) WHERE; 

lA = INTEREST RATE 
N =AMORTIZATION PERIOO FOR BUSJFACJUTY UFETIME 

SAF= 
CAF= 
CAF= 

DAILY PUBLIC CAPITAL COST (DPCC) = 

(NS)*(CS)*(SAF)/260 WHERE; 
NV = NUMBER OF SHUTILES PURCHASED 
CS = CAPITAl.. COST OF A SHUTILE 
SAF = SHUTTLE ANNUAL.IZATION FACTOR 
260 = TI-E NUMBER OF WORKING DAYS IN A YEAR 

DAILY PUBLIC 0 & M COST (DPOMC) = 

(NODVM) * (NS) * (C/M) WHERE; 
NOOVM = NUMBER OF DAILY VEHICLE MILES 
NV = NUMBER OF SHUTILES. 
C/M = COST PER VEHICLE MILE 

DPOMC= 

(DPAC) =DAILY PUBLIC ADMINISTRATIVE COST (OPAC) = 15%0FTOTALCOST 

DAILY PUBLIC COST (DPC) = 
(DPCC+DPOMC) WHERE; 

DPCC= DAILY PUBUC CAPITAL COST 
DPOMC = DAILY PUBUC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 
DPA * DT~PR WHERE; 
DPA = DAILY PASSENGER ACCOMODATED 
DTFPR = DAILY TRANSIT FAIR PER RIDER 
ALL SHUTTLE PASSENGERS ARE ASSUMED A RAIL OR EXPRESS BUS COMMUTERS 
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COST-EFFECTIVENESS MODEL 

DAILY PUBLIC COST/REVENUE (DPC/R) = 

(DPCOMC)- (DPR) WHERE; 

DPCOMC = DAILY PUBLIC CAPITAL AND OPERATION AND MAINTENANCE COST 
DPA = DAILY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING = 

(DPCB) + (DPO MB) WHERE; 

DPCB = 
+ (DPTR) * (LMA/T} * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DPTR = DAILY TRIPS REDUCED 
LMF/T = LANE MILES OF FREEWAY PER TRIP 
CCLMF = CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF =CONSTRUCTION ANNUALIZATION FACTOR 
POTOF = PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCTION COST OF A TERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL (1 00% IN THIS CASE) 

DPOMB = 

LACMTA 

+ (DTR) * (LMA/T) * (OMCLMA}/260*(POTOA)+(DVTR*DMPC) WHEAl 
OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF = PERCENT OF TRIPS ON FREEWAY 
POTOA =PERCENT OF TRIPS ON ARTERIAL (100% IN THIS CASE) 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC!BIAC) = 
(NDPC/R) - (DPB) 

:t:m,ml~~·:~~~~~~~~~§~r-:!.:i·:::i~::·:.:l•·t: ·,·::;,:::;~.~:,::: :: .:.:: .. ·:::~::~·: :: :l: 
DAILY INDIVIDUAL COST (DIC) = 

(DCPP)*(DPA)+ (DIOMC) WHERE; 

DCPP = DAILY COST PER PASSENGER 
DPA =DAILY PASSENGERS ACCOMODATED 
DIOMC = DAILY INDIVIDUAL MAINTENANCE AND OPERATION COST = 0 

DAILY INDIVIDUAL BENEFIT (DIB) = 

(DICB) + (DIOMB) WHERE; 

DICB = DAILY INDIVIDUAL CAPITAL BENEFIT (CAR COST) 
DIOMB =DAILY INDIVIDUALO & M COST SAVING (CAR 0 & M) 
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COST-EFFECTIVENESS MODEL 
DICB = (CCC)* (NC)* (CAF)/260 * .1 0 
CAF= IR/(1-(1 +(IR))"' (-N) WHERE; · 

DIOMC = (DOMCPM) * (DVMTR) * (.21} + (.1 O*DPC) WHERE; 

DOMCPM • DALY 0 & M CAR COST PER MLE TO DRIVE 
DVMTR =DAILY VEHICLE MILES TRAVELED REDUCED 
.21 IS THE PERCENT OF 0 & M COST ATTRIBUlED TO SAVINGS 
DPC =DAILY PARKING COST 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/8) = 
(DIC} - (DIB} WHERE; 
DIC = DAILY INDIVIDUAL COST 
DIB = DAILY INDIVIDUAL BENEFITS 

DAILY PRIVATE CAPITAL COST (DPRCq = 0 
DALY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 
DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 

(VTR) * (MPC)*12/260 * .90 WHERE; 
VTR = DAILY VEHICLE TRIPS REDUCED 
MPC = MONTHLY PARKING COST 
.90 = PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/8) = 
(DPRC)- (DPRB) 

DAPC = DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTA = DAILY VMT REDUCED 
~=AIR POLLUTION COST PEA MILE 

DVMDCB =DAILY VEHICLE MILES OF DELAY COSTJBEf'EFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED)- (VMT/EXISTING SPEED)* (AVERAGE SPEED) 
DVMDS = DAILY VEHICLE MILES OF DELAY SAVED 
CNMD = DAILY COST PEA VEHICLE MILES OF DELAY SAVED 

DSCB = DAILY SOCIETAL COST/BENEFIT 

DSC8 = (DAPC) + (DVMDC8) 
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COST-EFFECTIVENESS MODEL 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
{DPC) + {DIC) + {DPRC) + {DAPC) WHERE; 
DPC = DAILY PUBUC COST 
DIC = DAILY INDIVIDUAL COST 
DPAC =DAILY PRIVATE COST 
OAPC = OAIL YAIR POllUTION COST 

TOTAL DAILY BENEFITS (TDB) = 
{DPB) + {018) + {DPRB) + DVMDB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPAB =DAILY PRIVATE BENEFITS 
DVMDB =OILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST /BENEFIT (TDC/8) = 

[(DPC) + (DIC) + (DPRC) + (DAPC)] - [(DPB) + (DIS) + (DPRB) + (DVMDB)] 

LACMTA 

l@lff~~:~~~Slf:·'tm~a~Ji·~:·:.: J?=F!IV~1J2f#.'~!i:;.J.~·~~VIDUAL, AND SOCIETAL) 
SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 

{DPC) + (DIC) + {DPRC) + {DAPC) + {DVMDC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
OAPC = OAll YAIR POllUTION COST 

DVMDC =DAILY VEHICLE MILES OF DELAY COST 

TOTAL DAILY BENEFITS {TDB) = 
{DPB) + {DIB) + (DPRB) WHERE; 
DPB = DAILY PUBUC BENEFITS 
DIB = DAILY INDIVIDUAL BENEFITS 
DPAB = DAILY PRIVATE BENEFITS 
DVMDB =OILY VEHICLE MILES OF DELAY BEI'EFIT 

TOTAL DAILY COST/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC)] - [(DPB) + (DIB) + (DPRB)] 
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COST -EFFECTIVENESS MODEL LACMTA 

LIKELY OUTCOMES 

;mmr,mJII'Ilr~~:~~~mlm::l,::liJBl[l:~:J;·~EFtr 
STANDARD HIGH 

1 DAILY PUBLIC CAPITAL COST $4932 $4932 
2 DAILY PUBLIC 0 & M COST $8900 $8900 
3 DAILY PUBLIC COST $13 892 $13 892 
4 DAILY PUBLIC REVEf'.lJES $4~ $9260 
5 DAILY PUBLIC COST/REVENUE $9262 $4632 
6 DAILY PUBUC AVOIDED CAPITAL COST (SCENARIO 21_ $1 025 $2050 
7 DAILY PUBLIC AVOIDED 0 & M COST (SCENARIO 2) $4284 $8567 
8 TOTAL DAILY PUBLIC AVOIDED (SCENARIO 2) $5309 $10 617 
9 NET DAILY PUBLIC BEf\EFIT {SCENARIO 2) $9,939 $19 877 

10 DAILY PUBLIC CAPITAL COST (SCENARIO 1) $1 025 $2050 
11 DAILY PUBLIC 0 & M COST (SCENARIO 1) $4284 $8567 
12 TOTAL DAILY PUBLIC COST (SCENARIO 1) $5309 $10 617 
13 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 2) $3953 C$5.9851 
14 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 1) $5309 $10 617 

15 COST 
16 DAILY PUBLIC COST PER TRIP REDUCED $7.50 $3.75 
17 DAILY PUBLIC COST PER VMT REDUCED $1.50 $0.74 
18 DAILY PUBLIC COST PEA TON OF CO REDUCED $35001 $17 518 
19 DAILY PUBLIC COST PER TON OF ROO REDUCED $434.127 $217064 
20 DAILY PUBLIC COST PER TON OF NOx REDUCED $868254 $420972 
21 DAILY PUBLIC COST PER TON OF PM REDUCED ERR ERR 

22 BENEFIT 
23 DAILY PUBLIC BEM:FIT PER TRIP REDUCED $5.37 $5.37 
24 DAILY PUBLIC BENEFIT PER VMT REDUCED $1.07 $1 .06 
25 DAILY PUBLIC BENEFIT PER TON OF CO REDUCED $25098 $25066 
26 DAILY PUBLIC BENEFIT PER TON OF ROO REDUCED $310583 $310583 
27 DAILY PUBLIC BENEFIT PEA TON OF NOx REDUCED $621167 $602344 
28 DAILY PUBLIC BENEFIT PER TON OF PM REDUCED ERR ERR 

29 COST/BENEFIT 
30 NET DAILY PUBLIC COST/BENEFIT PER TRIP REDUCED $2.13 ($1 .62 
31 NET DAILY PUBLIC COST/BENEFIT PER VMT REDUCED $0.43 ($0.32 
32 NET DAILY PUBLIC COST/BENEFIT PER TON OF CO REDUCED $9983 ($7,548) 
33 NET DAILY PUBLIC COST/ai;_NEFIT PER TON OF ROO REDUCED $123544 C$93.520 
34 NET DAILY PUBLIC COST/BENEFIT PER TON OF NOx REDUCED $247087 ($181 372 
35 NET DAILY PUBLIC COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

36 ~Jlrtfl:~=ll.l·~:~~~~~~:~·pj'S$71$.E·~·q:~·ll 
37 DAILY INDMDUAL CAPITAL COST $0 $0 
38 DAILY INDIVIDUAL 0 & M COST $0 $0 
39 DAILY INDIVIDUAL COST $0 $0 
40 DAILY INDIVIDUAL CAPITAL BEM:FIT $1 427 $2854 
41 DAILY INDIVIDUAL 0 & M BENEFIT $1 363 $2756 
42 DAILY INDIVIDUAL BEf\EFIT $2700 $5611 
43 NET DAILY INDIVIDUAL COST/BENEFIT ($2790) ($5 611 
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COST-EFFECTIVENESS MODEL LACMTA 

44 COST 
45 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $0 $0 
46 NET DAILY INDIVIDUAL COST PER VMT REDUCED $0 $0 
47 NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $0 $0 
48 NET DAILY INDIVIDUAL COST PER TON OF ROO REDUCED $0 $0 
49 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $0 $0 
50 NET DAILY INDMDUAL COST PER TON OF PM REDUCED ERR ERR 

51 BENEFIT 
52 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED $1.51 $1 .51 
53 NET DAILY INDIVIDUAL BENEFIT PER VMT REDUCED $0.30 $0.30 
54 NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $7046 $7075 
55 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROG REDUCED $87195 $87007 
56 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $174389 $170020 
57 NET DAILY INDIVIDUAL BENEFIT PER TON OF PM REDUCED ERR ERR 

58 COST/BENEFIT 
59 NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED {$1 .51' {$1.51 
60 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED ($0.30' ($0.30 
61 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF CO REDUCE! ($7,046) l$7075) 
62 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROO REDUC ($87 195\ ($87,6671 
63 NET DAlLY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCE ($174 389 ($170 020\ 
64 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

65 '!ffil:J!iiW:~[-g:($:~CTQR:-cQ$1f/6.~NEFIT 
66 DAILY PRIVATE CAPITAL COST $0 $0 
67 DAILY PRIVATE 0 & M COST $0 $0 
68 DAILY PRIVATE COST $0 $0 
69 DAILY PRIVATE CAPITAL BENEFIT $0 $0 
70 DAILY PRIVATE 0 & M BENEFIT $3846 $7,693 
71 DAILY PRIVATE BENEFIT $3846 $7693 
72 NET DAILY PRIVATE COST/BENEFIT l$3.846) . ($7 693} 

73 COST 
74 NET DAILY PRIVATE COST PER TRIP REDUCED $0 $0 
75 NET DAILY PAIVA TE COST PER VMT REDUCED $0 $0 
76 NET DAILY PRIVATE COST PER TON OF CO REDUCED $0 $0 
n NET DAILY PRIVATE COST PER TON OF ROG REDUCED $0 $0 
78 NET DAILY PRIVATE COST PER TON OF NOx REDUCED $0 $0 
79 NET DAILY PRIVATE COST PER TON OF PM REDUCED ERR ERR 

80 BENEFIT 
81 NET DAILY PRIVATE BENEFIT PER TRIP REDUCED $2.08 _$2.08 
82 NET DAILY PRIVATE BENEFIT PER VMT REDUCED $0.42 $0.41 
83 NET DAILY PRIVATE BENEFIT PER TON OF CO REDUCED $9713 $9701 
84 NET DAILY PRIVATE BENEFIT PER TON OF ROO REDUCED $120,202 $120202 
85 NET DAILY PRIVATE BENEFIT PER TON OF NOx REDUCED $240404 $233119 
86 NET DAILY PRIVATE BENEFIT PER TON OF PM REDUCED ERR ERR 

87 COST/BENEFIT 
88 NET DAlLY PRIVATE COST/BENEFIT PER TRIP REDUCED ( $2.08\ ($2.08 
89 NET DAlLY PRIVATE COST/BENEFIT PER VMT REDUCED ($0.42' ($0.41 
90 NET DAlLY PRIVATE COST/BENEFIT PER TON OF CO REDUCED ($9 713) ($9 701 
91 NET DAILY PRIVATE COST/BENEFIT PER TON OF ROO REDUCED ($120 202 ($120 202 
92 NET DAILY PRIVATE COST/BENEFIT PER TON OF NOx REDUCED ($240 404 ($233 119 
93 NET DAILY PRIVATE COST/BENEFIT PER TON OF PM REDUCED ERR ERR 
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COST-EFFECTIVENESS MODEL LACMTA 

138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PEA TRIP REDUCED $6.37 $6.38 
140 NET DAILY COST/BENEFIT PEA VMT REDUCED $1 .27 $1.26 
141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $29 813 $29 819 
142 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $368939 $369480 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $7378n $716 567 
144 NET DAILY COST/BENEFIT PEA TON OF PM REDUCED ERR ERR 

145 SCENARI0#1 THE BUILD SCENARIO (LONG TERM) 
146 TOTAL DAILY COST $12 362 $24 760 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $12 362 $24 760 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $6.68 $6.68 
151 NET DAILY COST PER VMT REDUCED $1.34 $1.32 
152 NET DAILY COST PER TON OF CO REDUCED $31 218 $31 223 
153 NET DAILY COST PER TON OF ROO REDUCED $386328 $386 871 
154 NET DAILY COST PER TON OF NOx REDUCED $772656 $750 295 
155 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

156 BENEFIT 
157 NET DAILY BENEFIT PEA TRIP REDUCED $0 $0 
158 NET DAILY BENEFIT PER VMT REDUCED $0 $0 
159 NET DAILY BENEFIT PEA TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PER TON OF ROO REDUCED $0 $0 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0 $0 
162 NET DAILY BENEFIT PER TON OF PM REDUCED ERR ERR 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $6.68 $6.68 
165 NET DAILY COST /BENEFIT PER VMT REDUCED $1 .34 $1.32 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $31 218 $31 223 
167 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $386.328 $386871 
168 NET DAILY COST/BENEFIT PEA TON OF NOx REDUCED $772656 $750295 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $13 892 $13 892 
172 TOTAL DAILY BENEFIT $16 992 $34020 
173 TOTAL OAIL Y COST/BENEFrr ($3100) ($20 128 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $7.50 $3.75 
176 NET DAILY COST PER VMT REDUCED $1 .50 / $0.74 
177 NET DAILY COST PER TON OF CO REDUCED $35 001 $17 518 
178 NET DAILY COST PER TON OF ROO REDUCED $434 127 $217064 
179 NET DAILY COST PER TON OF NOx REDUCED $868254 $420,972 
180 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $9.18 $9.18 
183 NET DAILY BENEFIT PER VMT REDUCED $1.84 $1.81 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $42 910 $42900 
185 NET DAILY BENEFIT PER TON OF ROO REDUCED $531 015 $531,558 
186 NET DAILY BENEFIT PER TON OF NOx REDUCED $1 062 031 $1 030 901 
187 NET DAILY BENEFIT PER TON OF PM REDUCED ERR ERR 
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188 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PER TRIP REDUCED ($1.67) l$5.43 
190 NET DAILY COST/BENEFIT PER VMT REDUCED (iQ.33 ($1.071 
191 NET DAILY COST/BENEFIT PER TON OF CO REDUCED ($7,8291 l$25 382 
192 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED ~888 ($314495 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED ($193 776 t$609.929 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 
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TCM # 19 SUBSCRIPTION SERVICES FOR LONG C 
ASSUMPTIONS 

1 Average buspool occupancy 42.00 REG. "IN 

2 Average length of a buspool trip (miles) 20 REG. "IN 

3 Averaae cost per mile to drive $0.48 AAA 
4 Average cost per commute trip of 11.4 miles $5.47 CALCULATED 

5 Averaae cost per commute trip of 20 miles $9.60 CALCULATED 

6 Percent of VMT on freeways 50% LARTSMODEL 

8 Purchase cost of a bus $260500 MTA 

9 Amortization period for a bus 12 VPSI 

10 Average cost of a passenger vehicle $16000 AAA 
11 . Operation and maintenance cost per passenger bus ($/mile) $0.80 AAA 
12 Operating and maintenance cost per mile for passen~r car $0.48 AAA 
13 Number of buses needed 83 MTA 

14 Interest rate 8% 
15 Average cost of a buspool trip to the passenger ($/month) $150 
16 Averaae cost perparking_{$/month) $100 
17 Average daily vehicle miles 40 
18 Average daily tare $13 
19 Amortization period for a car (years) 5 
22 Construction cost of arterials ($ per lane mile) $900000 CAllRANS 

23 Lane miles arterial/vehicle trio 0.0018 COM SIS 

24 Lane miles freewav/vehicle trip 0.0015 COM SIS 

25 O&M cost of arterial ($/LANE MilE) $765 CAL TRANS 

26 O&M cost of freeway ($/LANE M lu;t $2000 CAL TRANS 

28 Percent of parking paid by private sector 90% SCAQMD 

29 Percent of parking paid by individual 10% SCAQMD 

30 Air POllution cost per mile $0.015 RUTHERFORD AND WELLANDER, 11186 

31 Cost per vehicle-miles of delay $0.11 RUTHERFORD AND WELLANDER, 1986 

32 Construction cost of freeway ($/lane mile) not including right of way $2500000 SANDAG 

33 Construction cost of freeway ($/lane mile) including $12,000,000 CAl. TRANS (MIN) 

right of way and connectors to other freeways (IN METROPOLmAN AREAl 

34 Construction cost of freeway ($/lane mile) including $16,000,000 CAl. TRANS (MAX) 

right of way and connectors to other freeways (IN METROPOLITIAN AREA) 

35 Average construction cost of freeway ($/lane mile) including $14,000,000 CAl. TRANS (AVERAGE) 

right of way and connectors to other freeways (IN METROPOLITIAN AREA) 

36 Construction cost of HOV lane ($/lane mile) $2500000 MTC 

37 Construction cost of a parking space including land $1 000 
38 Averaae oark-n-ride capital cost ($/space) $10000 /" 

39 Average operation and maintenance cost per park-n-ride space $20 
40 Park-and-ride spaces needed 1747 
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COST-EFFECTIVENESS MODEL 
METHODOLOGY 

ANNUALIZATION FACTOR (AF) = 
AF= IR/(1-(1 +(IR)) A (-N) WHERE; 

IR = INTEREST RATE 
N = AMORTIZATION PERIOD FOR BUS/FACIUTY LIFETIME 

PUBLIC SECTOR COST 

DAILY PUBLIC CAPITAL COST (DPCC) = 
PRSN *PRSC*PSAF WHERE; 
PRSN = PARK AKJ RIDE SPACES t£EDED 
PRSC = COST OF PARKAKJ RIDE SPACE 
PN= = PARKING SPACE ANNUALIZATION FACTOR 

DAILY PUBLIC 0 & M COST (DPOMC) = 
PRSN * OMCPPS WHERE; 
PRSN = PARK N-1:) RIDE SPACES t£EDED 

BAF= 
VAF= 
CAF= 
CAF= 

OMCPPS =OPERATION AND MAINTENANCE COST PER PARK AND RIDE SPACE 

DAILY PUBLIC COST (DPC) = 
(DPCC+ DPOMC) WHERE; 

DPCC= DAJL Y PUBLIC CAPITAL COST 
DPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBUC REVEI'l.JES (DPA) = 0 

DAILY PUBLIC COST/REVENUE (DPC/R) = 
(DPCOMC)-(DPR) WHERE; 

DPCOMC =DAlLY PUBLIC CAPilALN.JO OPERATION f.MJ MAINTENANCE COST 
DPR = DAlLY PUBLIC REVENUE . 
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COST-EFFECTIVENESS MODEL 
DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING = 

(DPCB) + (DPOMB) WHERE; 

DPCB = (DPTR) * (LMFm * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DPTR) * (LMNT) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DPTR = DAILY TRIPS REDUCED 
LMF/T = LANE MILES OF FREEWAY PER TRIP 
CCLMF = CONSTRUCTION COST OF FREEWAY LANE MILE 
CAF = CONSTRUCTION ANNUAIJZATION FACTOR 
POTOF = PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCTION COST OF ATERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR) * (LMFA!T) * (OMCLMF)/260 * (POTOF) + 
+ (DTR) * (LMA!T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF :::: PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

LACMTA 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 
(NDPC/R) - (DPB) 

INDIVIDUAL COST 

DAILY INDIVIDUAL COST (Diq = 

DICC = 0 

DIOMC = 

(DCPT) * (DVTR) WHERE; 

DCPT = DAILY COST PER TRIP 
DVTR = DAILY VEHICLE TRIPS REDUCED 

DAILY INDIVIDUAL BENEFIT (DIS) = 
(DICB) + (DIOMB) WHERE; 

DICB = DAILY INDIVIDUAL CAPITAL BENEFIT (CAR COST) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DICB = (CCq* (NC)* (CAF)/260 * .10 
CAF= IR/(1-(1 +(IR)) "(-N) WHERE; 

CAF = o.30 

DIOMC = (DOMCPM) * (DVMTR) * (.21) +(.10 * DIPC) WHERE; 

DOMCPM = DAILY 0 & M CAR COST PER MILE TO DRIVE 
OVMTR = DAILY VEHICLE MILES TRAVELED REDUCED 
.21 IS THE PERCENT OF 0 & M COST ATTRIBUlED TO SAVINGS 
DIPC =DAILY INDIVIDUAL PARKING COST 
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COST -EFFECTIVENESS MODEL 
NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 
(DIC)- (DIB) WHERE; 
DIC =DAILY lt<DIVIDUALCOST 
DIS = DAILY INDIVIDUAL BENEFITS 

: ·. . ' ·::; :· . ~ . ' 
DAILY PRIVATE CAPITAL COST (DPRCC) = 
(NB)*(CB)*(BAF)/260 WHERE; 
NB = NUMBER OF BUSES PURCHASED 
CB = CAPITAL COST OF A BUS 
BAF = BUS ANNUALIZATION FACTOR 
260 = THE NUMBER OF WORKING DAYS IN A YEAR 

DAILY PRIVATE OPERATION AND MAINTENANCE COST (DPROMC) = 
NB * DBM *OMCPM WHERE; 
NB = NUMBER OF BUSES 
DBM = DAILY BUS MILES 
OMCPM = OPERATION AND MAINTENANCE COST PER MILE 

DAILY PRIVATE COST (DPRC) = 
DPRCC + DSPROMC WHERE; 

DPRCC =DAILY PRIVATE CAPITAL COST 
DPROMC =DAILY PRIVATE OPERATION f.K) MAINTENANCE COST 

DALY PRIVATE CAPITAL BENEFIT (OPRCB) = 0 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 
(VTR) * (MPC)*12/260 * .90 +(DVTR*CPT) WHERE; 
VTR = DAILY VEHICLE TRIPS REDUCED 
MPC = MONTHLY PARKING COST 
.90 = PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 
NET DAILY PAIVA TE COST /BEI'EFIT (NO PC/B) = 
(OPRq-(OPRB) 

DAPC = DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC!M) WHERE; 

DVMTR = DAILY VMT REDUCED 
APC/M = AIR POLLUTION COST PER MILE 

DVMDCB = DAILY VEHICLE MILES OF DELAY COST/BENEFIT 
DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED) - (VMT/EXISTING SPEED) * (AVERAGE SPEED) 
DVMDS = DAILY VEHICLE MILES OF DELAY SAVED 
CNMD = DAILY COST PER VEHICLE MILES OF DELAY SAVED 
DSCB = DAILY SOCIETAL COST/BENEFIT 
DSCB = (OAPq + (OVMDCB) 
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COST-EFFECTIVENESS MODEL LACMTA 

·!. :i·l::i::!·ii::lffiQJt~m~~~-~r:'rte~~a~t~~::l:=~ai'l~W~:~,j~>on}n#>:;,IoWl.~u:;.!m~:!llil~~Dlt:l;lilil:l~~~:rj~~(t~~ :· 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 

(DPC) + (DIC} + (DPRC} + (DAPC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC =DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DAPC = DAILY AIR POLLUTION COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB~ + (DPRB) + DVMDB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIS= DAILY INDIVIDUAL BENEFITS 
DPRB = DAILY PRIVATE BENEFITS 
DVMDB =OILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC} + (DAPC)] - [(DPB) + (DIB) + (DPRB) + (DVMDB)] 

i·l:jJ!~=i!i=i··~l@~~~i!:~~~~:~~;~:a!l~~-::·'~ffiJ~~~e~:~··JfYPJ~U~J~~~-IImm~llll§llllJ.~li~l~=:l:~;i!i!J.~~~~-~ 
SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC} = 

(DPC) + (DIC) + (DPRC) + (DAPC) + (DVMDC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DAPC = DAILY AIR POLLUTION COST 
DVMDC = DAILY VEHICLE MILES OF DELAY COST 

TOTAL DAILY BENEFITS (TDB} = 
(DPB) + (DIB} + (DPRB} WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIS = DAlLY INDIVIDUAL BENEFITS 
DPRB =DAILY PRIVATE BENEFITS 
DVMDB =OILY VEHICLE MILES OF DELAY BENEFIT 

TOTAL DAILY COST/BENEFIT (TDC/8) = 

[(DPC) + (DIG) + (DPRC) + (DAPC) + (DVMDC)] - [(DPB) + (DIB) + (DPRB)] 
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COST-EFFECTIVENESS MODEL LACMTA 

LIKELY OUTCOMES 
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COST-EFFECTIVENESS MODEL LACMTA 

COST 
40 NET DAILY INDIVIDUAL COST PER TRIP REDUCED $3.46 $3.46 
41 NET DAILY INDIVIDUAL COST PER VMT REDUCED $0.17 $0.17 

NET DAILY INDIVIDUAL COST PER TON OF CO REDUCED $9 614 $9 618 
42 NET DAILY INDIVIDUAL COST PER TON OF ROO REDUCED $88 282 $87 961 
43 NET DAILY INDIVIDUAL COST PER TON OF NOx REDUCED $155059 $154072 
44 NET DAILY INDIVIDUAL COST PER TON OF PM REDUCED $6047308 $8063 077 

BENEFIT 
45 NET DAILY INDIVIDUAL BENEFIT PER TRIP REDUCED $3.03 $3.03 
46 NET DAILY INDIVIDUAL BENEFIT PER VMT REDUCED $0.15 $0.15 

NET DAILY INDIVIDUAL BENEFIT PER TON OF CO REDUCED $8405 $8409 
47 NET DAILY INDIVIDUAL BENEFIT PER TON OF ROO REDUCED $77183 $76 902 
48 NET DAILY INDIVIDUAL BENEFIT PER TON OF NOx REDUCED $135565 $134 701 
49 NET DAILY INDIVIDUAL BENEFrT PER TON OF PM REDUCED $5 287 016 $7049 354 

COST/BENEFIT 
50 NET DAILY INDIVIDUAL COST/BENEFIT PER TRIP REDUCED $0.44 $0.44 
51 NET DAILY INDIVIDUAL COST/BENEFIT PER VMT REDUCED $0.02 $0.02 

NET DAILY INDIVIDOAL COST/BENEFIT PER TON OF CO REDUCE $1,209 $1 209 
52 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF ROO REDUO $11,099 $11 059 
53 NET DAILY INDIVIDUAL COST/BENEFIT PER TON OF NOx REDUCE $19 495 $19 370 
54 NET DAILY INDIVIDUAL COST/BENEFrr PER TON OF PM REDUCED $760292 $1 013 723 

l·!·•t•.:•!i!.!!•!jll :m:~•J:'{~~,~····••s:·~c1f(g•·R·:··~·~Cl:S~z·s:a NEFIT 
55 DAILY PRIVATE CAPITAL COST $11 060 $11 060 
56 DAILY PRIVATE 0 & M COST $2662 $2662 
57 DAILY PRIVATE COST $13 722 $13 722 
58 DAILY PRIVATE CAPITAL BENEFIT $0 $0 
59 DAILY PRIVATE 0 & M BENEFIT $19 351 $38 703 
60 DAILY PRIVATE BENEFIT $19 351 $38 703 
61 NET DAILY PRIVATE COST/BENEFIT ($5 629\ ($24 98)) 

COST 
62 NET DAILY PRIVATE COST PER TRIP REDUCED $3.93 $1 .96 
63 NET DAILY PRIVATE COST PER VMT REDUCED $0.20 $0.10 
64 NET DAILY PRIVATE COST PER TON OF CO REDUCED $10 908 $5456 
65 NET DAILY PRIVATE COST PER TON OF ROG REDUCED $100163 $49.899 
66 NET DAILY PRIVATE COST PER TON OF NOx REDUCED $175927 $87 403 
67 NET DAILY PRIVATE COST PER TON OF PM REDUCED $6 861 143 $4574095 

BENEFIT 
68 NET DAILY PRIVATE BENEFIT PER TRIP REDUCED $5.54 $5.54 
69 NET DAILY PRIVATE BENEFIT PER VMT REDUCED $0.28 / · $0.28 
70 NET DAILY PRIVATE BENEFIT PER TON OF CO REDUCED $15 383 $15 389 
71 NET DAILY PRIVATE BENEFIT PER TON OF ROO REDUCED $141 251 $140737 
72 NET DAILY PRIVATE BENEFIT PEA TON OF NOx REDUCED $248095 $246514 
73 NET DAILY PRIVATE BENEFIT PER TON OF PM REDUCED $9 675 692 $12 900 923 

COST/BENEFIT 
74 NET DAILY PRIVATE COST/BENEFIT PER TRIP REDUCED {$1 .61 {$3.57) 
75 NET DAILY PRIVATE COST/BENEFIT PER VMT REDUCED ($0.08 C$0.18) 
76 NET DAILY PAIVA TE COST /BENEFIT PER TON OF CO REDUCED ($4 475) ($9 933) 
77 NET DAILY PRIVATE COST/BENEFIT PER TON OF ROO REDUCED ($41 088 ($90 838) 
78 NET DAILY PRIVATE COST/BENEFIT PER TON OF NOx REDUCED ($72168 ($159 111) 
79 NET DAILY PRIVATE COST/BENEFIT PER TON OF PM REDUCED ($2 814 549 ($8 326828) 

27-Dec - 93 J9 G 



LACMTA 

27- 0.c- ll3 

19 7 



COST-EFFECTIVENESS MODEL LACMTA 

COST/BENEFIT 
116 NET DAILY COST/BENEFIT PER TRIP REDUCED $15.45 $15.45 
117 NET DAILY COST/BENEFIT PER VMT REDUCED $0.n $0.n 
118 NET DAILY COST /BENEFIT PER TON OF CO REDUCED $42009 $42,926 
119 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $394013 $392580 
120 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $692048 $687640 
121 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $26989889 $35 986 503 

SCENARI0#1 THE BUILD SCENARI D {LONGTE RM) 
122 TOTAL DAILY COST $58188 $116376 
123 TOTAL DAILY BENEFIT $0 $0 
124 TOTAL DAILY COST/BENEFIT $58188 $116376 

COST 
125 NET DAILY COST PER TRIP REDUCED $16.65 $16.65 
126 NET DAILY COST PER VMT REDUCED $0.83 $0.83 
127 NET DAILY COST PER TON OF CO REDUCED $46 254 $46 273 
128 NET DAILY COST PER TON OF ROG REDUCED $424,730 $423185 
129 NET DAILY COST PER TON OF NOx REDUCED $745999 $741 248 
130 NET DAILY COST PER TON OF PM REDUCED $29 093972 $38 791 979 

BENEFIT 
131 NET DAILY BENEFIT PER TRIP REDUCED $0.00 $0.00 
132 NET DAILY BENEFIT PER VMT REDUCED $0.00 $0.00 
133 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
134 NET DAILY BENEFIT PER TON OF ROO REDUCED $0 $0 
135 NET DAILY BENEFIT PER TON OF NOx REDUCED $0 _JQ_ 
136 NET DAILY BENEFIT PER TON OF PM REDUCED $0 $0 

COST/BENEFIT 
137 NET DAILY COST/BENEFIT PER TRIP REDUCED $16.65 $16.65 
138 NET DAILY COST/BENEFIT PER VMT REDUCED $0.83 $0.83 
139 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $46 254 $46 273 
140 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $424 730 $423 185 
141 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $745999 $741,248 
142 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $29 093972 $38 791 979 

SCENARIO #2 THE NO BUILD SCENARIC 
143 TOTAL DAILY COST ERR ERR 
144 TOTAL DAILY BENEFIT $58188 $116376 
145 TOTAL DAILY COST/BENEFIT ERR ERR 

COST 
146 NET DAILY COST PER TRIP REDUCED ERR ERR 
147 NET DAILY COST PER VMT REDUCED ERR /,... ERR 
148 NET DAILY COST PER TON OF CO REDUCED ERR ERR 
149 NET DAILY COST PER TON OF ROO REDUCED ERR ERR 
150 NET DAILY COST PER TON OF NOx REDUCED ERR ERR 
151 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

BENEFIT 
152 NET DAILY BENEFIT PER TRIP REDUCED $16.65 $16.65 
153 NET DAILY BENEFIT PER VMT REDUCED $0.83 $0.83 
154 NET DAILY BENEFIT PER TON OF CO REDUCED $46254 $46 273 
155 NET DAILY BENEFIT PER TON OF ROO REDUCED $424 730 $4231 85 
156 NET DAILY BENEFIT PER TON OF NOx REDUCED $745999 $741,248 
157 NET DAILY BENEFIT PER TON OF PM REDUCED $29 093972 $38 791 979 
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COST -EFFECTIVENESS MODEL LACMTA 

COST/BENEFIT 
158 NET DAILY COST/BEI'EFIT PER TRIP REDUCED ERR ERR 
159 NET DAILY COST/BEI'-EFIT PER VMT REDUCED ERR ERR 
160 NET DAILY COSTJBEN:FIT PER TON OF CO REDUCED ERR ERR 
161 NET DAILY COST/BEI'-EFIT PER TON OF ROO REDUCED ERR ERR 
162 I'ET DAILY COST/BEI'-EFIT PER TON OF NOx REDUCED ERR ERR 
163 1'-ET DAILY COSTJBEI'EFIT PER TON OF PM REDUCED EAR EAR 

/ 
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COST -EFFECTIVENESS MODEL LACMTA 

TCM # 20 PARK AND RIDE LOTS 

ASSUMPTIONS 
1 Transit vehicle miles in LA County 251,410 MTA 

2 Transit peak fleet 1,733 MTA 

3 Active fleet 2,294 MTA 

4 Contingency fleet 87 MTA 

5 Capital cost of a bus 
5.1 Diesel 210,000 MTA 

5.2 Methanol 220,000 MTA 

5.3 CNG 260 000 MTA 

6 Additional costs for radio and wheel chair 75,000 MTA 

7 Total capital bus cost 
7.1 Diesel 285.000 MTA 

7.2 Methanol 295 000 MTA 

7.3 CNG 335 000 MTA 

8 Average capital cost of a bus 260,500 MTA 

9 Capital construction cost per bus 130,250 
10 Transit ridership on a weekday 1,169,786 MTA 

11 Transit ridership on saturdays 837 722 MTA 

12 Transit ridership on sundays 580 335 MTA 

13 Passenger mile/bus mile 18.2 MTA 

14 Subsidy per passenger mile $0.27 MTA 

15 Cost per bus hour $109.70 MTA 

16 Revenue per passenger mile $0.16 MTA 

17 Total bus hours 17,726 MTA 

18 Operation cost 1944524 MTA 

19 Fare box revenue 729,973 MTA 

20 Total seat miles 10,800,996 MTA 

21 Total passenger miles 4569 352 MTA 

22 Operation cost per revenue mile $7.73 MTA 

23 Revenue per revenue mile $2.90 MTA 

24 Amortization period for construction projects 30 MTA 

25 Amortization period for equipment purchase 12 MTA 

26 Amortization period for vehicles (BUSES) 12 MTA 

27 O&M cost of vehicle $0.48 AAA 
28 Construction cost of arterial . ($/lane mile) $900,000 CAL TRANS 

29 Construction annualization factor (CAF) 0.09 CALCULATED 

30 Bus annualization factor (BAF) 0.13 CALCULATED 

31 car annualization factor 0.25 CALCULATED 

32 Interest rate 8% MARKET RATE / . 

33 Lane miles arterial/Vehicle trip 0.0018 COM SIS 

34 Lane miles freeway/Vehicle trip 0.0015 COM SIS 

35 O&M cost of arterial ($/LANE MILE) $765 CAL TRANS 

36 O&M cost of freeway ($/LANE MILE) $2,000 CAL TRANS 

37 Monthly parking cost $100 MTA 

38 Percent of parking paid by private sector 90% SCAOMD 

39 Percent of oarkina paid by employees 10% SCAQMD 

40 Air pollution cost per mile $0.015 RUTHERFORD AND WELLANOER. 1Q86 

41 Cost per vehicle-miles of delay $0.11 RUTHERFORD AND WELLANDER. 1Q86 

42 Construction cost of freeway ($/lane mile) not including right of way $2,500,000 SANOAG 

43 Construction cost of freeway {$/lane mile) including $12 000 000 CAL TRANS (MIN) 

44 riaht of way and connectors to other freeways ON METROPOLITIAN AREA) 

45 Construction cost of freeway ($/lane mile) including $16,000,000 CAL TRANS (MAX) 
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52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

COST -EFFECTIVENESS MODEL 
right of way and connectors to other freeways 

Average construction cost of freeway ($/lane mile) including 
right of way and connectors to other freeways 

Construction cost of HOV lane ($/lane mile) 
Passengers per bus mile 
Average cost per passenger car 
Passengers per bus mile 
Operation cost per passenger 
Fare box revenue per passenger 
Average cost of long express trip on buses and rail 
Average capital cost per parking space including land 
Averag_e annual 0 & M cost per space 
Number of parking spaces needed 
Utilized spaces (standard) 
Utilized spaces (high) 
Avarage private subsidy per trip 

METHODOLOGY 
ANNUALIZATION FACTOR (AF) = 

AF= IR/(1-(1 +(IR)) A (-N) WHERE; 

lA = INTEREST RATE . 
N = AMOATlZATlON PERIOD FOR BUS/FACIUlY LIFETIME 

DAILY PUBLIC CAPITAL COST (DPCC) = 

(NPS)*(CPPS)*(CAF)/365 WHERE; 
NPS = NUMBER OF PARKING SPACES 
CPPS = COST PER PARKING SPACE 
CAF = CONSTRUCTlON ANNUALIZA TION FACTOR 

DAILY PUBLIC 0 & M COST (DPOMC) = 

$14,000 000 

$2 500000 
4 .65 

$16000 
252.98 

$1 .66 
$0.62 

$5 
$10000 

$20 
3000 
2225 
3000 

$2.50 

(NPS) * (OMC/PS)+(DPA)*(SPP) + (DPADMC) WHERE; 
NPS = NUMBER OF PARKING SPACES 
OMCPS = OPERA 110N AND MAINTENANCE COST PEA PARKING SPACE 
DPADMC = DAILY PUBLIC ADMINSTAATIVE COST= 2% OF TOTAL COST 
DPA = DAILYPASSENGERSACCOMODATED 
SPP = SUBSIDY PER PASSENGER 
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COST -EFFECTIVENESS MODEL 
DAILY PUBLIC COST (DPC) = 
(DPCC+DPOMC) WHERE; 

OPCC= DAILY PUBLIC CAPITAL COST 
OPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 
(DPA) * (RPP) WHERE; 
DPA = DAILY PASSENGERS ACCOMODA TED 
APP = REVENUE PEA PASSENGER 

DAILY PUBLIC COST/REVENUE (DPC/R) = 

(DPCOMC)-(DPR) WHERE; 

OPCOMC = DAILY PUBLIC CAPITAL AND OPERA TlON AND MAINTENANCE COST 
DPA = DAILY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING= 

(DPCB) + (DPOMB); 
WHERE 

DPCB = (DVTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DVTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DVTA = DAILY VEHICLE TRIPS REDUCED 
LMF/T = LANE MILES OF FREEWAY PER TRIP 
CCLMF = CONSTRUCllON COST OF FREEWAY LANE MILE 
CAF = CONSTRUCllON ANNUALIZA llON FACTOR 
POTOF = PERCENTOFTRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCllON COST OF ATERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR) * {LMF/T) * (OMCLMF)/260 * (POTOF) + 
+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PEA LANE MILE OF ARTERIAL 
POTOF =PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS 
(NPDC/BCAC) = (NDPC/R) - (DPCB) 
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DAILY INDIVIDUAL CAPITAL COST (DICC) = 0 

DIOMC =- DAILY INDIVIDUAL MAINTENANCE AND OPERATION COST 

DIOMC = 
DCPP * NPA + (DVMR)*(OMCPM)*(.21 05) WHERE; 
DVMT = DAILY VEHIICLE MILES lRAVELED 
DCPP = DAILY COST PER PASSENGER . 
NPA =NUMBER OF DAILY PASSENGERS ACCOMODAlED 
OMCPM = OPERATION AND MAINlENANCE COST PER MILE 

DAILY INDIVIDUAL BENEFIT (DIB) = 

(DICB) + (DIOMB) WHERE; 

DICB = DAILY INDIVIDUAL CAPITAL BEN EAT (CAR COSl) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DIOMC = (DOMCPM) * (DVMTR) * (.21) + (. 10 * DIPC) + (DSPP)* (DPA) WHERE; 

DOMCPM = DAILY 0 & M CAR COST PER MILE TO DRIVE 
DVMTR = DAILY VEHICLE MILES lRAVELED REDUCED 
0.21 IS THE PERCENT OF 0 & M COST A TTRIBUlED TO SAVINGS 
DIPC = DAILY INDIVIDUAL PARKING COST · 
DSPP = DAILY SUBSIDY PER PASSENGER 
DPA = DAILY PASSENGERS ACCOMODA TED 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 

(DIC) - (DIB) WHERE; 
DIC = DAILY INDIVIDUAL COST 
OIB = DAILY INDIVIDUAL BENERTS 

DAILY PRIVATE CAPITAL COST (DPRCC) = 0 

DAILY PRIVATE 0 & M COST (DPROMC) = 
(DPA) * (DSPP) WHERE; 
OPA = DAILY PASSENGERS ACCOMOOA TED 
OSPP = DAILY SUBSIDY PER PASSENGER 

· OALYPRIVATECAPITALBENERT{DPRCB) = 0 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 

17-Dec-93 

LACMTA 

/ 

203 



COST -EFFECTIVENESS MODEL 
(VTR) * (MPC)*12/260 * .90 WHERE; 
VTR = DAILY VEHICLE TRIPS REDUCED 
MPC = MONTHLY PARKING COST 
.90 = PERCENT OF PARKING PROVIDED BY PAIVA lE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 
(DPRC) - (DPRB) 

DAPC = DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

OVMTR = DAILY VMT REDUCED 
APC/M = AIR POLLUllON COST PER MILE 

DVMDCB =DAILY VEHICLE MILES OF DELAY COST/BENEFIT 

DVMDC = (DVMDS) * (CNMD) WHERE; 

DVMDS = (VMT/NEW SPEED)- (VMT/EXISTING SPEED)* (AVERAGE SPEED) 
DVMDS = DAILY VEHICLE MILES OF DAILY SAVED 
CNMD = DAILY COST PER VEHICLE MILES OF DAILY SAVED 

DSCB = DAILY SOCIETAL COST/BENEFIT 
DSCB = (DAPC) + (DVMDCB) 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO# 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIS) + (DPRB) + DSB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENERTS 
DSB = DAILY SOCIETAL BENERT 
DPAB = DAILY PAIVA lE BENEFIT 
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COST - .EFFECTIVENESS MODEL 
TOTAL DAILY COS/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIB) + (DPRB) + (DSB)] 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO# 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPAC =DAILY PRIVATE COST 
DAPC = DAILY AIR POLLUTION COST 
DSC = DAILY SOCIETAL CO~T 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIS) + (DPRB) + (DSB) WHERE; 
OPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENEATS 
DPRB = DAILY PAIVA TE BENEFITS 
DSB = DAILY SOCIETAL BENEAT 

TOTAL DAILY COST/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIB) + (DPRB)+(DSB)] 
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COST -EFFECTIVENESS MODEL LACMTA 

LIKELY OUTCOMES 

STANDARD HIGH 
1 DAILY PUBLIC CAPITAL COST $5,414.82 $5,414.82 
2 DAILY PUBLIC 0 & M COST $4,785 $4,n1 
3 DAILY PUBLIC COST $10 200 $10,185 
4 DAILY PUBLIC REVENUES $11 125 $15 000 
5 DAILY PUBLIC COST/REVENUE ($925) ($4 815) 
6 DAILY PUBLIC AVOIDED CAPITAL COST (SCENARIO 2) $33 272 $44,840 
7 DAILY PUBLIC AVOIDED 0 & M COST (SCENARIO 2) $64 $69 
8 TOTAL DAILY PUBLIC AVOIDED (SCENARIO 2) $33,336 $44,909 
9 NET DAILY PUBLIC BENEFIT (SCENARIO 2} $44 461 $59909 

10 DAILY PUBLIC CAPITAL COST (SCENARI0 .1) $33,272 $44,840 
11 DAILY PUBLIC 0 & M COST (SCENARIO 1) $64 $69 
12 TOTAL DAILY PUBLIC COST (SCENARIO 1) $33,336 $44,909 
13 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 2) ($34,261' ($49,723' 
14 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 1) $33 336 $44 909 

15 COST 
16 DAILY PUBLIC COST PER TRIP REDUCED $2.29 $1.70 
17 DAILY PUBLIC COST PER VMT REDUCED $0.20 $0.15 
18 DAILY PUBLIC COST PER TON OF CO REDUCED $22 667 $16 976 
19 DAILY PUBLIC COST PER TON OF ROG REDUCED $204 000 $154 324 
20 DAILY PUBLIC COST PER TON OF NOx REDUCED $351,724 $268,037 
21 DAILY PUBLIC COST PER TON OF PM REDUCED ERR ERR 

22 BENEFIT 
23 DAILY PUBLIC BENEFIT PER TRIP REDUCED $9.99 $9.98 
24 DAILY PUBLIC BENEFIT PER VMT REDUCED $0.88 $0.88 
25 DAILY PUBLIC BENEFIT PER TON OF CO REDUCED $98,802 $99,848 
26 DAILY PUBLIC BENEFIT PER TON OF ROG REDUCED $889,215 $907,710 
27 DAILY PUBLIC BENEFIT PER TON OF NOx REDUCED $1 533,130 $1 ,576,549 
28 DAILY PUBLIC BENEFIT PER TON OF PM REDUCED ERR ERR 

29 COST/BENEFIT 
30 NET DAILY PUBLIC COST/BENEFIT PER TRIP REDUCED ($7.70 ($8.29' 
31 NET DAILY PUBLIC COST/BENEFIT PER VMT REDUCED ($0.68 {$0.73 
32 NET DAILY PUBLIC COST/BENEFIT PER TON OF CO REDUCED ($76135 _{_$82 872\ 
33 NET DAILY PUBLIC COST/BENEFIT PER TON OF ROO REDUCED {$685 215) ($753 386\ 
34 NET DAILY PUBLIC COST/BENEFIT PER TON OF NOx REDUCED ($1,181,405) ($1,308,512 
35 NET DAILY PUBLIC COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

37 DAILY INDIVIDUAL CAPITAL COST $0 "' $0 
38 DAILY INDIVIDUAL 0 & M COST $13,717 $18,456 
39 DAILY INDIVIDUAL COST $13 717 $18 456 
40 DAILY INDIVIDUAL CAPITAL BENEFIT $3309 $4461 
41 DAILY INDIVIDUAL 0 & M BENEFIT $15.409 $20,n6 
42 DAILY INDIVIDUAL BENEFIT $18,717 $25,237 
43 NET DAILY INDIVIDUAL COST/BENEFIT {$5,001 ($6,781 
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COST -EFFECTIVENESS MODEL LACMTA 

44 COST 

17-Dec-93 
207 



COST -EFFECTIVENESS MODEL LACMTA 

96 DAILY SOCIETAL AIR POLLUTION COST $761 $1,026 
97 DAILY SOCIETAL CONGESTION COST $0 $0 
98 DAILY SOCIETAL COST $761 $1,026 
99 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 

100 DAILY SOCIETAL CONGESTION BENEFIT $1,707 $2,302 
101 DAILY SOCIETAL BENEFIT $1,707 $2,302 
102 NET DAILY SOCIETAL COST/BENEFIT ($946 ($1 ,276 

103 SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
104 DAILY SOCIETAL AIR POLLUTION COST $761 $1 026 
105 DAILY SOCIETAL CONGESTION COST $1,707 $2,302 
106 DAILY SOCIETAL COST $2,468 $3,328 
107 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 
108 DAILY SOCIETAL CONGESTION BENEFIT $0 $0 
109 DAILY SOCIETAL BEN EAT $0 $0 
110 NET DAILY SOCIETAL COST/BENEFIT $2,468 $3,328 

111 SCENARIO #2THE NO BUILD SCENARIO 
112 DAILY SOCIETAL AIR POLLUTION COST $0 $0 
113 DAILY SOCIETAL CONGESTION COST $0 $0 
114 DAILY SOCIETAL COST $0 $0 
115 DAILYTSOCIETALAIR POLLUTION BENEFIT $761 $1 ,026 
116 DAILY SOCIETAL CONGESTION BENEFIT $1,707 $2,302 
117 DAILY SOCIETAL BEN EAT $2468 $3,328 
118 NET DAILY SOCIETAL COST/BENEFIT ($2 4681 ($3 328) 

119 •miLJI~m~:-:~~~1fx~.t;~.~-~~~r·::.J~Jilil:~•···:::•,••l.i·!•[i:.:~·~~~~:!:l:;.::l 
120 SCENARIO #1 THE BUILD SCENARIO (SHORT TERM ) 
121 TOTAL DAILY COST $62,056 $83,633 
122 TOTAL DAILY BENE AT $1 707 $2,302 
123 TOTAL DAILY COST/BENEFIT $60,349 $81,331 

124 COST 
125 NET DAILY COST PER TRIP REDUCED $13.95 $13.94 
126 NET DAILY COST PER VMT REDUCED $1 .22 $1.22 
127 NET DAILY COST PER TON OF CO REDUCED $137,903 $139,389 
128 NET DAILY COST PER TON OF ROG REDUCED $1,241 ,125 $1,267,169 
129 NET DAILY COST PER TON OF NOx REDUCED $2139 871 $2 200 872 
130 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

131 BENEFIT 
132 NET DAILY BENEFIT PER TRIP REDUCED $0.38 $0.38 
133 NET DAILY BENEFIT PER VMT REDUCED $0.03 $0.03 
134 NET DAILY BENEFIT PER TON OF CO REDUCED $3794 $3837 
135 NET DAILY BENEFIT PER TON OF ROG REDUCED $34146 $34,878 
136 NET DAILY BENEFIT PER TON OF NOx REDUCED $58872 $60,578 
137 NET DAILY BENEFIT PER TON OF PM REDUCED ERR ERR 

17- Dec- 93 208 



COST -EFFECTIVENESS MODEL UCMTA 

138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $13.56 $13.56 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $1.19 $1 .19 
141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $134109 $135 552 
142 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $1 206,979 $1 232 290 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $2080,998 $2,140,293 
144 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

145 SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
146 TOTAL DAILY COST $63 764 $65935 
147 TOTAL DAILY BEN EAT $0 $0 
148 TOTAL DAILY COST/BENEFIT $63,764 $65935 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $14.33 $14 .32 
151 NET DAILY COST PER VMT REDUCED $1.26 $1.26 
152 NET DAILY COST PER TON OF CO REDUCED $1 41,697 $143,225 
153 NET DAILY COST PER TON OF ROG REDUCED $1 ,275,271 $1 302,047 
154 NET DAILY COST PER TON OF NOx REDUCED $2,198,743 $2 261,450 
155 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0 $0 
158 NET DAILY BENEFIT PER VMT REDUCED $0 $0 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0.00 $0.00 
160 NET DAILY BENEFIT PER TON OF ROG REDUCED $0.00 $0.00 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0.00 $0.00 
162 NET DAILY BENEFIT PER TON OF PM REDUCED ERR ERR 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $14.33 $14.32 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $1 .26 $1 .26 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $141 697 $143 225 
167 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $1 27~271 $1,302,047 
168 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $2198,743 $2,261,450 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $29479 $36,141 
172 TOTAL DAILY BEN EAT $74,689 $100,935 
173 TOTAL DAILY COST/BENEFIT _($45,409 ($64 794) 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $6.62 $6.02 
176 NET DAILY COST PER VMT REDUCED $0.58 $0.53 
177 NET DAILY COST PER TON OF CO REDUCED $6~509 $60,235 
178 NET DAILY COST PER TON OF ROG REDUCED $589,584 $547,591 
179 NET DAILY COST PER TON OF NOx REDUCED $1 016 524 $951 .078 
180 NET DAILY COST PER TON OF PM REDUCED ERR ERR 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $16.83 $16.82 
183 NET DAILY BENEFIT PER VMT REDUCED $1.48 $1.48 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $166 419 $168225 
185 NET DAILY BENEFIT PER TON OF ROO REDUCED $1 ,497,771 $1 529 320 
186 NET DAILY BENEFIT PER TON OF NOx REDUCED $2,582,364 $2 656,187 
187 NET DAILY BENEFIT PER TON OF PM REDUCED ERR ERR 
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188 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PER TRIP REDUCED ($10.20 ($10.80 
190 NET DAILY COST/BENEFIT PER VMT REDUCED ($0.90 ($0.95 
191 NET DAILY COST/BENEFIT PER TON OF CO REDUCED _i$100 910\ ($107 990 
192 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED ($908187) ($981 ,7291 

193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED ($1 ,sss84m {$1 • 705,1 08 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ERR 
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COST -EFFECTIVENESS MODEL LACMTA 

TCM # 21 PREFERENTIAL PARKING FOR CARPOOLS AND VANPOOLS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 

24 

25 
26 
27 
28 
29 

ASSUMPTIONS 
Average vanPOOI occupancy 
Average length of a vanpool trip 
Averaae cost per mile to drive 
Average cost per commute trip of 11 .4 miles 
Averaae cost per commute trio of 20 miles 
Percent of VMT on freeways 
Purchase cost of a van 
Average cost per passanger car 
Interest rate 
Average monthy cost for vanooolers 
Average cost per parking space ($/mo) 
Construdion cost of arterial ($/lane mileO 
Lane miles arterial/vehicle trip 
Lane miles freeway/Vehicle trip 
O&M cost of arterial ($/LANE MILE) 
O&M cost offreeway.($/LANE MIL~ 
PERCENT OF PARKING PAID BY PRIVATE SECTOR 
PERCENT OF PARKING PAID BY INDIVIDUAL 
Air POllution cost per mile 
Cost per vehicle-miles of delay 
Construction cost of freeway ($/lane mile) not including right of way 
Construction cost of freeway ($/lane mile) including 
riaht of wav and connectors to other freewavs 
Construdion cost of freeway ($/lane mile) including 
right of way and connectors to other freeways 
Average construdion cost of freeway {$/lane mile) including 
right of way and connectors to other freeways 
Construction cost of HOV lane ($/lane mile) 
Operation and maintenance cost per parking space 
Daily enforcement cost per trip reduced 
Car annualization fador 
Construction annualization fador 

METHODOLOGY 

DAILY PUBLIC CAPITAL COST (DPCC) = 0 

DAILY PUBLIC 0 & M COST (DPOMC) = 

DCOE WHERE; 
OCOE = DAILY COST OF ENFORCEMENT 

DAILY PUBLIC COST (DPC) = 

17-Dec-93 

7.00 REG. YN 

20 REG.YN 

$0.48 AAA 

$5.47 CALCULATED 

$9.60 CALCULATED 

50% LARTS MODEL 

$32,000 CTS 

$16,000 AAA 

8% MARKET RATE 

$150 CTS 

$100 UTA 

$900 000 CAL TRANS 

0.0018 COMSIS 

0.0015 COM SIS 
$765 CAL TRANS 

$2,000 CAL TRANS 

90% SCAQMD 

10% SCAQMD 

$0.015 RUTHERFORD AND WELLANDER. 1088 

$0.11 RUTHERFORD AND WELLANDER, 108& 

$2,500,000 SANDAG 

$12,000,000 CAL TRANS (MIN) 

ON METROPOLITIANAREAI 

$16,000,000 CAL TRANS (MAX) 

liN METROPOLITIAN AR~. 

$14,000,000 CAL TRANS (AVERAGE) 

(IN METROPOUTIAN AREA) 

$2 500000 UTC 

$10 UTA 

$0.20 MTA 

0.25 CALCULATED 

0.09 CALCULATED 
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COST -EFFECTIVENESS MODEL 
(DPCC+DPOMC); 

WHERE 
DPCC= DAILY PUBLIC CAPITAL COST, DPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 0 

DAILY PUBLIC COST/REVENUE (DPC/R) = 

(DPCOMC)- (DPR) WHERE; 

DPCOMC = DAILY PUBLIC CAPITAL AND OPERA llON AND MAINTENANCE COST 
DPR = DAILY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING = 

(DPCB) + (DPOMB) WHERE; 

DPCB = (DPTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DPTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DPTR = DAILY "ffiiPS REDUCED 
LMF/T =LANE MILES OF FREEWAY PER "ffiiP 
CCLMF = CONS"ffiUCllON COST OF FREEWAY LANE MILE 
CAF = CONSTRUCllON ANNUAUZA llON FACTOR 
POTOF =PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER "ffiiP 
CCLMA = CONSTRUCllON COST OF A TERIAL LANE MILE 
POTOA = PERCENT OF PEAK "ffiiPS ON ARTERIAL 

DPOMB = (DTR) * (LMFA/T) * (OMCLMF)/260 * (POTOF) + 
+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF = PERCENT OF "ffiiPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS 
(NDPC/BIAC) = (NDPC/R) - (DPB) 
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DAILY INDIVIDUAL CAPITAL COST (DICC) = 0 

DAILY INDIVIDUAL OPERATION AND MAINTENANCE COST (DIOMC) = 
(DVMTR) * (DOMCPM)* .2105 + (DPC) * (DVTR/2)*.1 0 WHERE; 
DVMTR = DAILY VEHICLE MILES TRAVELED REDUCED 
DOMCPM = DAILY OPERA liON AND MAINTENANCE COST PER MILE 
DPC = DAILY PARKING COST 
DVTR = DAILY VEHICLE TRIPS REDUCED 

DAILY INDIVIDUAL BENEFIT (DIB) = 

(DICB) + (DIOMB) WHERE; 

DICB = DAILY INDIVIDUAL CAPITAL BEN EAT (CAR COSl) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DIOMB = (DOMCPM) * (DVMTR) * (.21) *(1 -1 /2.5) + 
+(.10 * DIPC*DVTR/2*(1-1/2.5) WHERE; 

DOMCPM = DAILY 0 & M CAR COST PER MILE TO DRIVE 
DVMTR = DAILY VEHICLE MILES TRAVELED REDUCED 
.211S THE PERCENT OF 0 & M COSTATTRIBl,JTED TO SAVINGS 
DIPC = DAILY INDIVIDUAL PARKING COST 
(1 - 1/2.5) - SAVING PER PERSON DUE TO COST SHARING 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/8) = 

(DIC) - (DIB) WHERE; 
DIC = DAILY INDIVIDUAL COST 
DIB = DAILY INDIVIDUAL BENEATS 

DAILY PRIVATE CAPITAL COST (DPRCC) = 0 

DAILY PRIVATE 0 & M COST (DPROMC) = 
(DVTR)/2/2.5 * (OMCPPPS) * .90 WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
OMCPPPS = DAILY OPERA liON AND MAINTENANCE COST PER PREFERENTIAL 
PARKING SPACE 
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COST -EFFECTIVENESS MODEL 
DAILY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 
(DVTR)/2 * (MPC)*12/260 * .90 WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
MPC = MONTHLY PARKING COST 
.90 =PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 
(DPRC) - (DPRB) 

DAPC = DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTR = DAILY VMT REDUCED 
APC/M = AIR POUUllON COST PER MILE 

DVMDCB =DAILY VEHICLE MILES OF DELAY COST/BENEFIT 
DVMDC = (DVMDS) * (CNMD) WHERE; 
DVMDS = (VMT/NEW SPEED)- (VMT/EXISTING SPEED)* (AVERAGE SPEED) 
DVMDS = DAILY VEHICLE MILES OF DAILY SAVED 
CNMD = DAILY COST PEA VEHICLE MILES OF DAILY SAVED 

DSCB =DAILY SOCIETAL COST/BENEFIT 
DSCB = (DAPC) + (DVMDCB) 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
OPRC = OAIL Y PRIVATE COST 
OSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIS) + (DPRB) + DSB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENERTS 
OPAB =DAILY PRIVATE BENEFITS 
DSB = DAILY SOCIETAL BENERT 
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COST -EFFECTIVENESS MODEL 
TOTAL DAILY COS/~ENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIB) + (DPRB) + (DSB)] 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
{DPC) + (DIC) + {DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC = DAILY PAIVA TE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 
(DPB) + (DIB) + (DPRB) + {DSB) WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BEN EATS 
DPRB =DAILY PRIVATE BENEFITS 
DSB = DAILY SOCIETAL BEN EAT 

TOTAL DAILY COST/BENEFIT (TDC/8) = 

[(DPC) + {DIC) + (DPRC) + {DSC)] - [(DPB) + {DIB) + (DPRB).+ (DSB)] 
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LIKELY OUTCOMES 

STANDARD HIGH 
1 DAILY PUBLIC CAPITAL COST $0 $0 
2 DAILY PUBLIC 0 & M COST $444 $889 
3 DAILY PUBLIC COST $444 $889 
4 DAILY PUBLIC REVENUES $0 $0 
5 DAILY PUBLIC COST/REVENUE $444 $889 
6 DAILY PUBLIC AVOIDED CAPITAL COST (SCENARIO 2) $10 935 $21,870 
7 DAILY PUBLIC AVOIDED 0 & M COST (SCENARIO 2) $21 $42 
8 TOTAL DAILY PUBLIC AVOIDED jSCENARIO 2) $10 956 $21 912 
9 NET DAILY PUBLIC BENE AT (SCENARIO 2) $10,956 $21,912 

10 DAILY PUBLIC CAPITAL COST (SCENARIO 1) $10,935 $21,870 
11 DAILY PUBLIC 0 & M COST (SCENARIO 1) $21 $42 
12 TOTAL DAILY PUBLIC COST (SCENARIO 1) $10,956 $21,912 
13 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 2) ($10 511 ($21 023' 
14 NET DAILY PUBLIC COST/BENEFIT (SCENAR~O 1) $10,956 $21,912 

15 COST 
16 DAILY PUBLIC COST PER TRIP REDUCED $0.20 $0.20 
17 DAILY PUBLIC COST PER VMT REDUCED $0.02 $0.02 
18 DAILY PUBLIC COST PER TON OF CO REDUCED $724 $723 
19 DAILY PUBLIC COST PER TON OF ROG REDUCED $7,407 $7,532 
20 DAILY PUBLIC COST PER TON OF NOx REDUCED $13,467 $13,674 
21 DAILY PUBLIC COST PER TON OF PM REDUCED ERR $888,800 

22 BENEFIT 
23 DAILY PUBLIC BENERT PER TRIP REDUCED $4.93 $4.93 
24 DAILY PUBLIC BENERT PER VMT REDUCED $0.43 $0.43 
25 DAILY PUBLIC BENEAT PER TON OF CO REDUCED $17,643 $17,829 
26 DAILY PUBLIC BENEAT PER TON OF ROG REDUCED $182,597 $185,692 
27 DAILY PUBLIC BENERT PER TON OF NOx REDUCED $331 995 $337 103 
28 DAILY PUBLIC BENERT PER TON OF PM REDUCED ERA $21,911,688 

29 COST/BENEFIT 
30 NET DAILY PUBLIC COST/BENEFIT PER TRIP REDUCED ($4.73\ ($4.73' 
31 NET DAILY PUBLIC COST/BENEFIT PER VMT REDUCED ($0.41 ($0.41\ 
32 NET DAILY PUBLIC COST/BENEFIT PER TON OF CO REDUCED ($17 120 ($17 106' 
33 NET DAILY PUBLIC COST/BENEFIT PER TON OF ROG REDUCED ($175,191 ($178160 
34 NET DAILY PUBLIC COST/BENEFIT PER TON OF NOx REDUCED ($318,529 ($323,429' 
35 NET DAILY PUBLIC COST/BENEFIT PER TON OF PM REDUCED ERR ($21,022,888.10 

/" 

37 DAILY INDIVIDUAL CAPITAL COST $0 $0 
38 DAILY INDIVIDUAL 0 & M COST $3072 $6 144 
39 DAILY INDIVIDUAL COST $3072 $6144 
40 DAILY INDIVIDUAL CAPITAL BENEFIT $0 $0 
41 DAILY INDIVIDUAL 0 & M BENERT $1,643 $3,687 
42 DAILY INDIVIDUAL BENERT $1,843 $3,687 
43 NET DAILY INDIVIDUAL COST/BENEFIT $1 229 $2 458 
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44 COST 

94 ·.. ., ::. . . ::: .. ·:. :.,:, . 

9s SCENARIO #1 THE BUILD SCENARIO 
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COST-EFFECTIVENESS MODEL LACMTA 

96 DAILY SOCIETAL AIR POLLUTION COST $380 $760 
97 DAILY SOCIETAL CONGESTION COST $0 $0 
98 DAILY SOCIETAL COST $380 $760 
99 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 

100 DAILY SOCIETAL CONGESTION BENEFIT $767 $1,535 
101 DAILY SOCIETAL BENERT $767 $1,535 
102 NET DAILY SOCIETAL COST/BENEFIT _{$387) ($775) 

103 SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
104 DAILYSOCIETALAIR POLLUTION COST $380 $760 
105 DAILY SOCIETAL CONGESTION COST $767 $1,535 
106 DAILY SOCIETAL COST $1,147 $2,295 
107 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 
108 DAILY SOCIETAL CONGESTION BENEFIT $0 $0 
109 DAILY SOCIETAL BENERT $0 $0 
110 NET DAILY SOCIETAL COST/BENEFIT $1,147 $2,295 

111 SCENARIO #2 THE NO BUILD SCENARIO 
112 DAILY SOCIETAL AIR POLLUTION COST $0 $0 
113 DAILY SOCIETAL CONGESTION COST $0 $0 
114 DAILYSOCIETALCOST $0 $0 
115 DAILYTSOCIETALAIR POLLUTION BENEFIT $380 $380 
116 DAILY SOCIETAL CONGESTION BENEFIT $767 $1,535 
117 DAILY SOCIETAL BENERT $1 147 $1 915 
118 NET DAILY SOCIETAL COST/BENEFIT ($1 147) ($1 915} 

120 SCENARIO #1 THE BUILD SCENARIO (SHORT TERM) 
121 TOTAL DAILY COST $17,794 $35,588 
122 TOTAL DAILY BENERT $767 $1 ,535 
123 TOTAL DAILY COST/BENEFIT $17,027 $34,053 

124 COST 
125 NET DAILY COST PER TRIP REDUCED $8.01 $8.01 
126 NET DAILY COST PER VMT REDUCED $0.70 $0.70 
127 NET DAILY COST PER TON OF CO REDUCED $28,981 $28,957 
128 NET DAILY COST PER TON OF ROG REDUCED $296,568 $301 ,594 
129 NET DAILY COST PER TON OF NOx REDUCED $539 214 $547 510 
130 NET DAILY COST PER TON OF PM REDUCED ERR $35 588120 

131 BENEFIT 
132 NET DAILY BENEFIT PER TRIP REDUCED $0.35 $0.35 
133 NET DAILY BENEFIT PER VMT REDUCED $0.03 $0.03 
134 NET DAILY BENEFIT PER TON OF CO REDUCED $1 250 $1 249 
135 NET DAILY BENEFIT PER TON OF ROG REDUCED $12,789 $13 005 
136 NET DAILY BENEFIT PER TON OF NOx REDUCED $23,252 $23,610 
137 NET DAILY BENEFIT PER TON OF PM REDUCED ERR $1 ,534,1)48 
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138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $7.66 $7.66 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $0.67 $0.67 
141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $27 731 $27708 
142 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $283n9 $288,589 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $515,962 $523900 
144 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR $34 053,472 

145 SCENARIO #1 THE BUILD SCENARIO (LONG TERMl 
146 TOTAL DAILY COST ' $18 561 $37123 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $18,561 $37,123 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $8.35 $8.35 
151 NET DAILY COST PER VMT REDUCED $0.73 $0.73 
152 NET DAILY COST PER TON OF CO REDUCED $30,230 $30,206 
153 NET DAILY COST PER TON OF ROG REDUCED $309,356 $314,600 
154 NET DAILY COST PER TON OF NOx REDUCED $562 466 $571,120 
155 NET DAILY COST PER TON OF PM REDUCED ERR $37122 768 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0.00 $0.00 
158 NET DAILY BENEFIT PER VMT REDUCED $0.00 $0.00 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PER TON OF ROG REDUCED $0 $0 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0 $0 
162 NET DAILY BENEFIT PER TON OF PM REDUCED ERR $0 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $8.35 $8.35 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $0.73 $0.73 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $30,230 $30,206 
167 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED $309,356 $314,600 
168 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $562,466 $571,120 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR $37122 768 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $3,534 $7,067 
172 TOTAL DAILY BENEFIT $18,561 $37,123 
173 TOTAL DAILY COST/BENEFIT ($15,028) ($30,0555 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $1.59 $1.59 
176 NET DAILY COST PER VMT REDUCED $0.14 $0.14 
tn NET DAILY COST PER TON OF CO REDUCED $5755 $5,751 
178 NET DAILY COST PER TON OF ROG REDUCED $58,895 $59893 
179 NET DAILY COST PER TON OF NOx REDUCED $107 082 $108 729 
180 NET DAILY COST PER TON OF PM REDUCED ERR $7,067,412 

181 BENEFIT 
182 NET DAILY BENEFIT PER TRIP REDUCED $8.35 $8.35 
183 NET DAILY BENEFIT PER VMT REDUCED $0.73 $0.73 
184 NET DAILY BENEFIT PER TON OF CO REDUCED $30230 $30 206 
185 NET DAILY BENEFIT PER TON OF ROG REDUCED $309,356 $314,600 
186 NET DAILY BENEFIT PER TON OF NOx REDUCED $562,466 $571,120 
187 NET DAILY BENEFIT PER TON OF PM REDUCED ERR $37122,768 
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188 COST/BENEFIT 
169 NETOAILYCOST/BENEFITPER TRIP REDUCED ($6.76 ($6.76' 
190 NET DAILY COST/BENEFIT PER VMT REDUCED ($0.59 ($0.59 
191 NET DAILY COST/BENEFIT PER TON OF CO REDUCED ($24 475) ($24 455) 
192 NET DAILY COST/BENEFIT PER TON OF ROG REDUCED ($250,461\ ($254,706' 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED ($455,384\ ($462,390\ 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ERR ($30,055,357 
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TCM # 22 FREE PREFERENTIAL PARKING FOR CARPOOLS AND VANPOOLS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 

23 

24 
25 
26 
27 
26 

ASSUMPTIONS 
Average vanpool occupancy 
Average cost per mile to drive 
Avera_ge cost per commute trip of 11.4 miles 
Percent of VMT on freeways 
Average cost of a passenger car 
Operation and maintenance cost per mite to drive 
Interest rate 
Average monthly cost for vanPOOiers 
Average cost per parking ($/mo} 
Average daily vehicle mites 
Construction cost of arterial ($/lane mile) 
Lane miles arterial/Vehicle trip 
Lane miles freeway/Vehicle trip 
O&M cost of arterial ($/LANE MILE) 
O&M cost of freeway ($/LANE MILE) 
Percent of parking paid by employers 
Percent of parkinq paid bv employees 
Air pollution cost per mile 
Cost per vehicle-miles of delay 
Construction cost of freeway ($/lane mile) not including right of way 
Construction cost of freeway ($/lane mile) including 
right of way and connectors to other freeways 
Construction cost of freeway ($/lane mile) including 
right of way and connectors to other freeways 
Average construction cost of freeway ($/lane mile) including 
right of way and connectors to other freeways 
Construction cost of HOV lane ($/lane mile) 
Operation and maintenance cost per parking space 
daily enforcement cost per trip reduced 
Car annualization factor 
Construction annualization factor 

METHODOLOGY 

DAILY PUBLIC CAPITAL COST (DPCC) = 0 

DAILY PUBLIC 0 & M COST (DPOMC) = 

DCOE WHERE; 
OCOE = DAILY COST OF ENFORCEMENT 

DAILY PUBLIC COST (DPC) = 
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$0.48 MA 
$5.47 CALCULATED 

50% LARTSMOOEL 

$16,000 MA 
$0.48 MA 

8% MARKET RATE 

$150 CTS 
$100 MTA 
22.8 CALCULATED 

$900000 CAL TRANS 
0.0018 COMSIS 
0.0015 COM SIS 

$765 CAL TRANS 
$2000 CAL TRANS 

90% SCAQMD 
10% SCAQMD 

$0.015 RUTHERFORD AND WEUANDER. 1Q86 

$0.11 RUTHERFORD AND WELLANDER. 1Q86 
$2 500000 SANOAG 

$12,000,000 CAL TRANS (MIN) 

(IN METROPOLITIAN AREA) 

$16,000,000 CAL TRANS (MAX) 

(IN METROPOliTIAN AREA) 

$14,000,000 CAL TRANS (AVERAGE) 
(IN METROPOLITIAN AREA) 

$2,500000 MTC 
$10 MTA 

$0.20 MTA 

0.25 CALCULATED 

0.09 CALCULATED 

/ 
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(DPCC+DPOMC) WHERE; 

DPCC= DAILY PUBLIC CAPITAL COST 
DPOMC = DAILY PUBLIC 0 & M COST 

DAILY PUBLIC REVENUES (DPR) = 0 

DAILY PUBLIC COST/REVENUE (DPC/R) = 

(DPCOMC)- (DPR) WHERE; 

DPCOMC = DAILY PUBLIC CAPITAL AND OPERA llON AND MAINTENANCE COST 
DPR =DAILY PUBLIC REVENUE 

DAILY PUBLIC BENEFITS (DPB) BY AVOIDING HIGHWAY BUILDING = 
(DPCB) + (DPOMB) WHERE; 

DPCB = (DPTR) * (LMF/T) * (CCLMF) * (CAF)/260*(POTOF) + 
+ (DPTR) * (LMA/T) * (CCLMA) * (CAF)/260*(POTOA) WHERE; 

DPTR = DAILY TRIPS REDUCED 
LMF{T =LANE MILES OF FREEWAY PER TRIP 
CCLMF = CONSTRUCTlON COST OF FREEWAY LANE MILE 
CAF = CONSTRUCTlON ANNUALIZAllON FACTOR 
POTOF =PERCENT OF TRIPS ON FREEWAYS 
LMA = LANE MILES OF ARTERIAL PER TRIP 
CCLMA = CONSTRUCllON COST OF A TERIAL LANE MILE 
POTOA = PERCENT OF PEAK TRIPS ON ARTERIAL 

DPOMB = (DTR) * (LMFA/T) * (OMCLMF)/260 * (POTOF) + 
+ (DTR) * (LMA/T) * (OMCLMA)/260*(POTOA) WHERE; 

OMCLMF = 0 & M COST PER LANE MILE OF FREEWAY 
OMCLMA = 0 & M COST PER LANE MILE OF ARTERIAL 
POTOF = PERCENT OF TRIPS ON FREEWAY 
POTOA = PERCENT OF TRIPS ON ARTERIAL 

NET PUBLIC DAILY COST/BENEFIT COUNTING THE AVOIDED COSTS (NDPC/BIAC) = 
(NDPC/R) - (DPB) 

/ 
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DAILY INDIVIDUAL CAPITAL COST (DICC) = 0 

DAILY INDIVIDUAL OPERATION AND MAINTENANCE COST (DIOMC) = 
(DVMTR) * (DOMCPM)* .2105 WHERE; 
DVMTR =DAILY VEHICLE MILES TRAVELED REDUCED 
DOMCPM =DAILY OPERATION AND MAINTENANCE COST PER MILE 

DAILY INDIVIDUAL BENEFIT (DIB) = 

(DICB) + (DIOMB) WHERE; 

DICB = DAILY INDIVIDUAL CAPITAL BEN EAT (CAR COSl) 
DIOMB = DAILY INDIVIDUAL 0 & M COST SAVING (CAR 0 & M) 

DIOMB = (DOMCPM) * (DVMTR) * (.21) *(1-1/2.5) + 
+ (.1 0 * DIPC*DVTR/2) WHERE; 

OOMCPM = DAILY 0 & M CAR COST PER MILE TO DRIVE 
DVMTR = DAILYVEHICLE MILES TRAVELED REDUCED 
.21 IS THE PERCENT OF 0 & M COST ATTRIBUTED TO SAVINGS 
DIPC = DAILY INDIVIDUAL PARKING COST 

NET DAILY INDIVIDUAL COST/BENEFIT (NDIC/B) = 

(DIC) - (DIB) WHERE; 
DIC = DAILY INDIVIDUAL COST 
DIB = DAILY INDIVIDUAL BENEATS 

DAILY PRIVATE CAPITAL COST (DPRCC) = 0 

DAILY PRIVATE 0 & M COST (DPROMC) = 
(DVTR)/2/2.5 * (OMCPPPS) *.90 +(DVTR/2/2.5*(MPC)*(.10)WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
OMCPPPS = DAILY OPERA llON AND MAINTENANCE COST PER PREFERENTIAL 
PARKING SPACE 
MPC = MONTHLY PARKING COST 

DALY PRIVATE CAPITAL BENEFIT (DPRCB) = 0 

DAILY PRIVATE 0 & M BENEFIT (DPROMB) = 
(DVTR)/2 * (MPC)*12/260 * .90 WHERE; 
DVTR = DAILY VEHICLE TRIPS REDUCED 
MPC = MONTHLY PARKING COST 
.90 =PERCENT OF PARKING PROVIDED BY PRIVATE SECTOR 

NET DAILY PRIVATE COST/BENEFIT (NDPC/B) = 
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(DPRC) - (DPRB) 

DAPC =DAILY AIR POLLUTION COST/BENEFIT 
DAPC = DVMTR * (APC/M) WHERE; 

DVMTR = DAILY VMT REDUCED 
APC/M = AIR POLLUTlON COST PER MILE 

DVMDCB = DAILY VEHICLE MILES OF DELAY COST/BENEFIT 
DVMDC = (DVMDS) * (C/VMD) WHERE; 
DVMDS = (VMT/NEW SPEED)- (VMT/EXISTING SPEED)* (AVERAGE SPEED) 
DVMDS = DAILY VEHICLE MILES OF DAILY SAVED 
CNMD = DAILY COST PER VEHICLE MILES OF DAILY SAVED 

DSCB =DAILY SOCIETAL COST/BENEFIT 
DSCB = (DAPC) + (DVMDCB) 

TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 1 THE BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 

(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 

(DPB) + (DIB) + (DPRB) + DSB WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIS = DAlLY INDIVIDUAL BENERTS 
DPRB =DAILY PRIVATE BENEFITS 
DSB = DAILY SOCIETALBENERT 

TOTAL DIAL Y COS/BENEFIT (TDC/B) = 

[(DPC) + (DIG) + (DPRC) + (DSC)] - [(DPB) + (018) + (DPRB) + (DSB)] 
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TOTAL COST (PUBLIC, PRIVATE, INDIVIDUAL, AND SOCIETAL) 

SCENARIO # 2 THE NO BUILD SCENARIO 

TOTAL DAILY COST (TDC) = 
(DPC) + (DIC) + (DPRC) + (DSC) WHERE; 
DPC = DAILY PUBLIC COST 
DIC = DAILY INDIVIDUAL COST 
DPRC =DAILY PRIVATE COST 
DSC = DAILY SOCIETAL COST 

TOTAL DAILY BENEFITS (TDB) = 

(DPB) + (DIB) + (DPRB) + (DSB) WHERE; 
DPB = DAILY PUBLIC BENEFITS 
DIB = DAILY INDIVIDUAL BENERTS 
DPAB = DAILY PAIVA TE BENEFITS 
DSB = DAILY SOCIETAL BENERT 

TOTAL DIALY COS/BENEFIT (TDC/B) = 

[(DPC) + (DIC) + (DPRC) + (DSC)] - [(DPB) + (DIB) + (DPRB) + (DSB)] 

17-Dec-93 

LACMTA 

225 



COST -EFFECTIVENESS MODEL L.ACMTA 

LIKELY OUTCOMES 

:i!W~:e~l·:l!! :$~~]tl:mr:~SI/~:~~:·(:FIT 
STANDARD HIGH 

1 DAILY PUBLIC CAPITAL COST $0 $0 
2 DAILY PUBLIC 0 & M COST $1,177 $1,569 
3 DAILY PUBLIC COST $1 177 $1 569 
4 DAILY PUBLIC REVENUES $0 $0 
5 DAILY PUBLIC COST/REVENUE $1,177 $1,569 
6 DAILY PUBLIC AVOIDED CAPITAL COST (SCENARIO~ $26962 $38,617 
7 DAILY PUBLIC AVOIDED 0 & M COST (SCENARIO 2) $55 $73 
8 TOTAL DAILY PUBLIC AVOIDED {_SCENARIO 2) $29 017 $36 691 
9 NET DAILY PUBLIC BEN EAT (SCENARIO 2) $29,017 $36,691 

10 DAILY PUBLIC CAPITAL COST (SCENARIO 1J $26,962 $36,617 
11 DAILY PUBLIC 0 & M COST (SCENARIO 1) $55 $73 
12 TOTAL DAILY PUBLIC COST (SCENARIO 1) $29,017 $36,691 
13 NET DAILY PUBLIC COST/BENEFIT(SCENARIO 2) ($27 640) ($37 121) 
14 NET DAILY PUBLIC COST/BENEFIT (SCENARIO 1) $29,017 $36,691 

15 COST 
16 DAILY PUBLIC COST PER TRIP REDUCED $0.20 $0.20 
17 DAILY PUBLIC COST PEA VMT REDUCED $0.02 $0.02 
18 DAILY PUBLIC COST PER TON OF CO REDUCED $686 $686 
19 DAILY PUBLIC COST PER TON OF ROG REDUCED $6,924 $6,914 
20 DAILY PUBLIC COST PER TON OF NOx REDUCED $12,521 $12.456 
21 DAILY PUBLIC COST PER TON OF PM REDUCED $568,500 $764,700 

22 BENEFIT 
23 DAILY PUBLIC BENEFIT PER TRIP REDUCED $4.93 $4.93 
24 DAILY PUBLIC BENERT PER VMT REDUCED $0.36 $0.38 
25 DAILY PUBLIC BENERT PER TON OF CO REDUCED $16,910 $16,903 
26 DAILY PUBLIC BENERT PER TON OF AOG REDUCED $170,667 $170,443 
27 DAILY PUBLIC BEN EAT PER TON OF NOx REDUCED $308 668 $307 066 
26 DAILY PUBLIC BENERT PER TON OF PM REDUCED $14,508 358 $19,345,299 

29 COST/BENEFIT 
30 NET DAILY PUBLIC COST/BENEFIT PER TRIP REDUCED ($4.73) ($4.73) 
31 NET DAILY PUBLIC COST/BENEFIT PER VMT REDUCED ($0.36) ($0.36) 
32 NET DAILY PUBLIC COST/BENEFIT PER TON OF CO REDUCED ($16 224) ($16 217) 
33 NET DAILY PUBLIC COST/BENEFIT PER TON OF ROG REDUCED ($163,763) ($163,530) 
34 NET DAILY PUBLIC COST/BENEFIT PER TON OF NOx REDUCED ($296,167) ($294,613) 
35 NET DAILY PUBLIC COST/BENEFIT PER TON OF PM REDUCED ($13,919 658\ ($16,560,599) 

36 !iiJ~t~:l~t::~~~JJ¥!!i:II~IE~·rN:I;:IiJ:]·l·it.i: /' 

37 DAILY INDIVIDUAL CAPITAL COST $0 $0 
36 DAILY INDIVIDUAL 0 & M COST $7 731 $10 307 
39 DAILY INDIVIDUAL COST $7 731 $10 307 
40 DAILY INDIVIDUAL CAPITAL BENEFIT $0 $0 
41 DAILY INDIVIDUAL 0 & M BENEFIT $5,996 $7,995 
42 DAILY INDIVIDUAL BENERT $5,996 $7,995 
43 NET DAILY INDIVIDUAL COST/BENEFIT $1 734 $2 312 
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44 COST 
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95 SCENARIO #1 THE BUILD SCENARIO 
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96 DAILY SOCIETAL AIR POLLUTION COST $1,148 $1,530 
97 DAILY SOCIETAL CONGESTION COST $0 $0 
96 DAILY SOCIETAL COST $1,146 $1,530 
99 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 

100 DAILY SOCIETAL CONGESTION BENEFIT $2,299 $3,065 
101 DAILY SOCIETAL BEN EAT $2,299 $3,065 
102 NET DAILY SOCIETAL COST/BENEFIT ($1,151) ($1,535) 

103 SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
104 DAILY SOCIETAL AIR POLLUTION COST $1 146 $1 530 
105 DAILY SOCIETAL CONGESTION COST $2,299 $3,065 
106 DAILY SOCIETAL COST $3,447 $4,596 
107 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $0 $0 
106 DAILY SOCIETAL CONGESTION BENEFIT $0 $0 
109 DAILY SOCIETAL BENERT $0 $0 
110 NET DAILY SOCIETAL COST/BENEFIT $3,447 $4,596 

111 SCENARIO #2THE NO BUILD SCENARIO 
112 DAILY SOCIETAL AIR POLLUTION COST $0 $0 
113 DAILY SOCIETAL CONGESTION COST $0 $0 
114 DAILY SOCIETAL COST $0 $0 
115 DAIL YT SOCIETAL AIR POLLUTION BENEFIT $1,146 $1,530 
116 DAILY SOCIETAL CONGESTION BENEFIT $2,299 $3,065 
117 DAILY SOCIETAL BENE AT $3,447 $4596 
116 NET DAILY SOCIETAL COST/BENEFIT C$3 44n ($4 596) 

119 •m•m~~~~:::~~~mxa.r;•~•:~:f:,tmi::·::•:·•·•·:·•:·;,:j::\·::·:•·:•::•:::;.:::1:1••• 
120 SCENARIO #1 THE BUILD SCENARIO (SHORT TERM ) 
121 TOTAL DAILY COST $46 363 $64,514 
122 TOTAL DAILY BENEFIT $2,299 $3,065 
123 TOTAL DAILY COST/BENEFIT $46,064 $61,446 

124 COST 
125 NET DAILY COST PER TRIP REDUCED $8.22 $8.22 
126 NET DAILY COST PER VMT REDUCED $0.63 $0.63 
127 NET DAILY COST PER TON OF CO REDUCED $26,195 $26,164 
126 NET DAILY COST PER TON OF ROG REDUCED $264,609 $264,201 
129 NET DAILY COST PER TON OF NOx REDUCED $514716 $512 013 
130 NET DAILY COST PER TON OF PM REDUCED $24.19h739 $32 256 645 

131 BENEFIT 
132 NET DAILY BENEFIT PER TRIP REDUCED $0.39 $0.39 
133 NET DAILY BENEFIT PER VMT REDUCED $0.03 $0.03 
134 NET DAILY BENEFIT PER TON OF CO REDUCED $1,340 $1 339 
135 NET DAILY BENEFIT PER TON OF ROG REDUCED $13,523 $13,504 
136 NET DAILY BENEFIT PER TON OF NOx REDUCED $24,457 $24,326 
137 NET DAILY BENEFIT PEA TON OF PM REDUCED $1,149,496 $1,532,6n 
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138 COST/BENEFIT 
139 NET DAILY COST/BENEFIT PER TRIP REDUCED $7.83 $7.83 
140 NET DAILY COST/BENEFIT PER VMT REDUCED $0.60 $0.60 
141 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $26856 $26845 
142 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $271 085 $270,696 
143 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $490260 $487,685 
144 NET DAILY COST/BENEAT PER TON OF PM REDUCED $23,042 243 $30724,168 

145 SCENARIO #1 THE BUILD SCENARIO (LONG TERM) 
146 TOTAL DAILY COST $50682 $67 579 
147 TOTAL DAILY BENEFIT $0 $0 
148 TOTAL DAILY COST/BENEFIT $50,682 $67,579 

149 COST 
150 NET DAILY COST PER TRIP REDUCED $8.61 $8.61 
151 NET DAILY COST PER VMT REDUCED $0.66 $0.66 
152 NET DAILY COST PER TON OF CO REDUCED $29 535 $29,523 
153 NET DAILY COST PER TON OF ROG REDUCED $296,1 32 $297,705 
154 NET DAILY COST PER TON OF NOx REDUCED $539175 $536 342 
155 ~ET DAILY COST PER TON OF PM REDUCED . $25 341 234 $33 769 522 

156 BENEFIT 
157 NET DAILY BENEFIT PER TRIP REDUCED $0.00 $0.00 
156 NET DAILY BENEFIT PER VMT REDUCED $0.00 $0.00 
159 NET DAILY BENEFIT PER TON OF CO REDUCED $0 $0 
160 NET DAILY BENEFIT PER TON OF ROO REDUCED $0 $0 
161 NET DAILY BENEFIT PER TON OF NOx REDUCED $0 $0 
162 NET DAILY BENEFIT PER TON OF PM REDUCED $0 $0 

163 COST/BENEFIT 
164 NET DAILY COST/BENEFIT PER TRIP REDUCED $8.61 $8.61 
165 NET DAILY COST/BENEFIT PER VMT REDUCED $0.66 $0.66 
166 NET DAILY COST/BENEFIT PER TON OF CO REDUCED $29 535 $29,523 
167 NET DAILY COST/BENEFIT PER TON OF ROO REDUCED $298,132 $297,705 
168 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED $539,175 $536,342 
169 NET DAILY COST/BENEFIT PER TON OF PM REDUCED $25 341 234 $33 769 522 

170 SCENARIO #2 THE NO BUILD SCENARIO 
171 TOTAL DAILY COST $10 31 1 $13,748 
172 TOTAL DAILY BEN EAT $50,662 $67,579 
173 TOTAL DAILY COST/BENEFIT ($40,372 ($53,831 

174 COST 
175 NET DAILY COST PER TRIP REDUCED $1.75 $1.75 
176 NET DAILY COST PER VMT REDUCED $0.13 $0.13 
177 NET DAILY COST PER TON OF CO REDUCED $6,009 $6,006 
176 NET DAILY COST PER TON OF ROO REDUCED $60652 $60,564 
179 NET DAILY COST PER TON OF NOx REDUCED $109 691 $109 1:11 
160 NET DAILY COST PER TON OF PM REDUCED $5,155,456 $6 674.001 

161 BENEFIT 
162 NET DAILY BENEFIT PER TRIP REDUCED $8.61 $8.61 
163 NET DAILY BENEFIT PER VMT REDUCED $0.66 $0.66 
164 NET DAILY BENEFIT PER TON OF CO REDUCED $29 535 $29 523 
185 NET DAILY BENEFIT PER TON OF ROG REDUCED $298,132 $297,705 
166 NET DAILY BENEFIT PER TON OF NOx REDUCED $539,175 $536,342 
187 NET DAILY BENEFIT PER TON OF PM REDUCED $25,341 ,234 $33,789,522 
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188 COST/BENEFIT 
189 NET DAILY COST/BENEFIT PEA TRIP REDUCED {$6.86' ($6.86\ 
190 NET DAILY COST/BENEFIT PEA VMT REDUCED ($0.53 ($0.53' 
191 NET DAILY COST/BENEFIT PER TON OF CO REDUCED ($23 527) ($23 517) 
192 NET DAILY COST/BENEFIT PEA TON OF ROG REDUCED ($237,480 L$237,141' 
193 NET DAILY COST/BENEFIT PER TON OF NOx REDUCED ($429,485) ($427 230' 
194 NET DAILY COST/BENEFIT PER TON OF PM REDUCED ($20,185, ns ($26,915,521 
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