
SR 167 HOT Lane Extension 

Appendix C

Cost-Benefit Analysis



Residual 
Project Cost Factor Residual Cost

PRELIMINARY ENGINEERING$11,000,000 1 $11,000,000
RIGHT OF WAY $4,000,000 0.55 $2,200,000

CONSTRUCTION COST
    STRUCTURES $11,800,000 0.57 $6,726,000
    DRAINAGE / GRADING $5,240,000 0.6 $3,144,000
    OTHER $64,960,000 1 $64,960,000

TOTAL PROJECT COST $97,000,000
WSDOT RESIDUAL COST OF PROJECT $88,030,000

TOTAL PRESENT VALUE COST (PVc) $88,030,000
TRAVEL TIME SAVING BENEFITS (PVb) $398,757,828

BENEFIT TO COST RATIO 4.53

Residual WSDOT
Project Cost Factor Residual Cost

PRELIMINARY ENGINEERING$11,000,000 1 $11,000,000
RIGHT OF WAY $4,000,000 0.55 $2,200,000

CONSTRUCTION COST
    STRUCTURES $11,800,000 0.57 $6,726,000
    DRAINAGE / GRADING $5,240,000 0.6 $3,144,000
    OTHER $64,960,000 1 $64,960,000

TOTAL PROJECT COST $97,000,000
WSDOT RESIDUAL COST OF PROJECT $88,030,000

TOTAL PRESENT VALUE COST (PVc) $88,030,000
TRAVEL TIME SAVING BENEFITS (PVb) $251,089,386

BENEFIT TO COST RATIO 2.85

Assumptions
Traffic data and Forecasts
Travel forecasts are based on MPO (PSRC) growth projections for the project area, separated northbound and southbound.

Northbound growth rate 0.8% annually
Southbound growth rate 0.5% annually

Actual hourly volume distributions are based on measured freeway loop data.
Delay and travel time benefit calculations conducted using WSDOT benefit-cost methodologies.

www.wsdot.wa.gov/mapsdata/travel/pdf/Mobility_Users_Guide_2001.PDF 
2,000 VPH GP lane base capacity
1,700 VPH HOT lane base capacity 
Level Terrain
8% Heavy Trucks (based on permanent traffic recorder data)

Value of Travel Time (per person‐hour) from TIGER BCA Resource Guide, USDOT Sept 2011 memo, Table 4)

Hourly Rate
Intercity Travel - Personal $16.70
Intercity Travel - Business $22.90
Intercity Travel - All purposes $18.00
Truck Drivers $23.70

3% Discount Rate

7% Discount Rate



Existing Volumes

NORTHBOUND
 Hourly Volumes  

Yr 2011 Yr 2030
Hour Volume %ADT Hour %ADT Proj. Vol. Redistributed Volume

1 337 0.3342 1 0.3342 438 438 0 438 438 0 438
2 308 0.3054 2 0.3054 401 401 0 401 401 0 401
3 396 0.3928 3 0.3928 515 515 0 515 515 0 515
4 806 0.7992 4 0.7992 1,048 1,048 0 1,048 1,048 0 1,048
5 2,136 2.1166 5 2.1166 2,776 3,694 0 3,694 2,776 0 2,776
6 3,557 3.5255 6 3.5255 4,624 5,362 918 4,444 4,624 0 4,624
7 3,687 3.6545 7 3.6545 4,794 5,182 738 4,444 4,794 0 4,794
8 3,631 3.5987 8 3.5987 4,720 4,833 389 4,444 4,720 0 4,720
9 3,505 3.4742 9 3.4742 4,557 4,557 113 4,444 4,557 0 4,557
10 3,255 3.2262 10 3.2262 4,232 4,232 0 4,232 4,232 0 4,232
11 2,945 2.9189 11 2.9189 3,829 3,829 0 3,829 3,829 0 3,829
12 2,858 2.8322 12 2.8322 3,715 3,715 0 3,715 3,715 0 3,715
13 2,931 2.9053 13 2.9053 3,811 3,811 0 3,811 3,811 0 3,811
14 2,991 2.9646 14 2.9646 3,889 3,889 0 3,889 3,889 0 3,889
15 2,934 2.9078 15 2.9078 3,814 3,814 0 3,814 3,814 0 3,814
16 3,021 2.9943 16 2.9943 3,928 3,928 0 3,928 3,928 0 3,928  
17 2,897 2.8710 17 2.8710 3,766 3,766 0 3,766 3,766 0 3,766
18 2,813 2.7880 18 2.7880 3,657 3,657 0 3,657 3,657 0 3,657
19 2,274 2.2534 19 2.2534 2,956 2,956 0 2,956 2,956 0 2,956
20 1,690 1.6753 20 1.6753 2,197 2,197 0 2,197 2,197 0 2,197  
21 1,425 1.4120 21 1.4120 1,852 1,852 0 1,852 1,852 0 1,852
22 1,383 1.3710 22 1.3710 1,798 1,798 0 1,798 1,798 0 1,798
23 964 0.9555 23 0.9555 1,253 1,253 0 1,253 1,253 0 1,253
24 599 0.5933 24 0.5933 778 778 0 778 778 0 778



V/C Ratio  Operating Speed
Yr 2011  Yr 2030  Yr 2011  Yr 2030

Hour No - Build Build Hour No - Build Build Hour No - Build Build Hour No - Build Build
1 0.09 0.06 1 0.12 0.08 1 58.1 58.8 1 57.5 58.3
2 0.08 0.06 2 0.11 0.07 2 58.1 58.8 2 57.5 58.8
3 0.11 0.07 3 0.14 0.10 3 57.5 58.8 3 56.9 58.3
4 0.22 0.15 4 0.28 0.19 4 55.0 57.1 4 53.1 56.0
5 0.58 0.40 5 1.00 0.51 5 45.6 51.3 5 31.9 48.5
6 0.96 0.66 6 1.20 0.86 6 33.7 44.3 6 15.2 38.8
7 1.00 0.68 7 1.20 0.89 7 31.9 43.6 7 15.2 38.1
8 0.98 0.67 8 1.20 0.87 8 31.9 44.3 8 15.2 38.8
9 0.95 0.65 9 1.20 0.84 9 35.6 45.0 9 15.2 39.5
10 0.88 0.60 10 1.14 0.78 10 38.0 45.7 10 20.8 40.9
11 0.80 0.55 11 1.03 0.71 11 40.5 47.8 11 28.2 42.9
12 0.77 0.53 12 1.00 0.69 12 41.2 47.8 12 30.0 43.6
13 0.79 0.54 13 1.03 0.71 13 40.5 47.8 13 28.2 42.9
14 0.81 0.55 14 1.05 0.72 14 39.9 47.1 14 28.2 42.9
15 0.79 0.54 15 1.03 0.71 15 40.5 47.8 15 28.2 42.9
16 0.82 0.56 16 1.06 0.73 16 39.9 47.1 16 26.3 42.2
17 0.78 0.54 17 1.02 0.70 17 40.5 47.8 17 30.0 43.6
18 0.76 0.52 18 0.99 0.68 18 41.2 48.5 18 31.9 43.6
19 0.61 0.42 19 0.80 0.55 19 44.9 50.8 19 40.5 47.8
20 0.46 0.31 20 0.59 0.41 20 48.7 53.1 20 45.6 50.8
21 0.38 0.26 21 0.50 0.34 21 50.6 54.2 21 47.4 52.5
22 0.37 0.26 22 0.49 0.33 22 51.2 54.2 22 48.1 52.5
23 0.26 0.18 23 0.34 0.23 23 53.7 56.0 23 51.8 54.8
24 0.16 0.11 24 0.21 0.14 24 56.2 57.7 24 55.0 57.1



Travel Time Savings (TTS)
 Travel Time (veh-hrs)  TT(No-Build)-TT(Build)=TTS(Yr 2011 or 20) 
 Yr 2011  Yr 2030  Yr 2011  Yr 2030

Hour No - Build Build Hour No - Build Build Hour TTS Hour TTS
1 18 18 1 24 24 1 0.23 Hrs 1 0.32 Hrs
2 17 17 2 22 22 2 0.21 Hrs 2 0.51 Hrs
3 22 21 3 29 28 3 0.50 Hrs 3 0.69 Hrs
4 46 45 4 63 59 4 1.74 Hrs 4 3.20 Hrs
5 149 132 5 368 182 5 16.72 Hrs 5 186.01 Hrs
6 335 255 6 927 378 6 80.10 Hrs 6 548.90 Hrs
7 367 268 7 927 399 7 99.00 Hrs 7 527.96 Hrs
8 361 260 8 927 386 8 101.60 Hrs 8 541.06 Hrs
9 313 247 9 927 366 9 65.62 Hrs 9 560.92 Hrs
10 271 226 10 646 328 10 45.49 Hrs 10 318.13 Hrs
11 230 195 11 431 283 11 34.82 Hrs 11 148.41 Hrs
12 220 190 12 393 270 12 30.38 Hrs 12 122.54 Hrs
13 229 195 13 429 281 13 34.66 Hrs 13 147.72 Hrs
14 238 201 14 438 287 14 36.13 Hrs 14 150.73 Hrs
15 229 195 15 430 282 15 34.69 Hrs 15 147.84 Hrs
16 240 203 16 473 295 16 36.49 Hrs 16 178.61 Hrs
17 227 192 17 398 274 17 34.25 Hrs 17 124.22 Hrs
18 217 184 18 364 266 18 32.56 Hrs 18 98.19 Hrs
19 160 142 19 231 196 19 18.41 Hrs 19 34.94 Hrs
20 110 101 20 153 137 20 9.06 Hrs 20 15.66 Hrs
21 89 83 21 124 112 21 6.00 Hrs 21 11.90 Hrs
22 86 81 22 119 109 22 4.76 Hrs 22 9.99 Hrs
23 57 55 23 77 73 23 2.27 Hrs 23 4.14 Hrs
24 34 33 24 45 43 24 0.85 Hrs 24 1.68 Hrs



 Travel Time Savings Distribution Present Value of User Benefits Present Value of User Benefits
  7% Discount Rate 3% Discount Rate
 Yr 2011 Yr 2030

Hour GP Truck Hour GP Truck
1 0.21 0.02 1 0.30 0.03 $30,094 $46,981
2 0.19 0.02 2 0.47 0.04 $27,504 $42,937
3 0.46 0.04 3 0.64 0.06 $66,576 $103,933
4 1.60 0.14 4 2.95 0.26 $229,734 $358,645
5 15.38 1.34 5 171.13 14.88 $2,360,416 $3,684,917
6 73.69 6.41 6 504.99 43.91 $11,308,512 $17,654,061
7 91.08 7.92 7 485.73 42.24 $13,976,898 $21,819,759
8 93.47 8.13 8 497.77 43.28 $13,431,360 $20,968,104
9 60.37 5.25 9 516.05 44.87 $8,675,314 $13,543,296
10 41.85 3.64 10 292.68 25.45 $6,014,125 $9,388,832
11 32.03 2.79 11 136.54 11.87 $4,602,875 $7,185,687
12 27.95 2.43 12 112.74 9.80 $4,015,539 $6,268,779
13 31.88 2.77 13 135.90 11.82 $4,581,371 $7,152,117
14 33.24 2.89 14 138.67 12.06 $4,776,058 $7,456,050
15 31.91 2.77 15 136.02 11.83 $4,585,360 $7,158,345
16 33.57 2.92 16 164.32 14.29 $4,823,987 $7,530,873
17 31.51 2.74 17 114.29 9.94 $4,834,941 $7,547,973
18 29.96 2.61 18 90.33 7.85 $4,597,240 $7,176,891
19 16.94 1.47 19 32.15 2.80 $2,434,044 $3,799,860
20 8.34 0.72 20 14.41 1.25 $1,197,719 $1,869,796
21 5.52 0.48 21 10.95 0.95 $792,662 $1,237,449
22 4.38 0.38 22 9.19 0.80 $629,188 $982,245
23 2.09 0.18 23 3.81 0.33 $300,427 $469,006
24 0.78 0.07 24 1.54 0.13 $112,635 $175,837

$98,404,579 $153,622,373



SOUTHBOUND
 Hourly Volumes

Yr 2011 Yr 2030
Hour Volume %ADT Hour %ADT Proj. Vol Redistributed Volume

1 691 0.6844 1 0.6844 981 981 0 981 981 0 981
2 425 0.4209 2 0.4209 603 603 0 603 603 0 603
3 375 0.3719 3 0.3719 533 533 0 533 533 0 533
4 342 0.3393 4 0.3393 486 486 0 486 486 0 486
5 565 0.5605 5 0.5605 803 803 0 803 803 0 803
6 1,094 1.0845 6 1.0845 1,554 1,554 0 1,554 1,554 0 1,554
7 1,960 1.9421 7 1.9421 2,783 2,783 0 2,783 2,783 0 2,783
8 2,187 2.1675 8 2.1675 3,106 3,106 0 3,106 3,106 0 3,106
9 2,044 2.0254 9 2.0254 2,902 2,902 0 2,902 2,902 0 2,902
10 2,080 2.0610 10 2.0610 2,953 2,953 0 2,953 2,953 0 2,953
11 2,253 2.2331 11 2.2331 3,200 3,200 0 3,200 3,200 0 3,200
12 2,525 2.5026 12 2.5026 3,586 3,586 0 3,586 3,586 0 3,586
13 2,797 2.7723 13 2.7723 3,972 4,384 0 4,384 3,972 0 3,972
14 3,170 3.1417 14 3.1417 4,501 4,857 412 4,444 4,501 0 4,501
15 3,380 3.3499 15 3.3499 4,800 4,800 355 4,444 4,800 0 4,800
16 3,074 3.0465 16 3.0465 4,365 4,365 0 4,365 4,365 0 4,365
17 2,932 2.9060 17 2.9060 4,164 4,164 0 4,164 4,164 0 4,164
18 3,007 2.9802 18 2.9802 4,270 4,270 0 4,270 4,270 0 4,270
19 3,120 3.0921 19 3.0921 4,430 4,430 0 4,430 4,430 0 4,430
20 2,635 2.6110 20 2.6110 3,741 3,741 0 3,741 3,741 0 3,741
21 2,135 2.1159 21 2.1159 3,032 3,032 0 3,032 3,032 0 3,032
22 1,920 1.9032 22 1.9032 2,727 2,727 0 2,727 2,727 0 2,727
23 1,637 1.6226 23 1.6226 2,325 2,325 0 2,325 2,325 0 2,325
24 1,207 1.1959 24 1.1959 1,713 1,713 0 1,713 1,713 0 1,713



 V/C Ratio  Operating Speed
Yr 2011  Yr 2030  Yr 2011  Yr 2030

Hour No - Build Build Hour No - Build Build Hour No - Build Build Hour No - Build Build
1 0.19 0.13 1 0.26 0.18 1 55.6 57.1 1 53.7 56.0
2 0.11 0.08 2 0.16 0.11 2 57.5 58.3 2 56.2 57.7
3 0.10 0.07 3 0.14 0.10 3 57.5 58.8 3 56.9 58.3
4 0.09 0.06 4 0.13 0.09 4 58.1 58.8 4 56.9 58.3
5 0.15 0.10 5 0.22 0.15 5 56.2 57.7 5 55.0 57.1
6 0.30 0.20 6 0.42 0.29 6 53.1 55.4 6 50.0 53.6
7 0.53 0.36 7 0.75 0.51 7 46.8 51.9 7 41.2 48.5
8 0.59 0.40 8 0.84 0.57 8 45.6 50.8 8 39.3 47.1
9 0.55 0.38 9 0.78 0.54 9 46.2 51.3 9 40.5 47.8
10 0.56 0.38 10 0.80 0.55 10 46.2 51.3 10 40.5 47.8
11 0.61 0.42 11 0.86 0.59 11 44.9 50.8 11 38.7 46.4
12 0.68 0.47 12 0.97 0.66 12 43.1 49.6 12 33.7 44.3
13 0.76 0.52 13 1.18 0.74 13 41.2 48.5 13 17.1 42.2
14 0.86 0.59 14 1.20 0.83 14 38.7 46.4 14 15.2 39.5
15 0.91 0.63 15 1.20 0.89 15 37.4 45.0 15 15.2 38.1

 16 0.83 0.57 16 1.18 0.81 16 39.3 47.1 16 17.1 40.2
17 0.79 0.54 17 1.12 0.77 17 40.5 47.8 17 22.6 41.5
18 0.81 0.56 18 1.15 0.79 18 39.9 47.1 18 18.9 40.9
19 0.84 0.58 19 1.20 0.82 19 39.3 46.4 19 17.1 40.2

 20 0.71 0.49 20 1.01 0.69 20 42.4 49.0 20 30.0 43.6
21 0.58 0.40 21 0.82 0.56 21 45.6 51.3 21 39.9 47.1
22 0.52 0.36 22 0.74 0.50 22 47.4 51.9 22 41.8 48.5
23 0.44 0.30 23 0.63 0.43 23 49.3 53.1 23 44.3 50.2
24 0.33 0.22 24 0.46 0.32 24 51.8 55.4 24 48.7 53.1



Travel Time Savings (TTS)
 Travel Time (veh-hrs)  TT(No-Build)-TT(Build)=TTS(Yr 2011 or 20) 
 Yr 2011  Yr 2030  Yr 2011  Yr 2030

Hour No - Build Build Hour No - Build Build Hour TTS Hour TTS
 1 79 77 1 116 112 1 2.09 Hrs 1 4.65 Hrs

2 47 47 2 68 67 2 0.63 Hrs 2 1.73 Hrs
3 42 41 3 60 58 3 0.96 Hrs 3 1.44 Hrs
4 38 37 4 55 53 4 0.47 Hrs 4 1.32 Hrs
5 64 63 5 93 90 5 1.62 Hrs 5 3.48 Hrs
6 131 126 6 198 185 6 5.43 Hrs 6 13.66 Hrs
7 267 241 7 431 366 7 26.23 Hrs 7 64.83 Hrs
8 306 275 8 504 421 8 31.37 Hrs 8 83.43 Hrs
9 282 254 9 457 388 9 28.31 Hrs 9 69.05 Hrs
10 287 258 10 465 394 10 28.81 Hrs 10 70.26 Hrs
11 320 283 11 528 440 11 36.72 Hrs 11 87.93 Hrs
12 374 325 12 679 516 12 49.45 Hrs 12 162.50 Hrs
13 434 368 13 1641 600 13 65.17 Hrs 13 1040.50 Hrs
14 523 436 14 1865 728 14 87.12 Hrs 14 1137.92 Hrs
15 577 479 15 1865 804 15 97.35 Hrs 15 1061.58 Hrs
16 499 417 16 1633 693 16 82.57 Hrs 16 939.93 Hrs
17 461 392 17 1175 639 17 69.76 Hrs 17 535.97 Hrs
18 481 408 18 1441 667 18 73.10 Hrs 18 774.55 Hrs
19 507 429 19 1658 704 19 77.51 Hrs 19 954.00 Hrs
20 396 343 20 796 547 20 53.38 Hrs 20 248.36 Hrs
21 299 265 21 485 411 21 33.64 Hrs 21 73.70 Hrs
22 258 236 22 416 359 22 22.24 Hrs 22 57.18 Hrs
23 212 197 23 335 296 23 14.93 Hrs 23 39.21 Hrs
24 149 139 24 224 206 24 9.50 Hrs 24 18.48 Hrs



 Travel Time Savings Distribution Present Value of User Benefits Present Value of User Benefits
  7% Discount Rate 3% Discount Rate
 Yr 2011 Yr 2030

Hour GP Truck Hour GP Truck
1 1.92 0.17 1 4.28 0.37 $350,647 $562,963
2 0.58 0.05 2 1.59 0.14 $105,640 $169,605
3 0.88 0.08 3 1.33 0.12 $160,964 $258,428
4 0.43 0.04 4 1.21 0.11 $78,019 $125,259
5 1.49 0.13 5 3.20 0.28 $290,183 $465,889
6 4.99 0.43 6 12.56 1.09 $972,031 $1,560,597
7 24.13 2.10 7 59.64 5.19 $4,697,650 $7,542,077
8 28.86 2.51 8 76.75 6.67 $5,261,011 $8,446,552
9 26.05 2.26 9 63.52 5.52 $4,748,421 $7,623,590
10 26.50 2.30 10 64.64 5.62 $4,831,879 $7,757,582
11 33.79 2.94 11 80.90 7.03 $6,159,626 $9,889,279
12 45.50 3.96 12 149.50 13.00 $8,294,487 $13,316,799
13 59.96 5.21 13 957.26 83.24 $10,930,574 $17,549,036
14 80.15 6.97 14 1046.89 91.03 $14,612,338 $23,460,108
15 89.56 7.79 15 976.66 84.93 $16,327,681 $26,214,091
16 75.97 6.61 16 864.74 75.19 $13,850,095 $22,236,327
17 64.18 5.58 17 493.09 42.88 $12,496,611 $20,063,309
18 67.25 5.85 18 712.58 61.96 $13,093,312 $21,021,312
19 71.31 6.20 19 877.68 76.32 $13,001,157 $20,873,358
20 49.11 4.27 20 228.49 19.87 $8,953,390 $14,374,667
21 30.95 2.69 21 67.80 5.90 $5,642,187 $9,058,531
22 20.46 1.78 22 52.61 4.57 $3,729,777 $5,988,156
23 13.74 1.19 23 36.07 3.14 $2,504,438 $4,020,875
24 8.74 0.76 24 17.00 1.48 $1,592,689 $2,557,062

$152,684,807 $245,135,454


