
U.S. 1A Frankfort
Benefit 4:  Avoided Emergency Vehicle Delay resulting from Avoided Detour

1 Include? (1/0)

Service Area

Impacted Population 6,111
Detour Probability
Average Delay Time 18.00

Fire Response

Fire Response Time
No Build
Build 11.00

Potential Fire Incidents 33.61

Probability of no-loss incident 
No Build
Build

Average property dollar loss
No Build
Build

Average property dollar loss in base year dollars
No Build
Build

Reduction in property dollar loss
Reduction in indirect loss 
Reduction in mortality and injury loss

Total Fire Benefit $4,402,461

EMS

EMS Response Time
No Build



Build 11.00

Potential Cardiac Arrests 3.57

Survival Probability
No Build
Build

Potential Deaths
No Build
Build
Avoided Deaths

Fatality $11,800,000

Avoided Fatalities
Total EMS Benefit $29,133,931

Hospital Access

Potential AMI Deaths 3.11
Potential Unintentional Injury Deaths 2.43

Additional Travel Distance 15.7

Increase in Deaths
AMI
Unintentional Injury

Fatality $11,800,000

Avoided Fatalities
Total Hospital Access Benefit $222,595,584

Value Used in Analysis applies benefits only after opening of project

7% Discounted Benefits
Discount Factor

Total Benefits $39,206,192



0 1 2
2023 2024 2025

units 2023$ 2023$ 2023$

persons
% 3.29% 3.29% 3.29%
minutes

minutes 11.59 11.59 11.59
minutes

incidents/year

percent 0.4254 0.4254 0.4254
percent 0.4270 0.4270 0.4270

1993$/incident $8,841 $8,841 $8,841
1993$/incident $8,586 $8,586 $8,586

2021$/incident $14,033 $14,033 $14,033
2021$/incident $13,629 $13,629 $13,629

2021$/year $8,534 $8,534 $8,534
2021$/year $853 $853 $853
2021$/year $30,980 $30,980 $30,980
2021$/year $40,368 $40,368 $40,368

minutes 11.59 11.59 11.59



minutes

persons/year

percent 0.0491 0.0491 0.0491
percent 0.0563 0.0563 0.0563

persons/year 3.40 3.40 3.40
persons/year 3.37 3.37 3.37
persons/year 0.03 0.03 0.03

2021$/fatality

2021$/year $304,841 $304,841 $304,841
2021$/year $304,841 $304,841 $304,841

persons/year
persons/year

miles

persons/year 0.097 0.097 0.097
persons/year 0.077 0.077 0.077

2021$/fatality

2021$/year $2,051,572 $2,051,572 $2,051,572
2021$/year $2,051,572 $2,051,572 $2,051,572

2021$/year $0 $0 $0

1.000 0.935 0.873
$0 $0 $0



3 4 5 6 7
2026 2027 2028 2029 2030

2023$ 2023$ 2023$ 2023$ 2023$

3.29% 3.29% 3.29% 3.29% 3.29%

11.59 11.59 11.59 11.59 11.59

0.4254 0.4254 0.4254 0.4254 0.4254
0.4270 0.4270 0.4270 0.4270 0.4270

$8,841 $8,841 $8,841 $8,841 $8,841
$8,586 $8,586 $8,586 $8,586 $8,586

$14,033 $14,033 $14,033 $14,033 $14,033
$13,629 $13,629 $13,629 $13,629 $13,629

$8,534 $8,534 $8,534 $8,534 $8,534
$853 $853 $853 $853 $853

$30,980 $30,980 $30,980 $30,980 $30,980
$40,368 $40,368 $40,368 $40,368 $40,368

11.59 11.59 11.59 11.59 11.59



0.0491 0.0491 0.0491 0.0491 0.0491
0.0563 0.0563 0.0563 0.0563 0.0563

3.40 3.40 3.40 3.40 3.40
3.37 3.37 3.37 3.37 3.37
0.03 0.03 0.03 0.03 0.03

$304,841 $304,841 $304,841 $304,841 $304,841
$304,841 $304,841 $304,841 $304,841 $304,841

0.097 0.097 0.097 0.097 0.097
0.077 0.077 0.077 0.077 0.077

$2,051,572 $2,051,572 $2,051,572 $2,051,572 $2,051,572
$2,051,572 $2,051,572 $2,051,572 $2,051,572 $2,051,572

$0 $2,396,781 $1,198,390 $2,396,781 $2,396,781

0.816 0.763 0.713 0.666 0.623
$0 $1,828,493 $854,436 $1,597,076 $1,492,595



8 9 10 11 12
2031 2032 2033 2034 2035

2023$ 2023$ 2023$ 2023$ 2023$

3.29% 3.29% 3.29% 3.29% 3.29%

11.59 11.59 11.59 11.59 11.59

0.4254 0.4254 0.4254 0.4254 0.4254
0.4270 0.4270 0.4270 0.4270 0.4270

$8,841 $8,841 $8,841 $8,841 $8,841
$8,586 $8,586 $8,586 $8,586 $8,586

$14,033 $14,033 $14,033 $14,033 $14,033
$13,629 $13,629 $13,629 $13,629 $13,629

$8,534 $8,534 $8,534 $8,534 $8,534
$853 $853 $853 $853 $853

$30,980 $30,980 $30,980 $30,980 $30,980
$40,368 $40,368 $40,368 $40,368 $40,368

11.59 11.59 11.59 11.59 11.59



0.0491 0.0491 0.0491 0.0491 0.0491
0.0563 0.0563 0.0563 0.0563 0.0563

3.40 3.40 3.40 3.40 3.40
3.37 3.37 3.37 3.37 3.37
0.03 0.03 0.03 0.03 0.03

$304,841 $304,841 $304,841 $304,841 $304,841
$304,841 $304,841 $304,841 $304,841 $304,841

0.097 0.097 0.097 0.097 0.097
0.077 0.077 0.077 0.077 0.077

$2,051,572 $2,051,572 $2,051,572 $2,051,572 $2,051,572
$2,051,572 $2,051,572 $2,051,572 $2,051,572 $2,051,572

$2,396,781 $2,396,781 $2,396,781 $2,396,781 $2,396,781

0.582 0.544 0.508 0.475 0.444
$1,394,948 $1,303,690 $1,218,402 $1,138,693 $1,064,199



13 14 15 16 17
2036 2037 2038 2039 2040

2023$ 2023$ 2023$ 2023$ 2023$

3.29% 3.29% 8.22% 8.22% 8.22%

11.59 11.59 12.48 12.48 12.48

0.4254 0.4254 0.4231 0.4231 0.4231
0.4270 0.4270 0.4270 0.4270 0.4270

$8,841 $8,841 $9,224 $9,224 $9,224
$8,586 $8,586 $8,586 $8,586 $8,586

$14,033 $14,033 $14,641 $14,641 $14,641
$13,629 $13,629 $13,629 $13,629 $13,629

$8,534 $8,534 $21,416 $21,416 $21,416
$853 $853 $2,142 $2,142 $2,142

$30,980 $30,980 $77,739 $77,739 $77,739
$40,368 $40,368 $101,297 $101,297 $101,297

11.59 11.59 12.48 12.48 12.48



0.0491 0.0491 0.0399 0.0399 0.0399
0.0563 0.0563 0.0563 0.0563 0.0563

3.40 3.40 3.43 3.43 3.43
3.37 3.37 3.37 3.37 3.37
0.03 0.03 0.06 0.06 0.06

$304,841 $304,841 $693,376 $693,376 $693,376
$304,841 $304,841 $693,376 $693,376 $693,376

0.097 0.097 0.242 0.242 0.242
0.077 0.077 0.192 0.192 0.192

$2,051,572 $2,051,572 $5,128,931 $5,128,931 $5,128,931
$2,051,572 $2,051,572 $5,128,931 $5,128,931 $5,128,931

$2,396,781 $2,396,781 $5,923,603 $5,923,603 $5,923,603

0.415 0.388 0.362 0.339 0.317
$994,579 $929,513 $2,146,986 $2,006,529 $1,875,261



18 19 20 21 22
2041 2042 2043 2044 2045

2023$ 2023$ 2023$ 2023$ 2023$

8.22% 8.22% 8.22% 8.22% 8.22%

12.48 12.48 12.48 12.48 12.48

0.4231 0.4231 0.4231 0.4231 0.4231
0.4270 0.4270 0.4270 0.4270 0.4270

$9,224 $9,224 $9,224 $9,224 $9,224
$8,586 $8,586 $8,586 $8,586 $8,586

$14,641 $14,641 $14,641 $14,641 $14,641
$13,629 $13,629 $13,629 $13,629 $13,629

$21,416 $21,416 $21,416 $21,416 $21,416
$2,142 $2,142 $2,142 $2,142 $2,142

$77,739 $77,739 $77,739 $77,739 $77,739
$101,297 $101,297 $101,297 $101,297 $101,297

12.48 12.48 12.48 12.48 12.48



0.0399 0.0399 0.0399 0.0399 0.0399
0.0563 0.0563 0.0563 0.0563 0.0563

3.43 3.43 3.43 3.43 3.43
3.37 3.37 3.37 3.37 3.37
0.06 0.06 0.06 0.06 0.06

$693,376 $693,376 $693,376 $693,376 $693,376
$693,376 $693,376 $693,376 $693,376 $693,376

0.242 0.242 0.242 0.242 0.242
0.192 0.192 0.192 0.192 0.192

$5,128,931 $5,128,931 $5,128,931 $5,128,931 $5,128,931
$5,128,931 $5,128,931 $5,128,931 $5,128,931 $5,128,931

$5,923,603 $5,923,603 $5,923,603 $5,923,603 $5,923,603

0.296 0.277 0.258 0.242 0.226
$1,752,581 $1,637,926 $1,530,772 $1,430,628 $1,337,035



23 24 25 26 27
2046 2047 2048 2049 2050

2023$ 2023$ 2023$ 2023$ 2023$

8.22% 8.22% 8.22% 8.22% 8.22%

12.48 12.48 12.48 12.48 12.48

0.4231 0.4231 0.4231 0.4231 0.4231
0.4270 0.4270 0.4270 0.4270 0.4270

$9,224 $9,224 $9,224 $9,224 $9,224
$8,586 $8,586 $8,586 $8,586 $8,586

$14,641 $14,641 $14,641 $14,641 $14,641
$13,629 $13,629 $13,629 $13,629 $13,629

$21,416 $21,416 $21,416 $21,416 $21,416
$2,142 $2,142 $2,142 $2,142 $2,142

$77,739 $77,739 $77,739 $77,739 $77,739
$101,297 $101,297 $101,297 $101,297 $101,297

12.48 12.48 12.48 12.48 12.48



0.0399 0.0399 0.0399 0.0399 0.0399
0.0563 0.0563 0.0563 0.0563 0.0563

3.43 3.43 3.43 3.43 3.43
3.37 3.37 3.37 3.37 3.37
0.06 0.06 0.06 0.06 0.06

$693,376 $693,376 $693,376 $693,376 $693,376
$693,376 $693,376 $693,376 $693,376 $693,376

0.242 0.242 0.242 0.242 0.242
0.192 0.192 0.192 0.192 0.192

$5,128,931 $5,128,931 $5,128,931 $5,128,931 $5,128,931
$5,128,931 $5,128,931 $5,128,931 $5,128,931 $5,128,931

$5,923,603 $5,923,603 $5,923,603 $5,923,603 $5,923,603

0.211 0.197 0.184 0.172 0.161
$1,249,566 $1,167,818 $1,091,419 $1,020,018 $953,288



28 29 30 31 32
2051 2052 2053 2054 2055

2023$ 2023$ 2023$ 2023$ 2023$

8.22% 8.22% 13.15% 13.15% 13.15%

12.48 12.48 13.37 13.37 13.37

0.4231 0.4231 0.4207 0.4207 0.4207
0.4270 0.4270 0.4270 0.4270 0.4270

$9,224 $9,224 $9,606 $9,606 $9,606
$8,586 $8,586 $8,586 $8,586 $8,586

$14,641 $14,641 $15,248 $15,248 $15,248
$13,629 $13,629 $13,629 $13,629 $13,629

$21,416 $21,416 $34,393 $34,393 $34,393
$2,142 $2,142 $3,439 $3,439 $3,439

$77,739 $77,739 $124,846 $124,846 $124,846
$101,297 $101,297 $162,678 $162,678 $162,678

12.48 12.48 13.37 13.37 13.37



0.0399 0.0399 0.0323 0.0323 0.0323
0.0563 0.0563 0.0563 0.0563 0.0563

3.43 3.43 3.46 3.46 3.46
3.37 3.37 3.37 3.37 3.37
0.06 0.06 0.09 0.09 0.09

$693,376 $693,376 $1,011,477 $1,011,477 $1,011,477
$693,376 $693,376 $1,011,477 $1,011,477 $1,011,477

0.242 0.242 0.388 0.388 0.388
0.192 0.192 0.308 0.308 0.308

$5,128,931 $5,128,931 $8,206,289 $8,206,289 $8,206,289
$5,128,931 $5,128,931 $8,206,289 $8,206,289 $8,206,289

$5,923,603 $5,923,603 $9,380,444 $9,380,444 $9,380,444

0.150 0.141 0.131 0.123 0.115
$890,923 $832,638 $1,232,282 $1,151,665 $1,076,323



33 34 35 36 37
2056 2057 2058 2059 2060

2023$ 2023$ 2023$ 2023$ 2023$

13.15% 13.15% 13.15% 13.15% 13.15%

13.37 13.37 13.37 13.37 13.37

0.4207 0.4207 0.4207 0.4207 0.4207
0.4270 0.4270 0.4270 0.4270 0.4270

$9,606 $9,606 $9,606 $9,606 $9,606
$8,586 $8,586 $8,586 $8,586 $8,586

$15,248 $15,248 $15,248 $15,248 $15,248
$13,629 $13,629 $13,629 $13,629 $13,629

$34,393 $34,393 $34,393 $34,393 $34,393
$3,439 $3,439 $3,439 $3,439 $3,439

$124,846 $124,846 $124,846 $124,846 $124,846
$162,678 $162,678 $162,678 $162,678 $162,678

13.37 13.37 13.37 13.37 13.37



0.0323 0.0323 0.0323 0.0323 0.0323
0.0563 0.0563 0.0563 0.0563 0.0563

3.46 3.46 3.46 3.46 3.46
3.37 3.37 3.37 3.37 3.37
0.09 0.09 0.09 0.09 0.09

$1,011,477 $1,011,477 $1,011,477 $1,011,477 $1,011,477
$1,011,477 $1,011,477 $1,011,477 $1,011,477 $1,011,477

0.388 0.388 0.388 0.388 0.388
0.308 0.308 0.308 0.308 0.308

$8,206,289 $8,206,289 $8,206,289 $8,206,289 $8,206,289
$8,206,289 $8,206,289 $8,206,289 $8,206,289 $8,206,289

$9,380,444 $0 $0 $0 $0

0.107 0.100 0.094 0.088 0.082
$1,005,909 $0 $0 $0 $0



38 39 40 41 42
2061 2062 2063 2064 2065

2023$ 2023$ 2023$ 2023$ 2023$

13.15% 13.15% 13.15% 13.15% 13.15%

13.37 13.37 13.37 13.37 13.37

0.4207 0.4207 0.4207 0.4207 0.4207
0.4270 0.4270 0.4270 0.4270 0.4270

$9,606 $9,606 $9,606 $9,606 $9,606
$8,586 $8,586 $8,586 $8,586 $8,586

$15,248 $15,248 $15,248 $15,248 $15,248
$13,629 $13,629 $13,629 $13,629 $13,629

$34,393 $34,393 $34,393 $34,393 $34,393
$3,439 $3,439 $3,439 $3,439 $3,439

$124,846 $124,846 $124,846 $124,846 $124,846
$162,678 $162,678 $162,678 $162,678 $162,678

13.37 13.37 13.37 13.37 13.37



0.0323 0.0323 0.0323 0.0323 0.0323
0.0563 0.0563 0.0563 0.0563 0.0563

3.46 3.46 3.46 3.46 3.46
3.37 3.37 3.37 3.37 3.37
0.09 0.09 0.09 0.09 0.09

$1,011,477 $1,011,477 $1,011,477 $1,011,477 $1,011,477
$1,011,477 $1,011,477 $1,011,477 $1,011,477 $1,011,477

0.388 0.388 0.388 0.388 0.388
0.308 0.308 0.308 0.308 0.308

$8,206,289 $8,206,289 $8,206,289 $8,206,289 $8,206,289
$8,206,289 $8,206,289 $8,206,289 $8,206,289 $8,206,289

$0 $0 $0 $0 $0

0.076 0.071 0.067 0.062 0.058
$0 $0 $0 $0 $0



43
2066 Source / Notes

2023$

13.15% assume truck restrictions apply to first responders
assume first responder delay is 66% of total detour

13.37

https://filesFEMA Benefit-Cost Analysis Re-engineering (BCAR). 2011. Page 13

https://filesFEMA Benefit-Cost Analysis Re-engineering (BCAR). 2011. Page 13
0.4207
0.4270

https://filesFEMA Benefit-Cost Analysis Re-engineering (BCAR). 2011. Page 13
$9,606
$8,586

0.63 conversion factor from 1993 dollars
$15,248
$13,629

$34,393 https://filesFEMA Benefit-Cost Analysis Re-engineering (BCAR). 2011. Page 13
$3,439 https://filesFEMA Benefit-Cost Analysis Re-engineering (BCAR). 2011. Page 13

$124,846 https://filesFEMA Benefit-Cost Analysis Re-engineering (BCAR). 2011. Page 13
$162,678

13.37

https://files.hudexchange.info/course-content/ndrc-nofa-benefit-cost-analysis-data-resources-and-expert-tips-webinar/FEMA-BCAR-Resource.pdf
https://files.hudexchange.info/course-content/ndrc-nofa-benefit-cost-analysis-data-resources-and-expert-tips-webinar/FEMA-BCAR-Resource.pdf
https://files.hudexchange.info/course-content/ndrc-nofa-benefit-cost-analysis-data-resources-and-expert-tips-webinar/FEMA-BCAR-Resource.pdf
https://files.hudexchange.info/course-content/ndrc-nofa-benefit-cost-analysis-data-resources-and-expert-tips-webinar/FEMA-BCAR-Resource.pdf
https://files.hudexchange.info/course-content/ndrc-nofa-benefit-cost-analysis-data-resources-and-expert-tips-webinar/FEMA-BCAR-Resource.pdf
https://files.hudexchange.info/course-content/ndrc-nofa-benefit-cost-analysis-data-resources-and-expert-tips-webinar/FEMA-BCAR-Resource.pdf


FEMA Bene       https://files.hudexchange.info/course-content/ndrc-no

FEMA Bene       https://files.hudexchange.info/course-content/ndrc-no
0.0323
0.0563

3.46
3.37
0.09

$1,011,477
$1,011,477

FEMA Bene       https://files.hudexchange.info/course-content/ndrc-no
FEMA Bene       https://files.hudexchange.info/course-content/ndrc-no

FEMA Bene       https://files.hudexchange.info/course-content/ndrc-no
0.388
0.308

$8,206,289
$8,206,289

$0

0.055
$0

https://files.hudexchange.info/course-content/ndrc-nofa-benefit-cost-analysis-data-resources-and-expert-tips-webinar/FEMA-BCAR-Resource.pdf
https://files.hudexchange.info/course-content/ndrc-nofa-benefit-cost-analysis-data-resources-and-expert-tips-webinar/FEMA-BCAR-Resource.pdf
https://files.hudexchange.info/course-content/ndrc-nofa-benefit-cost-analysis-data-resources-and-expert-tips-webinar/FEMA-BCAR-Resource.pdf
https://files.hudexchange.info/course-content/ndrc-nofa-benefit-cost-analysis-data-resources-and-expert-tips-webinar/FEMA-BCAR-Resource.pdf
https://files.hudexchange.info/course-content/ndrc-nofa-benefit-cost-analysis-data-resources-and-expert-tips-webinar/FEMA-BCAR-Resource.pdf
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