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The following Benefit-Cost Analysis for the Hooksett 1-93 Open Road Tolling Project was
prepared by the Department of Transportation as part of the TIGER Il Grant Application. This
project will implement an Open Road Tolling system at the current toll location in Hooksett,
New Hampshire.

Results of Cost-Benefit Analysis

Using the TIGER Ill guidance recommended discount rate of 7 percent for the Benefit-Cost
Analysis (BCA) and a 3 percent rate as a sensitivity analysis, the Hooksett 1-93 Open Road Tolling
Project will result in a very strong return on investment. Table 1 highlights the results for the
BCA.

Table 1 - Summary of Benefit Cost Analysis

Benefit-Cost Results - Discount Rate: 7% Benefit-Cost Results - Discount Rate: 3%
Category Millions $ Category Millions $
Present Value of Total Costs S 13.0 Present Value of Total Costs S 15.8
Present Value of Total Benefits | $ 70.5 Present Value of Total Benefits | $ 134.5
Net Present Value S 57.5 Net Present Value S 118.7
Benefit-Cost Ratio 5.4 Benefit-Cost Ratio 8.5

The New Hampshire DOT conducted the BCA for the Hooksett 1-93 Open Road Tolling Project
using methods and parameters consistent with US Department of Transportation guidelines. All
benefits in the analysis are estimated in 2011 dollars. The valuation of benefits uses a number
of assumptions that are required to produce monetized values for non-pecuniary benefits. The
different components of time, for instance, are monetized by using a “value of time” that is
assumed to be equivalent to the user’s willingness to pay for “time savings” in transit.

Specifically, the BCA expresses benefits and costs monetarily in “present value” (PV) capturing
the flows of benefits and costs over the project horizon. The most common metrics of benefit-
cost analysis are the Net Present Value (NPV) and Benefit Cost Ratio (BCR). The NPV is the sum
of the present value of future cash flows less the present value of the project’s cost including
operations and maintenance expenditures. The BCR is expressed as the ratio of benefits of a
project relative to its costs, both expressed in present-value terms. A BCR above 1.0 suggests
that benefits exceed costs, in which case the projects create a positive return on investment.
These, as with all other values used in the analysis, are taken from the United States
Department of Transportation (USDOT) guidance on the preparation of TIGER applications.
Where USDOT has not provided valuation guidance or a reference to guidance, standard
industry practice has been applied.
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Project Benefits

The benefit-cost analysis for the Hooksett 1-93 Open Road Tolling Project measures three
primary categories of benefits: time savings; fuel savings; and accident reduction.

Time Saving Benefits

The ORT project will greatly reduce the amount of time it takes vehicles to pass through the
Tolls. HNTB Corporation (HNTB) estimated the reduction in travel time associated with the
implementation of the ORT. Total travel time through the Hooksett Toll is expected to be
reduced by over a quarter-million hours. Using half of the mean hourly wage rate in New
Hampshire of 10.68/hr (521.37/hr x 50 percent), the value of travel time savings is estimated at
$2.87 million beginning in FY 2015. Utilizing CPI data, the New Hampshire DOT estimates the
cumulative time saving benefits to be $134.64 million over the 30-year period.

Fuel Saving Benefits

This project will result in a significant savings in the consumption of fuel. Using 2011 traffic
volumes and current E-ZPass usage, HNTB estimated that fuel consumption would be reduced
by approximately a half-million gallons. In terms of the general economic benefit to drivers,
assuming an average gas price of $3.45 in FY 2011 and inflating the price on a yearly basis
utilizing CPI, this would equate to an aggregate savings of approximately $1.80 million beginning
in FY 2015. Relief of vehicular congestion due to the implementation of the ORT is estimated to
save a total of $85.64 million in fuel over the 30-year period.

Accident Reduction

The ORT Project will also decrease the likelihood and cost of accidents. HNTB researched
existing toll operations that tracked the number of crashes before and after the implementation
of an ORT project. When analyzing the reduction at seven locations, the average decrease in
crashes was 61%. Utilizing six years of crash data at the Hooksett, New Hampshire tolls, the New
Hampshire DOT applied the 61% average decrease of crashes and monetized the crash ratios by
using the average cost of each type of accident from figures provided by USDOT. In the benefit-
cost analysis conducted for this application, cumulative accident reduction benefits are
estimated to be $18.96 million over the 30-year period.

Construction Costs

Construction costs include design, engineering, and estimated construction costs. The total
construction cost allocated to the capital program is $26.1 million with an additional $1.21
million having been expended on engineering and design. The New Hampshire Turnpike
system’s “Renewal and Replacement” program will be contributing approximately $3 million to
this project; therefore the total amount of bonding required for this project would need to be
approximately $13.1 million when factoring in the requested TIGER lll Grant of $10 million.
Resultant annual debt service of $667,642 through FY 2042 is therefore included in the
construction costs analysis.
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Future Rehabilitation Projects

There are three future rehabilitation projects that will not have to be constructed due to the
implementation of the ORT. These future costs are applied as a reduction to the total project
cost.

As part of the ORT project, included in the construction contract is an estimated cost of $1.36
million to complete the rehabilitation of 8 plaza lanes. Without the ORT project, this
rehabilitation effort would have needed to be completed on the entire 14 lanes within the next
five-year period. This future rehabilitation effort would not be required under the ORT project
resulting in a savings of $1.35 million x 14/8 x 1.03A5 or $2.76M in FY 2017.

The remaining rehabilitation projects would have included 1-93 resurfacing, median guardrail
replacement, and 1-93 bridge rehabilitation work, which the New Hampshire DOT would have
incurred over the next five years. These improvements are currently are being progressed
under the ORT project. As a result the New Hampshire DOT will realize a savings resulting from
the “Economies of Scale” in completing these efforts within a larger single contract, as well as,
increased efficiencies in operations resulting from the reduction in multiple design (such as
advertising efforts, contract document development, etc.) and construction operations (such as
mobilization, bidding operations, etc.). The estimated future cost would be $5.44 million x
1.0374 or $6.12 million. New Hampshire DOT does not anticipate to undertake any other major
rehabilitation efforts at the plaza within the 30-year period once the Hooksett ORT work is
completed.

Operating and Maintenance Costs

The Hooksett 1-93 Open Road Tolling Project will realize a net reduction in operating and
maintenance costs due to the ORT project. Although the new ORT system will have an annual
maintenance cost of approximately $110,000, the removal of two toll booths will realize a
reduction of approximately $39,000 associated with the TRMI Annual Lane Maintenance
contract with the NH Turnpike. Additionally, Hooksett toll operational expenditures are
estimated to be reduced by 12.9% with the combined impact of ORT and related lean staffing
initiatives. Extrapolating these savings on an annual basis, by using actual expenditures from FY
2011, results in an annual savings of approximately $199,000 in FY 2015. Applying an inflation
factor of 2% to all three operating costs, referenced above, during the 30 year period, results in
a net decrease of $5.19 million. The 2 percent operating cost inflation factor is currently used by
New Hampshire DOT within its long-term capital model. A summary table of the benefits is
provided in Table 2.
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Table 2: Summary Table of Benefits

B Time Savings
B Fuel Savings

1 Congestion Relief

Summary of Benefit-Cost Results

The Hooksett 1-93 Open Road Tolling Project will result in total benefits of approximately
$239.23 million over a thirty year period. When discounted by 7 percent, the Present Value of
these total benefits is $70.51 million. The Present Value of the total costs associated with this
project is $12.99 million; therefore the Net Present Value is $57.52 million. The Benefit Cost
Ratio is 5.4 at 7 percent discount rate.

The Sensitivity Benefit-Cost Analysis resulted in a Benefit-Cost Ratio of 8.5 using a 3 percent
discount rate. See Appendix 1 and 2 for benefits and costs on a per year basis. A summary table
of the benefits and costs associated with the Hooksett 1-93 Open Road Tolling Project is
provided in Table 3.
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Table 3: Summary Table of Benefits and Costs

Benefit-Cost Results Discount Rate: 7%

Benefit-Cost Results Discount Rate: 3%

Category Millions $ Category Millions $
Construction Costs S 34.2 Construction Costs S 34.2
Rehabilitation of Existing Toll Pla S (8.9) Rehabilitation of Existing Toll PId $ (8.9)
Operations & Maint. Cost S (5.2) Rehabilitation of Existing Toll PId $ (5.2)
Total Costs S 20.2 Total Costs S 20.2
Present Value of Total Costs S 13.0 Present Value of Total Costs S 15.8
Time Savings S 134.6 Time Savings S 134.6
Fuel Savings S 85.6 Fuel Savings S 85.6
Accident Reduction S 19.0 Accident Reduction S 19.0
Total Benefits S 239.2 Total Benefits S 239.2
Present Value of Total Benefits | $ 70.5 Present Value of Total Benefits | $ 134.5
Net Present Value S 57.5 Net Present Value S 118.7
Benefit-Cost Ratio 5.4 Benefit-Cost Ratio 8.5
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Hooksett 1-93 Open Road Tolling Project Benefit-Cost Analysis

APPENDIX1-BCA @ 7%

Costs Benefits Present Value
Rehabilitation of
Existing Toll
Construction Plaza, Bridges, Operations & Accident Total Benefits Total Cost in Net Present Benefit-Cost
Year Period Costs Highway Maint. Cost Total Costs Time Savings Fuel Savings Reduction Total Benefits Discount Rate PV PV Value Ratio
Totals 534,226,049 (58,876,160) | (55,194,000) 520,155,889 S 134,641,164 | S 85,640,839 | S 18,955,020 S 239,237,024 7.00% S 70,511,977 | S 12,991,390 | S 57,520,588 5.4
$ -
2011 ol s 1,210,000 | S - S - S 1,210,000 S - S - S - S - 1.0000 | S - $ 1,210,000 $ (1,210,000)
2012 1| s 12,986,779 | S - S - S 12,986,779 S - S - S - S - 0.9346 | S - $ 12,137,177 S (12,137,177)
2013 2| s 667,642 | $ - S - S 667,642 S - S - S - S - 0.8734 | S - S 583,145 S (583,145)
2014 3|s 667,642 | $ - S - S 667,642 S - S - S - S - 0.8163 | S - S 544,995 S (544,995)
2015 4( s 667,642 | S (6,122,768)| S (128,032)| $ (5,583,157) S 2,871,006 $ 1,806,537 S 504,946 S 5,182,489 0.7629 | $ 3,953,696 S (4,259,364) S 8,213,060
2016 5| $ 667,642 | S - S (130,592)| $ 537,050 S 2,954,587 $ 1,860,335 $ 512,521 $ 5,327,443 0.7130 | $ 3,798,393 $ 382,909 $ 3,415,484
2017 6| 667,642 | S (2,753,392)| S (133,204)| $ (2,218,954) S 3,040,601 $ 1,915,736 S 520,208 S 5,476,545 0.6663 | S 3,649,253 S (1,478,583) S 5,127,836
2018 7| s 667,642 | $ - S (135,868)| $ 531,774 S 3,129,118 $ 1,972,786 S 528,011 $ 5,629,916 0.6227 | S 3,506,029 S 331,162 S 3,174,867
2019 8| s 667,642 | S - S (138,586)| $ 529,057 $ 3,220,213 $ 2,031,535 $ 535,932 $ 5,787,680 0.5820 | $ 3,368,482 S 307,916 $ 3,060,567
2020 9| $ 667,642 | S - S (141,357)| $ 526,285 S 3,313,960 $ 2,092,034 S 543,971 $ 5,949,965 0.5439 | $ 3,236,386 S 286,264 $ 2,950,122
2021 10| $ 667,642 | S - S (144,184)| $ 523,458 S 3,410,436 S 2,154,334 S 552,130 $ 6,116,900 0.5083 | $ 3,109,522 S 266,099 $ 2,843,423
2022 111 S 667,642 | $ - S (147,068)| $ 520,574 S 3,509,720 S 2,218,490 S 560,412 S 6,288,622 0.4751 | S 2,987,679 S 247,321 S 2,740,358
2023 12| $ 667,642 | S - S (150,010)| $ 517,633 S 3,611,895 S 2,284,556 S 568,818 $ 6,465,270 0.4440 | $ 2,870,657 S 229,835 $ 2,640,822
2024 13| S 667,642 | $ - S (153,010)| $ 514,633 S 3,717,045 $ 2,352,590 S 577,351 §$ 6,646,985 0.4150 | $ 2,758,262 S 213,554 §$ 2,544,708
2025 14| $ 667,642 | S - S (156,070)| $ 511,572 S 3,825255 S 2,422,650 S 586,011 $ 6,833,915 0.3878 | $ 2,650,310 $ 198,397 $ 2,451,914
2026 15| $ 667,642 | S - S (159,191)| $ 508,451 S 3,936,616 S 2,494,796 S 594,801 $ 7,026,212 0.3624 | $ 2,546,623 S 184,286 $ 2,362,337
2027 16| S 667,642 | S - S (162,375)| $ 505,267 S 4,051,218 S 2,569,090 S 603,723 S 7,224,032 0.3387 | S 2,447,029 S 171,151 S 2,275,878
2028 17| S 667,642 | $ - S (165,623)| $ 502,020 S 4,169,157 S 2,645,597 S 612,779 S 7,427,533 0.3166 | S 2,351,367 S 158,927 S 2,192,440
2029 18| S 667,642 | S - S (168,935)| $ 498,707 S 4,290,530 S 2,724,383 S 621,971 S 7,636,883 0.2959 | $ 2,259,478 S 147,549 S 2,111,929
2030 19| S 667,642 | S - S (172,314)| $ 495,329 S 4,415,435 S 2,805,514 S 631,300 S 7,852,250 0.2765 | S 2,171,212 S 136,962 S 2,034,250
2031 20( S 667,642 | S - S (175,760)| $ 491,882 S 4,543,977 S 2,889,062 S 640,770 S 8,073,809 0.2584 | S 2,086,426 S 127,112 S 1,959,314
2032 21| S 667,642 | S - S (179,275)| $ 488,367 S 4,676,261 S 2,975,098 S 650,381 S 8,301,740 0.2415 | S 2,004,979 S 117,947 S 1,887,032
2033 22| s 667,642 | S - S (182,861)| $ 484,782 S 4,812,397 S 3,063,695 S 660,137 S 8,536,229 0.2257 | S 1,926,739 S 109,422 S 1,817,318
2034 23( S 667,642 | $ - S (186,518)| $ 481,124 S 4,952,495 $§ 3,154,932 S 670,039 $ 8,777,466 0.2109 | $ 1,851,579 S 101,492 S 1,750,087
2035 24 S 667,642 | $ - S (190,248)| $ 477,394 S 5,096,672 $ 3,248,885 S 680,090 $ 9,025,646 0.1971 | S 1,779,376 S 94,117 S 1,685,259
2036 25( S 667,642 | § - S (194,053)| $ 473,589 S 5245046 S 3,345,636 S 690,291 $ 9,280,973 0.1842 | $ 1,710,012 S 87,258 S 1,622,753
2037 26| S 667,642 | § - S (197,934)| $ 469,708 S 5397,740 $§ 3,445,269 S 700,645 $ 9,543,653 0.1722 | S 1,643,374 S 80,882 S 1,562,493
2038 27| S 667,642 | § - S (201,893)| $ 465,749 S 5554878 S§ 3,547,868 S 711,155 § 9,813,901 0.1609 | $ 1,579,355 S 74,953 S 1,504,402
2039 28( S 667,642 | § - S (205,931)| $ 461,711 S 5716,592 $§ 3,653,523 S 721,822 § 10,091,937 0.1504 | $ 1,517,850 S 69,442 S 1,448,407
2040 29| S 667,642 | $ - S (210,050)| $ 457,593 S 5883013 $§ 3,762,324 S 732,650 $ 10,377,987 0.1406 | S 1,458,759 S 64,321 S 1,394,439
2041 30( S 667,642 | $ - S (214,251)| $ 453,392 S 6,054,279 $ 3,874,365 S 743,639 §$ 10,672,284 0.1314 | S 1,401,987 S 59,561 S 1,342,426
2042 31| S 667,642 | $ - S (218,536)| $ 449,107 S 6,230,531 $§ 3,989,743 S 754,794 $ 10,975,068 0.1228 | S 1,347,442 S 55,138 S 1,292,304
2043 32( s - S - S (222,906)| $ (222,906) S 6,411,914 S 4,108,557 S 766,116 $ 11,286,587 0.1147 | $ 1,295,036 S (25,577) $ 1,320,612
2044 33| $ - S - S (227,364)| $ (227,364) S 6,598,577 S 4,230,918 S 777,608 S 11,607,103 0.1072 | S 1,244,684 S (24,381) $ 1,269,066




Hooksett 1-93 Open Road Tolling Project Benefit-Cost Analysis

APPENDIX 2 - BCA @ 3%

Costs Benefits Present Value
Rehabilitation
of Existing Toll
Construction Plaza, Bridges, Operations & Accident Discount Total Benefits  Total Cost in Net Present Benefit-Cost
Year Period Costs Highway Maint. Cost Total Costs Time Savings Fuel Savings Reduction Total Benefits Rate PV PV Value Ratio
Totals 534,226,049 (58,876,160) (55,194,000) 520,155,889 S 134,641,164 | S 85,640,839 | S 18,955,020 $§ 239,237,024 3.00% S 134,548,195 | S 15,804,503 | S 118,743,692 8.5
2011 ol s 1,210,000 | $ - S - S 1,210,000 S - S - S - S - 1.0000 | S - S 1,210,000 S (1,210,000)
2012 1S 12,986,779 | $ - S - S 12,986,779 S - S - S - S - 0.9709 | S - $ 12,608,523 S (12,608,523)
2013 2| s 667,642 | S - S - S 667,642 S - S - S - S - 0.9426 | S - S 629,317 S (629,317)
2014 3|s 667,642 | S - S - S 667,642 S - S - S - S - 0.9151 | S - S 610,987 S (610,987)
2015 4( s 667,642 | S (6,122,768)| $ (128,032)[ S  (5,583,157) S 2,871,006 S 1,806,537 S 504,946 $ 5,182,489 0.8885 | S 4,604,575 S (4,960,563) S 9,565,138
2016 5| $ 667,642 | $ - S (130,592)| $ 537,050 S 2,954,587 $ 1,860,335 S 512,521 $ 5,327,443 0.8626 | $ 4,595,499 $ 463,264 S 4,132,235
2017 6| 667,642 | S (2,753,392)| $ (133,204)[ S (2,218,954) S 3,040,601 S 1,915,736 S 520,208 $ 5,476,545 0.8375 | S 4,586,520 S (1,858,339) S 6,444,859
2018 7| s 667,642 | S - S (135,868)| $ 531,774 S 3,129,118 $ 1,972,786 S 528,011 $ 5,629,916 0.8131 | S 4,577,637 S 432,381 S 4,145,256
2019 8| s 667,642 | $ - S (138,586)| $ 529,057 S 3,220,213 $ 2,031,535 S 535,932 $ 5,787,680 0.7894 | $ 4,568,848 $ 417,642 S 4,151,206
2020 9| $ 667,642 | $ - S (141,357)| $ 526,285 S 3,313,960 $ 2,092,034 S 543,971 $ 5,949,965 0.7664 | S 4,560,152 $ 403,354 S 4,156,799
2021 10| S 667,642 | S - S (144,184)| S 523,458 S 3,410,436 S 2,154,334 S 552,130 $ 6,116,900 0.7441 | S 4,551,548 S 389,502 $ 4,162,047
2022 111 S 667,642 | S - S (147,068)| $ 520,574 S 3,509,720 S 2,218,490 S 560,412 $ 6,288,622 0.7224 | S 4,543,035 S 376,074 S 4,166,961
2023 12| $ 667,642 | $ - S (150,010)| $ 517,633 S 3,611,895 $ 2,284,556 S 568,818 $ 6,465,270 0.7014 | $ 4,534,610 $ 363,057 $ 4,171,553
2024 13| $ 667,642 | $ - S (153,010)| $ 514,633 S 3,717,045 $ 2,352,590 S 577,351 $ 6,646,985 0.6810 | $ 4,526,273 $ 350,440 $ 4,175,834
2025 14| $ 667,642 | $ - S (156,070)| $ 511,572 S 3,825,255 $ 2,422,650 S 586,011 $ 6,833,915 0.6611 | $ 4,518,023 $ 338,210 $ 4,179,814
2026 15| $ 667,642 | $ - S (159,191)| $ 508,451 S 3,936,616 $ 2,494,796 S 594,801 $ 7,026,212 0.6419 | $ 4,509,858 $ 326,355 $ 4,183,503
2027 16| S 667,642 | S - S (162,375)| $ 505,267 S 4,051,218 S 2,569,090 S 603,723 S 7,224,032 0.6232 | S 4,501,778 S 314,866 S 4,186,912
2028 17| $ 667,642 | $ - S (165,623)| $ 502,020 S 4,169,157 $ 2,645,597 $ 612,779 S 7,427,533 0.6050 | $ 4,493,780 $ 303,730 $ 4,190,050
2029 18] $ 667,642 | $ - S (168,935)| $ 498,707 S 4,290,530 $ 2,724,383 S 621,971 S 7,636,883 0.5874 | $ 4,485,864 $ 292,938 $ 4,192,926
2030 19| $ 667,642 | $ - S (172,314)| $ 495,329 S 4,415,435 S 2,805,514 $ 631,300 $ 7,852,250 0.5703 | $ 4,478,028 $ 282,479 S 4,195,549
2031 20( S 667,642 | S - S (175,760)| $ 491,882 S 4,543,977 S 2,889,062 S 640,770 S 8,073,809 0.5537 | S 4,470,272 S 272,343 $ 4,197,929
2032 21| S 667,642 | $ - S (179,275)| $ 488,367 S 4,676,261 S 2,975,098 $ 650,381 $ 8,301,740 0.5375 | $ 4,462,594 $ 262,521 S 4,200,073
2033 22| S 667,642 | $ - S (182,861)| $ 484,782 S 4,812,397 $ 3,063,695 $ 660,137 S 8,536,229 0.5219 | $ 4,454,994 $ 253,004 S 4,201,990
2034 23( S 667,642 | $ - S (186,518)| $ 481,124 S 4,952,495 S 3,154,932 S 670,039 $ 8,777,466 0.5067 | S 4,447,469 S 243,782 §$ 4,203,688
2035 24 S 667,642 | $ - S (190,248)| $ 477,394 S 5,096,672 S 3,248,885 S 680,090 $ 9,025,646 0.4919 | S 4,440,020 S 234,846 S 4,205,174
2036 25( S 667,642 | $ - S (194,053)| $ 473,589 S 5,245,046 S 3,345,636 S 690,291 $ 9,280,973 0.4776 | S 4,432,644 S 226,189 $ 4,206,456
2037 26| S 667,642 | $ - S (197,934)| $ 469,708 S 5,397,740 S 3,445,269 S 700,645 $ 9,543,653 0.4637 | S 4,425,342 S 217,801 $ 4,207,541
2038 27| S 667,642 | $ - S (201,893)| $ 465,749 S 5,554,878 S 3,547,868 S 711,155 $ 9,813,901 0.4502 | S 4,418,111 S 209,675 $ 4,208,436
2039 28( S 667,642 | $ - S (205,931) $ 461,711 S 5,716,592 $ 3,653,523 S 721,822 §$ 10,091,937 0.4371 S 4,410,951 S 201,803 $ 4,209,148
2040 29| S 667,642 | $ - S (210,050)| $ 457,593 S 5,883,013 $ 3,762,324 S 732,650 $ 10,377,987 0.4243 | S 4,403,861 S 194,178 S 4,209,683
2041 30( S 667,642 | $ - S (214,251)| $ 453,392 S 6,054,279 S 3,874,365 S 743,639 $ 10,672,284 0.4120 | S 4,396,840 S 186,791 S 4,210,048
2042 31| S 667,642 | $ - S (218,536)| $ 449,107 S 6,230,531 $ 3,989,743 S 754,794 S 10,975,068 0.4000 | S 4,389,886 S 179,637 S 4,210,249
2043 32| $ - S - S (222,906)| $ (222,906) S 6,411,914 S 4,108,557 S 766,116 $ 11,286,587 0.3883 [ S 4,383,000 S (86,563) S 4,469,562
2044 33| $ - S - S (227,364)| S (227,364) S 6,598,577 S 4,230,918 S 777,608 $ 11,607,103 0.3770 | S 4,376,183 S (85,722) S 4,461,905
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