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Redesign



USDOT definition
. . A systematic process for
W h at | S B e n efl t = | ide‘?\,tifying, quantifying, and

. comparing expected benefits
C O St A Nna | SIS ? and costs of a potential infrastructure
y . project. A BCA provides estimates of the anticipated
benefits that are expected to accrue from a project

over a specified period and compares them to the
anticipated costs of the project.

¢ Broadly encompassing — includes “social value”
¢ Structured and quantified

¢ Compare alternatives
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Why is BCA Important? CoS

e

¢ Funding: USDOT U.S. Department
of Transportation
order, January Offce of the Secrefary
of Transportation DOT Order

2025
SUBJECT: ENSURING
RELIANCE UPON SOUND

¢ Decision support ECONOMIC ANALYSIS IN

: DEPARTMENT OF
¢ Emphasis on value TRANSPORTATION POLICIES,

with limited public PROGRAMS, AND ACTIVITIES
funding

1. PURPOSE

This Order updates and resets the principles and standards underpinning U.S. Department of Trans-
portation (Department or DOT) policies, programs, and activities to mandate reliance on rigorous
economic analysis and positive cost-benefit calculations and ensure that all DOT grants, loans,

c &s contracts, and DOT-supported or -assisted State contracts bolster the American economy and bene-
COMPANIES® fit the American people.




The BCA Process

Compare
Alternatives

@A
Metrics

Baseline
Scenario &
Alternatives

Benefits &

Costs Quantify &

monetize

Discounting
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Sensitivity
Analysis

Q

U.S. Department
of Transportation

Benefit-Cost Analysis Guidance for
Discretionary Grant Programs

Office of the Secretary
U.S. Department of Transportation
November 2024




Benefit and Cost Categories Cos

Costs Benefits
Initial construction Safety
Maintenance schedule Travel time

¢ Assumed future costs Operating costs
¢ Extend throughout a

oroject’s useful life Emissions reduction

Others

¢ Land value
Comfort
Health
Noise reduction
Residual value
Etc.
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Discounting

The value of a dollar in Discounting Illustration
the fUtU re iS |eSS than |tS $1 Million Annnual Benefit, 3.1% Discount Rate
value now. .

$1,000,000 $1,000,000 . . $1,000,000 $1,000,000
No Discounting

— ]

Exam p | e. $1,000,000
30-year analysis period  /e——"
$1 million annual benefit

F7% .
-O!SCg&n th
dla

$736,908
3.1% discount rate e ay gans, 180
Present Value — |
No discounting: $200,000
$30,000,000
Discounted at 3'1 %: % 0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30

$19,350,000 Year
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BCA Metrics

Net Present Value (NPV)

E,:ABILETneﬁts] TS [ Benefit-Cost Ratio (BCR)

Interpretation * [All Benefits] divided by [All Costs]

NPV > 0 means an | * Interpretation

alternative’s overall value « BCR >1
is greater than the >1 means an

baseline | alternative’s benefits
"Economically outweigh its costs

advantageous”

NPV < 0 means the baseline S .
is economically outweigh its benefits

advantageous to an
alternative

e BCR <1 means an alternative’s costs



Example: Routes 14 and 96 Intersection
Redesign

GTC Project, C&S partnered
with Stantec

Baseline Alternative: Maintain
Existing Infrastructure

Alternative 1: Signalized
Intersection

Alternative 2: Roundabout

CcS
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Example: Routes 96 and 14 Intersection
Redesign

©

Key BCA Elements Repurposed Reduced

D Land Value footprint
Significant

savings for both
alternatives

{Q}%

Repairs/
Maintenance

©

Travel Time*

Accident
reduction

Slight increase x

significant volume COMPANIES*




ROUTE 36 O¥ER ROUTE 14 INTERSECTION REDESIGN
BENEFIT-COST ANALYSIS RESULTS

--- ROUNDABOUT ALTERNATIVE --- c &S
— —

Operating Costs  Safety Emissions Repurposed Land Residual Value COM PAN'ES@

2E.,90 . .

" Benefit Categories

25,33 E : .

240585 %

238688 %

23152 %

22467 %

21802 % 126820

21157 % 12,144

20832 % 1,779
k3
k3
k3
¥
k3

[570,442]
[553.567]
(537,151]
(521,289
[505,578]
[430,312)
[476,330]
[462,2397]
[443,521)
[435,349]
[422.470]
[403,372]
[397,544]

1,798
173
1787
1788
1778
1773
1773
1767
1767
1761
1,760
1754
1752
1,750
1748
1741
1738
1,730
17e2
1714
1712
1,703
1,70E
1703
1,700
1697
1695
1632
1630
1687
1684
1682
1680
1677
1675
1673
1670
1662
1EEE

14,147
13721
13,309
12,908

C-R-- RN B R LR )
B B B B B B B B B 6

13,924 1425
13,335 1021
18,763 10,742
[226,075) 12,208 10,425
[374,653] 17,669 0,1
1 JEAETO] 17,146 9,807

ALL ANNUAL VALUES ARE RELATIVE 5
TO THE BASELINE SCENARIO

Net Present Value (NPV)

ol HEN EEN I I -

Alternative 1  Alternative 2
Signalized Intersection; Roundabout

$7.3 million i $13.4 million

- R
%%%%%%%%%%%%%%%%'ﬂ
B B B B B0 60 B B B0 60 60 B B0 60

AND i
Benefit-Cost Ratio (B!CR)

Alternative 1 : Alternative 2
Signalized Intersection: Roundabout

1.30

DISCOUNTED AT 3.1%

10,928
10,605
10,231
9,987
969
9,408
3,128
8.856
8594
2,340

(23.721)
(224,566
(218.213]
[21,753]
[205,434]
[199,414]
[153,515)
(187,780
[182,235)
[176.544]
[171.612] 8,093
[15E.538) 7,354
[1E1609] 7622
[156.528) % 7,396

il
22,013
21,356
20,714
20,031
10,305 13,487

G466 13,901

" o, Lk +

(5473 %

$

$

$

$

$
(372,327 & 18,333

$

$

k4

$

$

$

$

9,566
4,123
8,993

am S S S N SN SN DN BN SN B B

7,965 17,782
[3.572] 17,247
729562 16,728
[4.033] 16,225
13,985 15,738
15,264
14,505

O B0 O 60 B0 60 OO 60 65 60 OO 60 65 6% OO 60 65 6% B0 B0 60 60 60 B0 B0 60 B0 B0 50 B0 60 B0 50 50 B0 B0 50 50 B0 60
B B0 B B B B0 60 5 5 B 60

O B0 O 60 B0 60 OO 60 65 60 OO 60 65 6% OO 60 65 6% B0 B0 60 60 60 B0 B0 60 B0 B0 50 B0 60 B0 50 50 B0 B0 50 50 B0 60

O B O 60 B0 B0 O B0 65 60 65 65 6
B B0 B B0 B0 O £ B0 6% 65 65 60 6% 5

14,461

Gt G0 O £ B B0 OO OO0 B0 60 B0 60 60 B0 B0 B0 60 60 B0 60 50 B0 B0 60 50 50 60 60 50 50 60 OO 50 50 60 60 65 B0 60 O 65 65 B0 65 60 6

Totals = Sum of all Discounted Annual Values
“Present Value” — Expressed as Current $

R B B B B B B B 60 0

e [1345.815
ZOMEAE % 1845 £19

P R T .
I B:nef::-rg:st Flaal:?u 1.81 BCA Metrlcs

¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
2

20043013 $ 4629955 £ 1432292 § [14.936547) % T06.783 % 403,568




Takeaways

v"Current emphasis on BCA
¢ Funding

v Flexible—all project types

v'Integrated and
Interactive

v Effective decision making
¢ Objective
¢ Comparison of alternatives

¢ Return on public
Investment
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THANK YOU,

Jeff Williams

C&S Engineers

(315) 703-4469
jwilliams@cscos.com
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