
Forecasting benefits plays an important role in shaping the results of benefit-cost analysis. In the USACE analyses 
of the Melvin Price lock and dam expansion, commodity supply and demand forecasts, the associated traffic 
forecasts, and the savings rate (based on the cost of shipping via barge versus its alternatives) are the primary 
inputs for estimating benefits in dollars. See table, below, for the three separate analyses conducted by USACE 
that estimated shipping volumes and benefits.
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REPORT 3

1974 SINGLE 
TONNAGE ESTIMATE 
UP 10% FROM 1968

1976 SINGLE TONNAGE 
“MOST LIKELY” ESTIMATE  
UP 35% FROM 1968

1976 IMPLICIT PRICE 
OF BARGE SHIPPING  

UP 620% FROM 1968

REPORT 2

REPORT 1

The three reports produced a range of average annual tons of 
commodities shipped. The first two reports from 1968 and 1974 
each produced a single tonnage estimate, and the 1974 estimate 
is about 10% greater than the 1968 estimate. The third report in 
1976 produced three estimates—“high,” “low,” and “most likely,” 
the latter of which was ultimately the value chosen for the BCA. 
The “high” estimate is extremely close to the “most likely” estimate 
and is not displayed in the table below. The “most likely” estimate 
represents roughly a 35% increase relative to the 1968 estimate; 
the “low,” a 25% decrease. 

The analyses also produced a range of average annual economic 
benefits, which—in its most simple form—is a calculation of 
quantity (the annual tonnage) multiplied by a price per ton. The 
shipping price is not provided by the reports and is calculated here. 
To calculate the implicit price of barge shipping, the average annual 
economic benefits is divided by the projected tonnage. Though 
the projected tonnage increased with each subsequent analysis 
(35% from 1968 to 1976), far greater increases are observed in the 
implicit price of barge shipping between the 1968 and the 1976 
report—it spiked by 620%. It is unclear whether projected increases 
in fuel prices, in the prices of substitute shipping methods, or 
other factors prompted this increase, but it is clear that the price 
projection—rather than the tonnage projection—is the primary 
driver of the dramatically increased benefits calculated by the 
1976 analysis.   

Projected and Actual Shipping Volumes and Associated Economic Benefits, 1989-2011

USACE BCA

TONNAGE 
(AVERAGE ANNUAL)

IMPLICIT PRICE OF BARGE 
SHIPPING (CALCULATED)

AVERAGE ANNUAL ECONOMIC 
BENEFITS  (2016 USD)

1974

101,049,000

$2

$243,100,000

1976
(“MOST LIKELY”)

123,434,000

$15

$1,841,000,000

1976
(“LOW”)

69,898,000

$1

$100,600,000

ACTUAL

69,470,000

DATA 
UNAVAILABLE

DATA 
UNAVAILABLE

1968

92,060,000

$2

$224,849,000

BENEFIT FORECASTING
IN MELVIN PRICE
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Projecting the future is a difficult and uncertain exercise. Sometimes even the most 
meticulously crafted assumptions for important variables can go awry. To mitigate 
this, another best practice is demonstrated by the 1976 report: scenario analysis. 
Simultaneously viewing three sets of results reflecting “low,” “high,” and “median” or 
“most likely” scenarios based on different suites of assumptions draws attention to 
the uncertainties inherent in forecasting and opens a path towards expanded decision 
criteria. For example, a plan with the narrowest range of outcomes (i.e., more certainty) 
might be chosen over a plan with a wider range between its “high” and “low” scenarios, 
even if the “high” would produce the greatest overall net benefits. 

Source: USGS

Regularly revisiting old BCA and replacing projections with actual benefits 
(e.g., replacing projected tons shipped with actual tons shipped, and projected 
prices with actual prices) can reveal gaps or patterns in forecasting practices, 
so that lessons can be learned and applied to improve future analyses.  

SCENARIO ANALYSIS

Sensitivity analysis can demonstrate to what degree the average annual economic 
benefits are driven by each of the variables that inform it. If slight adjustments in the 
shipping rate produce massive changes in the results, then shipping rate is a variable 
that carries significant weight. Identifying which variables wield the most influence over 
the final results is important so that the analyst can pay special attention to crafting the 
most accurate projections possible. 

SENSITIVITY ANALYSIS



Cost overruns are common in large infrastructure projects. Cost forecasts in the USACE 
reports from the time of Melvin Price are separated into two categories of cost. The first 
category is called federal first costs. These are the upfront costs associated with a project — 
the cost of buying land and purchasing the materials and labor necessary for construction, 
supervision and administration costs, relocation costs, design costs, et al. Three separate 
analyses conducted by USACE estimated these federal first costs:
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COST FORECASTING
IN MELVIN PRICE

Estimated First Costs vs. Total Appropriations (billions, inflated to 2016 USD)

YEAR ESTIMATED

COSTS

1974

$2.05

1975

$2.04

ACTUAL APPROPRIATIONS, 
1980-20121

$2.18

1968

$1.38

Sources: USACE, 1968, pg. 31-32; USACE, 1974, pg. 11-12; USACE, 1975, pg. 9-8; Annual USACE Chief Reports

While the estimates from 1974 and 1975 are similar, they are noticeably different from the 1968 estimate. The 
1968 report provided the initial cost-benefit ratio that secured congressional approval — the analysis is the first 
look at costs and benefits in the planning process. The federal first costs of 1968 are based on initial feasibility 
studies and rough estimates of engineering and design costs. Once approved, the project needed to develop 
engineering and design specifics in greater detail. The 1974 report transformed the project from an initial concept 
to one with specific design specifications; incorporating highly specific rather than broad-brush cost estimates 
resulted in projected costs increasing by 49 percent between 1968 and 1974.

Even after including more specific cost estimates, the 1974 and 1975 reports still underestimate the true cost. By 
comparing the appropriations from the USACE Annual Chief Reports to the highest cost estimate from 1974, it is 
clear that the Melvin Price project has experienced, at minimum, a six percent cost overrun (see footnote 1).

The second category of costs in the USACE reports is annual costs. These costs extend over the life of the project, 
and they tend to be less obvious than, for instance, the materials and labor that compose a large portion of the 
federal first costs. One major component of annual costs is strongly correlated with federal first costs: annual 
interest payments. To pay for a large infrastructure project with high upfront costs, the government must borrow 
— and pay back — that initial investment. In the 1968 report, interest payments represent a full 77 percent of the 
total estimated annual costs. Because of this relationship, as federal first costs increase, annual costs also tend 
to increase. Other inputs that affect annual cost estimates include ongoing operations, depreciation, and minor 
maintenance; major rehabilitation costs are budgeted separately. Three separate analyses conducted by USACE 
estimated these annual costs:

Estimated Annual Costs (millions, inflated to 2016 USD)

YEAR ESTIMATED

COSTS

1974

153.4

1975

211.3

1968

66.2

Sources: USACE, 1968, pg. 31-32; USACE, 1974, pg. 11-12; USACE, 1975, pg. 9-8; Annual USACE Chief Reports



The increase in annual costs from 1968 to 1974 is immediately apparent. This large increase corresponds with 
the increased federal first costs between 1968 and 1974. As federal first costs went up, so too did annual costs; 
increased interest payments were a likely driver of this. However, federal first cost estimates stayed roughly the 
same in the 1974 and 1975 reports, even as annual costs increased again. It follows that this increase in annual 
costs was not driven by increased annual interest payments, but by one of the other cost factors (e.g., operations 
and maintenance) that was revised upward in the 1975 report.

Congress makes appropriation decisions based on the results of initial feasibility studies. These studies outline 
the general shape of a project to determine if their estimated benefits merit the investment of scarce government 
resources. They are necessarily sparse on detail, because it would likely not be cost-effective to dedicate the 
resources necessary to conduct feasibility studies with such specificity that they could be used for both initial 
approval and construction. Federal first costs tend to go up as the project adds design-specific engineering costs. 
Holding other costs and benefits equal, this cost increase will reduce the benefit-cost ratio (BCR) of the project. 
Sometimes a project might look like a slam-dunk investment at first, but on closer inspection it might appear like 
less of a sure thing, especially when compared against the other proposed projects being initially considered. 
This underscores the importance of considering a broad range of project options starting from the beginning of 
a project, and of following a set of best practices when forecasting project costs.

1 Costs could only be identified for the 33-year period between 1980 and 2012, and they are sourced from the annual USACE Chief Reports 
from the corresponding years. Costs only reflect “new work” as reported in the USACE Annual Chief Reports. This figure excludes costs 
categories including “operations and care,” “maintenance,” and “dredging.” These are considered annual costs, rather than federal first costs. 
No cost data were identified for 1989 or 1996, and because some additional new work can be expected for the remaining 17 years of the 
typical 50-year period of economic analysis, this estimate represents a low bound.

ONE OPTION FOR ADDRESSING THESE 
CHALLENGES IN COST FORECASTING:
A conservative approach for cost forecasting would be to make the process more adaptive. 
Adopting an adaptive approach would allow USACE to respond to new flows of information as 
the planning process advances and adjust its decisions as new evidence dictates. This would 
help to address the cost overruns that are so common in construction projects and prevent 
getting locked into a single option that becomes unexpectedly costly as plans gain specificity. 
Should emerging costs move a project’s BCR below a certain threshold, USACE could be 
prepared to pursue other project alternatives. A best practice would be to revisit the second- 
and third-best project alternatives once the preferred plan has updated cost projections and 
determine if the plan is still preferred, or if it makes sense to explore the alternatives in greater 
detail. Having the flexibility to reassess projects as new information emerges — rather than 
being locked into a single option — would help ensure that investment decisions represent the 
most efficient use of taxpayer dollars.



The 1975 USACE report listed the benefit-cost ratios associated with different 
alternatives for addressing the problem of vessel delays on Locks and Dam No. 26:
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CHOOSING BETWEEN
PROJECT ALTERNATIVES

PROJECT ALTERNATIVE

NO ACTION WITH CAPACITY IMPROVEMENTS

BCA

9.9

PROJECTED CAPACITY (TONS)

73,000,000

Source: USACE, 1975, pg. S-8.

REHABILITATION WITH CAPACITY IMPROVEMENTS

NEW DAM, SINGLE 1200-FOOT LOCK

0.18

3.9

73,000,000

86,000,000

REHABILITATION, ADD 1200-FOOT LOCK

NEW DAM, 1200-FOOT AND 600-FOOT LOCK

9.3

8.8

127,000,000

142,000,000

NEW DAM, TWO 1200-FOOT LOCKS 8.6175,000,000

Ultimately, a new dam plus one 600-foot lock and one 1,200-foot lock — now known as Melvin Price — was 
chosen to replace Locks and Dam No. 26. Looking at this table, a question arises: Did the Corps arrive at 
the decision to pursue Melvin Price by focusing on BCR, on projected capacity, or on some other factor or 
factors? If the evaluation was more holistic, how were the different factors weighted in selecting the best 
option? 

Clearly, an evaluation that focused exclusively on benefit-cost ratio would not have favored Melvin Price. 
According to BCR, two options would have been preferred: adding capacity improvements to Lock and Dam 
No. 26 and leaving the structures alone (BCR of 9.9), or leaving Lock and Dam No. 26 in place, rehabilitating 
it, and building a new 1,200-foot lock to complement the smaller, existing one (BCR of 9.3). 

BCR is a measure of efficiency, or the amount of benefit per dollar of cost. While our analysis did not find 
existing documentation that clearly explains the decision to pursue Melvin Price over other alternatives, 
there are plausible reasons for rejecting the more efficient options. Perhaps the Corps chose to prioritize 
capacity improvements, based on the projected benefits associated with the aggressive vessel traffic 
increase projections from the 1975 report. This would have led the Corps to pass on the rehabilitation and 
new lock option in favor of the next-highest BCR. 

The greatest BCR belongs to the no-action solution: 9.9. Perhaps prioritizing projects with larger projected 
capacities played a role in dismissing this option. However, language scattered throughout the reports of the 
time seems to point to concern for the structural integrity of the existing dam. It seems that the overriding 
concerns of USACE ruled out the most-efficient option, likely due to small but potentially catastrophic risks. 
The imperative to improve the structural integrity of the dam would have led USACE to rule out the more-
efficient no-action alternative. Ultimately, this is speculative — many complicating and conflating factors 
enter into the decision-making process. Without clear decision support methods that are accessible to the 
public, the rationale for not pursuing the no-action solution in 1975 is unknowable.



BEST PRACTICES FOR CHOOSING 
BETWEEN PROJECT ALTERNATIVES:
• While explanations for choosing Melvin Price over the other options may exist piecemeal within larger 

documents from the time, this analysis was unable to locate them. A white paper or an executive 
summary attached to the final BCA that explains the decision rationale in a clear and concise manner 
could be a helpful tool in explaining investment choices to stakeholders outside of USACE. 

• It is clear that the decision to pursue Melvin Price was not motivated by a single factor alone; holistic 
evaluation of project alternatives is a best practice. Recent USACE guidance has been pursuing just 
that by attempting to expand beyond its NED-centric evaluative tradition to systematically incorporate 
the findings of the RED, EQ, and OSE accounts in its decisions.

• USACE could consider pursuing small-scale projects with high BCRs, even though this would likely 
come with some administrative overhead. Even when the benefits of a project are not large, they may 
still significantly outweigh the costs of implementing the project. Some highly efficient investments 
that are not considered due to the present focus on maximizing NED benefits may actually be worth 
pursuing.  

• Given the uncertainty inherent in forecasting future costs and benefits, weighting efficiency more 
heavily in the holistic evaluation of project options could be a conservative approach to selecting 
project alternatives. Selecting projects with the highest estimated rate of return over options with 
lower BCRs but greater net benefits could increase the likelihood that a positive BCR will ultimately 
materialize, which would lead to better outcomes.

Any number factors could have influenced the ultimate decision to select Melvin Price. One likely candidate that 
merits discussion is the magnitude of the project. USACE guidance has historically framed project justification 
criteria in terms of maximizing NED benefits rather than maximizing efficiency. In practice, this means that once 
a project is determined to have a positive return on the investment of taxpayer dollars over a certain threshold 
(for instance, any project above a 1.5 BCR), the one with the greatest NED benefit will win out. To illustrate how 
magnitude can influence decisions, consider two alternatives: 

 
 
 
 
 
 
 
While one of the two hypothetical projects in the table above provides a much greater rate of return, USACE 
guidelines would suggest that the other option is the most desirable. Since both return a BCR greater than 1.5, 
the project with the greatest net benefits is selected.

PROJECT COSTS

$1,000

BCR

100.0

BENEFITS

$100,000

$500,000 2.0$1,000,000
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When the initial benefit-cost analyses of Melvin Price were conducted, the value of ecosystems was not widely 
recognized or incorporated into planning decisions. Today, that has changed. Both federal guidelines and the 
USACE are seeking to modernize BCA to include ecosystem services, and advancements in valuation techniques 
allow modern BCA to systematically account for the changes in costs and benefits associated with a fluctuating 
stock of natural capital (USACE, 2005; CEQ, 2013).  

The original analyses of Melvin Price estimated the flow of costs and benefits attributable to the project and 
assembled them into benefit-cost ratios. Without accounting for the beneficial goods and services provided for 
free by nature, a critical cost driver is missing from the original analyses. 

ACCOUNTING FOR
ECOSYSTEM SERVICES

BEST PRACTICES:
• In keeping with the recognition of the contributions of nature to human and economic wellbeing, account for 

ecosystem service values in dollars whenever possible. Doing so will help expand the suite of values that influence 
investment decisions, providing additional information that is valuable to decision makers. Measuring ecosystem 
services in dollars allows them to be included in the NED account — still the primary driver of USACE investment 
decisions — rather than be pushed to the EQ account where environmental impacts are discussed in qualitative 
or biophysical terms. 

• The land-cover change framework presented in this report is one useful method for valuing ecosystem services. 
By adopting this framework, USACE would create a standardized approach for measuring ecosystem service 
values where none currently exists, thereby helping the agency comply with the broader trend at the federal level 
and USACE’s own stated desire to systematically include ecosystem service values in decision-making. 
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FROM

1989-2011, 
ECOSYSTEM SERVICE LOSSES
ATTRIBUTABLE TO MELVIN PRICE 
WERE CONSERVATIVELY ESTIMATED 
BY THE LAND-COVER CHANGE ANALYSIS 
IN THIS REPORT TO BE BETWEEN

$23 MILLION AND $29 MILLION (2016 
USD).
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CAPITAL FUNCTIONS
The graphic below illustrates the relationship among natural capital, ecosystem function, and the ecosys-
tem goods and services that people receive from nature.

While these costs may seem small relative to the other costs, on an annual basis they 
add roughly 10 percent to the costs of current operations and maintenance at Melvin Price.


