SECTION 10 - PROJECT COSTS, SUMMARY OF BENEFITS, AND
ECONOMIC JUSTIFICATION

PROJECT COSTS
FIRST COSTS

Project expenditures by yvear in 1996 dollars , exclusive of
mitigation costs, are displayed in table 10 - 1 for each
alternative. Total costs for lock construction
alternatives range from $377.7 million for the 900 x 90 x
22 alternative to $460.7 million for the 1200 x 110 x 36
alternative. The 1200 foot length plans or the 36 foot
sill plans have a 1l3-year implementation period. The
remaining lock construction alternatives require a l2-year
implementation period. The Bridge Only alternative, which
requires construction of a new mid-level bridge at St.
Claude Ave., has a total construction cost of $42.9 million
and a required implementation period of eight years.

In addition to the construction costs described above,
total project first costs also include mitigation costs of
$33.0 million for the lock construction alternatives and
$18.2 million for the Bridge Only plan. Mitigation costs
by yvear are identified in table 10 - 2.

Representing a National Economic Development (NED) cost,
and included in total project first costs, are navigation
losses during construction. Navigation 1losses during
construction represent the loss of existing deep-draft
access that would occur during the 1last two years of
construction for all lock construction plans. Depending on
the alternative, these last two years of construction are

either 2008-2009 or 2009-2010. Mitigation costs and
deep-draft losses during construction, along with project
construction costs, are summarized in table 10 - 3.

OPERATIONS MAINTENANCE & REPLACEMENT COSTS

Operations, maintenance, and replacement (OM&R) costs for
the lock construction scenarios are based on the following
schedule of items. Operations costs for all barge and ship
locks are $1,150,000 annually. Minor maintenance for all
lock plans is estimated at $150,000 annually. Dewaterings
and major repairs would be required every 15 years at a
cost of $2,250,000 for the ship locks and $2,200,000 for
the barge locks.

E - 258



0°002°09% 0'00E'S2Y 0°006'26€ 0°00e'62Y 0°005'26€ 0°00.'228 0°006'2Y eloL
L v20L'L gole'L 1'¥26'01 0102
L918've 8vv6'ee g'eov'ae L'¥9€'92 9'6,0'82 8'LVE've 6002
6'v,9'62 8081'8e 2'69¢€'92 5'966'92 L'88v'ee 2'905°'22 800¢
L9v'ey e HE'Sy goey'ey €'S€6'SY 0'265'8€ L'vee'se 100e
vive'vw 1'269'LE 8'€92'SE €'89€'8¢ yese'se $'889'2€ 900¢
£'929°'19 1’60229 L'S61°8S 0°.16'c9 S'¥98'SS S'95G'Ly 9'8€9°'LI $002
0'950°6¥ cEVE'EY 6°0SS'0v 6'6EL'LY 9'882'v¥ S'8v6'9€ $'980'v1 002
9'€50'LL c99g'eL 0'v0L'L9 6'826'69 612199 2'265'S9 y'L6v'01 €002
0°€lS'st 0269'v1 SShL'EL ZYSL'sE £'502'el 2'920'vL 8's91'e 2002
¥'9.5'12 921602 0°0.5'64 €081'12 veLr'oe 2290'02 6°€LS't 1002
¥'06+'0€ gv.2'08 £'v2e'se £'20€'0¢E £256'62 v'618'62 €'8/9 0002
L'vie'ee 1'€89°2¢€ 621608 ¥'$09°2e 62L6'LE 0'eLL'ie 8629 6661
AR S'€S6'S 6'695'S . 1'¥88'S v'82e's v'esh's 8°629 8664
9€ X011 X 0021 2¢ X011 X00C}H 2c X 06X 002t 9E X0LI X006 2 X011 X006 ¢¢ X 06 X 006 QMNA_Wm feap

(5.000'1$ ‘seold 9661)
1509 uonebmpy Jo BaisnoxX3

Jes) Ag seinypusdx3 uoionisuo)

-0} elqe).

- 259

E




Table 10-2

Mitigation Expenditures By Year
(1996 Prices; $1,000's)

900 ft Length and 1200 ft Length or

Bridge 22 Foot Sill 36 foot Sill
Year Only Construction Alternatives Construction Alternatives
1999 300.0 6,570.0 6,570.0
2000 37.5 187.5 187.5
2001 4,978.6 187.5 187.5
2002 4,310.3 6,376.8 6,376.8
2003 2,824.8 6,549.2 6,549.2
2004 2,585.8 332.5 332.5
2005 3,119.4 3,042.5 3325
2006 1,017.5 3,042.5
2007 4,875.9 1,017.5
2008 2,824.9 4,543.4
2009 1,043.0 2,824.9
2010 1,043.0

18,156.4 33,007.3 33,007.3

Total
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AVERAGE ANNUAL COSTS

Table 10 - 3 displays the composition of the total first
cost estimates for each alternative, the present value cost
necessary to calculate average annual costs, and lastly,
the average annual cost associated with each cost item.
Annual costs include two items not previously discussed,
Permanent Deep-Draft Losses and Induced Vehicular Losses.
Permanent Deep-Draft Losses represent the reduction in
deep-draft service that would occur over the 50-year
project life, and applies to all 22-foot sill alternatives.
Induced Vehicular Losses represents the net 1loss to
vehicular traffic. This category applies only to the
Remove Bridge Curfew alternative.

All costs in table 10 - 3 represent 1996 price levels.
Annual costs were calculated using an interest rate of
7.375 percent, a 50-year project life, and an alternative
specific base year as indicated in the table.

BENEFIT PRICE LEVEL UPDATING
OVERVIEW

Price level updating must be employed in order to represent
all benefit categories, some of which were originally
developed at varying price levels, in the same 1996 dollars
used for project costs. As detailed in previous sections
of this appendix, shallow-draft, deep-draft, and vehicular
benefits were initially computed in 1992, 1993, and 1992
prices, respectively. Navigation Losses Prevented from
Rehabilitation Closures were also initially computed in
1992 dollars since this benefit category is based on the
initial shallow-draft calculations. Savings to Federal
Projects, however, require no price level adjustment since
the benefit category is based on OM&R and extraordinary
maintenance costs which already reflect 1996 prices. The
following paragraphs detail the updating procedure used for
each category.

SHALLOW-DRAFT

IWR shallow-draft vessel operating costs were used as the
basis for updating the price level of the shallow-draft
benefits detailed in Section 7 of this appendix. As a
first step, FY 91 and FY 95 IWR costs for individual
towboat sizes and barge types were compared, and the
percent change for each piece of equipment was calculated.
These results are displayed in table 10 - 4. As the table
indicates, towboat operating costs over the period showed
a decrease of approximately 4.9 percent to an increase of
8.3 percent. Barge costs over the same period showed a
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decrease of approximately 18.1 percent to an increase of
7.3 percent.

In order to convert these ranges of values to a single
value that could be used as an index value to be applied to
shallow-draft benefits, a typical tow was constructed for
each of the major commodity groups. Using the cost of each
typical tow, a weighted average tow cost for each year, FY
91 and FY 95, was calculated using tons of each commodity
as the weighting factor. The ratio of the FY 95 weighted
tow cost to the FY 91 weighted tow cost was used as the
index factor to convert from 1991 to 1995 prices. The
calculated index factor was 0.985 representing a 1.5
percent decrease over the four year period. As previously
indicated, shallow-draft benefits were calculated in 1992
prices, therefore, three vears of price level updating was
required to reflect these benefits in 1995 prices. To
accomplish this, a straight line change was assumed for the
1991-1995 period, with a 1.125 percent decrease (1.5
percent times 3/4) therefore, representing the 1992-1995
period. As FY 95 IWR cost represented the latest available
data at the time of this writing, it was assumed for the
purpose of price level updating that the 1992-1995 change
was appropriate to reflect the 1992-1996 change.

DEEP-DRAFT

IWR deep-draft vessel operating costs were used as the
basis for updating the price level of the deep-draft
benefits detailed in Section 8 of this appendix. FY 1993
and FY 1995 IWR operating costs were compared and the
percent change was calculated for each dwt class within the
vessel types demanding to use an IHNC Lock with no physical
constraints. As table 10 - 5 indicates, operating costs
over this period showed a decrease of approximately 7 to 28
percent for dry bulk vessels; an increase of approximately
8 percent to a decrease of 13 percent for general cargo
vessels and a decrease of approximately 2 to 17 percent for
container vessels. (It should be noted that IWR does not
report operating costs for general cargo vessels with a dwt
less than 11,000 tons even though there are general cargo
vessels of this size demanding to use the IHNC Lock. As a
result, a simple regression analysis was performed on the
reported cost information to calculate the approximate
operating costs associated with a dwt class of 3,000 tons
and a dwt class having a range of 3,000 tons to 10,000
tons.)

A weighted average of FY 1993 and FY 1995 operating cost
was then developed for each of the three vessel types
discussed above. The number of ships demanding a lockage
within each dwt class was used as the weighting factor. The
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ratio of the FY 1995 weighted cost to the FY 1993 weighted
cost was used as the index factor to convert from 1993 to
1995 prices for each of the vessel types. As table 10 - 5
shows, this resulted in a decrease in cost of approximately
12 percent for dry bulk vessels; an increase in cost of
approximately three percent for general cargo vessels and
a decrease in cost of approximately four percent for
containers.

In order to convert these three index values to a single
value that could be used as an overall index factor to be
applied to deep-draft benefits, a weighted average wvalue
comprising all vessel types was developed using the total
number of unconstrained ship demand within each vessel type
as the weighting factor. This resulted in a 1.2 percent
decrease in deep-draft vessel operating cost from FY 1993
to FY 1995. As the FY 95 IWR costs represented the latest
available data at the time of this writing, it was assumed
for the purpose of price level updating that the 1993-1995
change was appropriate to reflect the 1993-1996 change.

VEHICULAR

Vehicular benefits were calculated in 1992 prices. To
price level update these benefits to 1996 prices, a 11.0
percent increase in the Consumer Price Index for total
vehicular transportation during the period 1992 - 1996 was
used.

OTHER

As previously indicated, no price level adjustment is
required to represent the Savings to Federal Projects
benefit category in 1996 dollars. For the benefit
category, Navigation Losses Prevented from Rehabilitation
Closure, the appropriate price level adjustment is the same
as calculated for the shallow-draft benefit category.

SUMMARY OF BENEFITS

Table 10 - 6 displays the composition of total average
annual benefits (1996 price level) for each alternative.
Benefit estimates for each lock construction alternative
are also displayed for with and without the presence of
bridge operating curfews. Both shallow-draft and vehicular
benefits are sensitive to these curfews.

For a given lock construction alternative, total annual
benefits for the with bridge curfew condition are greater
than the without bridge curfew condition. This outcome
results from the fact that the positive effect of bridge
curfews on vehicular benefits exceeds the negative effect

E - 266



1102

31+

Loz

1102 L1102 L0z 1o 102 0t0z 0102 0102 [+]104 9002 8661
1€8'601 22¥°01L 166'804 04¥'604 Geo'zol S9L'801 06¢'v01 £€28'901 9/2'10} 6.€'t01 28t'vs L1126 €16'02 16v'6
21 [z A A (X218 AT AT [IZAY} 12v'01 [V 1Ly'0l (VXA 0 0
v6L'y 1184 ¥61'y 6Ly 61t (184 v6L'v 6L’y 210 210 L10'Y L10' (4] 0
LV8'S €969 1909 1159 095t 8¥0'9 W'l 668'S 612'e 606°5 6 r18'S $65'S 0
646 646 0 0 0 0 6.6 6.6 /] 4] 0 0 [+] 0
viv'l8 8vy'L8 £6v'L8 96£°'48 820°/8 088'98 £€0'98 805'v8 695'v8 286't8 $88°6L s18'9L 8.£°Cl 166
SMBLND SMEJND SMejny Smepny SMeUNY SMepND SMBIND SMepn) SMBLIND SMepng SNBUNY SMBPND) SMOPND  SMepnD ebpg

o/ unm O/i yum oM Ym o/m yim oM M oM unm om enowey
9EX0LLX002 | C2X0 X002 1 22X06X002 | 9EX01 1X006 22%011X006 ¢2X06X006 Lo}
eBpug

Jee ) eseg
syjeueq fenuuy 210}

pelueAeld SessoT AeN
- 8Inso[) U
weloid ped o sBujseg
1B|MOROA
yelq deeq
yeiq maleys

(ueo1od G/€°L '000'1$ 9661)
Arewwng yjeueg {enuuy

9-olejqel

- 267

E




of the curfews on shallow-draft benefits. However, the
magnitude of the with curfew advantage diminishes as the
scale of the alternative increases. The magnitude of the
with curfew advantage falls from approximately $2.7 million
for the 900 x 90 x 22 alternative to approximately $0.4
million for the 1200 x 110 x 22 alternative.

The with curfew advantage diminishes with project scale for
two reasons. First, the negative effect on shallow-draft
benefits is less significant with a larger capacity lock.
The larger the capacity, the more negligible the effect of
losing a fixed amount of processing time. For the 900 x 90
x 22 alternative, the loss of the shallow-draft processing
time associated with bridge curfews is more significant
than the loss of the same absolute amount of time from the
much larger capacity 1200 x 110 x 22 alternative.

Second, the positive effect on vehicular benefits is less
significant with a larger capacity lock. With curfews,
vehicular benefits don't vary much as project scale
increases because the curfews limit bridge open time during
peak periods to roughly the same degree for all
alternatives. However, without curfews, vehicular benefits
increase with project scale. Without curfews bridge
openings are not restricted and bridge open time per ton
processed becomes less with an increase in project scale.

Annual shallow-draft, deep-draft and vehicular benefits
have already been discussed in detail in previous sections.
The two remaining benefit categories, Savings to Federal
Projects and Navigation Losses Prevented from
Rehabilitation Closures, require additional explanation.

The first of these two items, Savings to Federal projects,
refers to cost that would Dbe avoided with project
implementation. For the lock construction alternatives,
the avoided costs would include the OM&R costs on the
existing lock and the existing lock extraordinary
maintenance costs that are part of the without-project
condition. Annual OM&R costs for the existing lock are
$1.6 million, and are claimed from vyear 2010 or 2011,
depending on the alternative, to the end of the 50-year
project life. The starting year represents the point when
the existing lock would be taken out of service and lock
demolition would begin.

The maintenance costs that would be avoided total $16.1
million and are scheduled over a four-year period beginning

in 1999 (the schedule is described in Section 6). In
calculating the annual value of these two components of
Savings to Federal Projects, the expenditure streams

described above were discounted to the appropriate base
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vear for each alternative and annualized over a 50-year
period.

The second benefit category that requires additional
explanation is Navigation Losses Prevented from Maintenance
Closures. These losses represent the cost to navigation of
a total of nine months of closure during the maintenance
phase of the existing lock. These costs would amount to
approximately $20.0 million per month and would occur
within the 1999-2002 period identified as the time frame
for the scheduled maintenance work.

All benefits in table 10 - 6 represent 1996 price levels.
Annual benefits were calculated using an interest rate of
7.375 percent, a 50-year project life, and an alternative
specific base year as indicated in the table. It should be
noted in the previous sections of the appendix detailing
shallow-draft, deep-draft, and vehicular benefits, slightly
different average annual values are displayed. This is the
result of different price level, interest rate, and base
yvear assumptions.

ECONOMIC JUSTIFICATION

Table 10 - 7 summarizes the annual costs, annual benefits,
net benefits, and benefit-to-cost ratios (BCR) for each
alternative with and without bridge operating curfews. Net
benefits represent the difference between total annual
benefits and total annual costs. Maximum net benefits
define the NED plan.

Because all annual benefits and annual costs reflect the
base year (the first year of project operation) of the
alternative in question, it is necessary to account for the
fact that alternatives have different implementation dates
when identifying the alternative that generates the maximum
net benefits. To account for this effect of differing base
years, the net benefits of each alternative can be shifted
forward or backward, using present value techniques, such
that all alternatives reflect a common point in time. This
adjustment is reflected in table 10 - 7 by using the year
2010 as the common reference point. For NED identification
purposes, the result of this common reference adjustment is
that alternatives with a base year prior to 2010 show a
greater value for net benefits than that associated with
its actual base year (net benefits are compounded), and
alternatives with a base year after 2010 show a lower value
for net benefits (net benefits are discounted). It should
be noted that the selection of a different common reference
point does not affect the relative standing of
alternatives, only the absolute amount of the net benefits
would be affected. Net benefits are maximized with the 900
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X 100 x 22 alternative with bridge operating curfews in

place ($53.4 million). This alternative also produces the
highest BCR among the lock construction alternatives (2.05
to 1). The Bridge Only alternative produces a higher BCR

(3.8 to 1), but it represents a significantly smaller scale
project. As a result, the net benefits of the Bridge Only
alternative ($20.6 million) are considerably lower than any
of the lock construction alternatives.
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