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Appendix B
ECONOMICS OF ALTERNATIVES

INTRODUCTION

The purpose of this section is to present information pertaining to the annual benefits, costs, and
economic justification of the alternatives that have been developed to address the flooding problems
faced by the East Prairie, Missouri area. Alternatives presented in this section include a no action plan,
the alternative recommended in the March 1997 St. Johns Bayou and New Madrid Floodway Missouri

First Phase Limited Reevaluation Report (LRR), and four more environmentally sensitive versions of
this plan.

GENERAL

For the purpose of this section, construction is assumed to begin in fiscal year 2012 and to be
completed in fiscal year 2017. The period of analysis is from the end of 2018 through the end of 2067.
For discounting purposes, costs are assumed to take place at the end of the year during which they are
expended and benefits related to the physical construction from such costs are assumed to accrue one
year after construction is completed. All benefits and costs accruing prior to the end of 2017 were
compounded forward, and those occurring after the end of 2017 were discounted backward to determine
the present value of project benefits and costs as of the end of 2017. The sum of the present values for
each category was amortized over the period of analysis (50 years) to obtain average annual uniform
equivalent values. The First Phase feature of Alternative 2 was chosen to illustrate the methodology
used to calculate annual economic benefits and costs in this appendix. These features are chosen for
illustration purposes only and may or may not be recommended for construction.

The price levels and the land use used in this section are based on 2012 conditions. Estimates of
land use are based on information obtained from area farmers, the University of Missouri Office of
Social and Economic Data Analysis, and the USDA Census of Agriculture. The area is predominately
rural and dependent on agriculture for its livelihood. Little urban development occurs in the area.

Two interest rates are used for plan formulation purposes in this section. The Mississippi River
Levees feature consisting of a 1,500 foot levee closure and gravity structure at the south end of the New
Madrid Floodway was formulated using a previously authorized interest rate of 2.5%. This interest rate
was used because the levee closure was authorized for construction as part of the Flood Control Act of
1954. The levee closure is an integral part of the ongoing MRT project which has been ongoing since
the great flood of 1927. The remaining features were formulated using the current interest rate for
Federal water resource projects of 4%. However, for sensitivity purposes, all features of the project are
presented using an array of interest rates; 2.5%, 4.0%, and 7.0%.



ALTERNATIVES

A total of six alternatives are presented in this section. A brief description of each alternative is
presented in the following paragraphs. A more detailed description of the alternatives can be found in
the main body of this report.

Alternative 1. Alternative 1 is the "No Action" alternative. This is the same as existing
conditions and forms the basis by which the other alternatives are measured.

Alternative 2. Alternative 2 is part of the total project authorized by the Water Resources
Development Act of 1986. Alternative 2 is presented in three sub-sections, Alternatives 2.1, 2.2, and
2.3. Alternative 2.1 is the St Johns Basin only alternative. Alternative 2.2 is the New Madrid Floodway
portion including the MRL feature. Alternative 2.3 is both basins combined. The MRL feature consists
ofa 1,500 -foot levee closure and gravity structure at the south end of the New Madrid Floodway, which
will prevent backwater flooding from the Mississippi River. The remainder of Alternative 2 consists of
two pumping stations, a 1,500 cfs station in the New Madrid Floodway basin and a 1,000 cfs station in
the St Johns Bayou basin. Also included is channel enlargement on St Johns Bayou, Birds Point Levee
Ditch, and St James Ditch. The channel work is designed to provide an outlet for the city of East Prairie,
Missouri. All of the channel work occurs within the St Johns Bayou basin. No channel improvement
occurs within the New Madrid Floodway basin.

Alternative 3.1. Alternative 3.1 is a refinement to allow seasonal flooding during the winter and
carly spring for migratory waterfowl and to allow fish access through the gates into the New Madrid
Floodway. This will be accomplished by modifying the start-stop pump/gate closure elevations. Other
environmental features include establishing a riparian corridor along the improved channels.

Alternative 3.2. Alternative 3.2 is very similar to 3.1 but uses a lower start-stop pump/gate
closure elevation. This alternative will provide more flood protection but will also require additional
mitigation as compared to Alternative 3.1.

Alternative 4.1. Alternative 4.1 is a further refinement which allows river connectivity to the
New Madrid Floodway up to an elevation of 290 feet. It is intended to allow more seasonal flooding
which will reduce anticipated benefits while saving additional costs for mitigation features.

Alternative 4.2. Alternative 4.2 is very similar to 4.1 but uses a land reforestation on all
agricultural areas below 2.90. This alternative should provide significant flood protection by taking
cropland and putting it in a non-damaging use (forests). It should also require significantly less
mitigation lands but will come with a significantly higher implementation price.



METHODOLOGY USED TO ESTIMATE
ANNUAL DAMAGES AND BENEFITS

The benefits consist of agricultural benefits and streets and roads. The agricultural benefits are
composed of inundation reduction (flood damage reduction) and intensification.

AGRICULTURAL BENEFITS.

The agricultural benefits are classified into two categories: inundation reduction (flood damage
reduction) and intensification. Inundation reduction benefits consist of damage reduction to
development under present and projected future changes under without project conditions.
Intensification benefits result from additional income that would be obtained as a result of changes in
development caused by the project.

a. Land Use. The area is characterized primarily by agricultural operations. Woodlands are
virtually nonexistent. The only areas of woods are scattered and very small. The remaining trees are on
spoil banks or channel side slopes of drainage channels or in other low-lying areas. The soils are
generally poorly drained and fertile. Because of their favorable properties for agricultural use, these soils
have significantly influenced development in the area. There is little urban development occurring in the
first phase's project area. The town of East Prairie, Missouri is located in the benefited area. There is
also scattered rural development in the form of farm residences and associated buildings, etc. throughout
the area. The closest large population center is Sikeston, Missouri, which lies immediately north of the
project area.

Future without- and with-project land use is expected to remain essentially the same as current
conditions. There are no large tracts of woodlands remaining in the area that are expected be cleared. In
fact there is a trend toward reforestation being driven by the Wetland Reserve Program which pays
farmers to plant frequently flooded croplands to trees. Whether or not this trend continues will be
dependent on the relative profitability of farming. Current conditions show that farming is very
profitable which should slow or halt this trend. However, due to the past tree plantings, a small
continuation of this trend was forecast for this analysis.

b. Crop Data. The crop prices used in this section are the FY 2012 Current Normalized Prices
developed by the Economic Research Service (ERS). The ERS is one of four agencies in the Research,
Education, and Economics Mission Area of the U.S. Department of Agriculture (USDA). The ERS
provides economic analysis on efficiency, efficacy, and equity issues related to agriculture, food, the
environment, and rural development to improve public and private decision making. Normalized Prices
have been used by Federal agencies in water and related land resources planning, since implementation
of the Water Resources Planning Act of 1965 which required their use. The ERS annually calculates
Normalized Prices for evaluating alternative development and management plans for water and related
land resources. Normalized Prices smooth out the effects of short-term price fluctuations so that plans



can be evaluated on a more realistic basis rather than using current prices, which may be lower or higher
than normal because of short-lived phenomena. The ERS estimates these prices based on 5-year moving
averages of actual market prices.

Flooding plays an important role in a farmer's decision making process. As the risk of flooding
increases, a farmer is less likely to plant higher value crops and use high management production
techniques. The project area can be divided into flood zones where these significant changes in cropping
practices occur. Dividing the agricultural sector into flood zones helps to better evaluate impacts on the
agricultural sector. The crop yields used in this analysis are also affected by flood risk and reflected by
the differences between the flood zones. The yields in the lower zone are considered flood risk
constrained while those in the upper zone are considered non-flood risk constrained crop management
practices. Flood risk constrained management is a condition where flood risk/uncertainty causes
inefficient crop management practices. However, with non-flood risk constrained management, there are
no inefficiencies. This section used the 5 year flood zone as the point where significant changes in
farming practices occur in both the St Johns Bayou and the New Madrid Floodway Basins. The area
above the 5 year frequency is where more intensive and profitable crops are grown while slightly lower
value crops are grown below the 5 year flood zone.

(1). MRL Feature Data. The primary crops grown in the New Madrid Floodway, absent
the MRL Feature, are soybeans, corn, grain sorghum, and wheat. Soybeans is the primary cash crop in
the lower portion that is subject to frequent backwater flooding. Table B-1 presents 2012 land use and
crop data used to assess the effects of the MRL feature of Alternatives 2, 3, and 4. Land use for future
(2067) conditions was also estimated. The calculation of future crop budgets was accomplished by
projecting both crop yields per acre and levels of crop production inputs per acre. The price levels for
both crops and production costs were held constant at 2012 price levels. The methodology used to
project crop yields and levels of production inputs is consistent with that used for other Memphis District
flood control studies. A first degree polynomial function was fit to crop budget input and output indices
published by the Economic Research Service of the U.S. Department of Agriculture. The resulting
regression equations were y=0.0167348X-32.4349327 for crop yields and y=0.0051037X-9.1882495 for
production inputs. The correlation coefficients were 0.94873 and 0.37086 respectively. The output
equation was a very good fit as reflected by the correlation coefficient and tested statistically significant
at the 1 percent level of significance. The input equation was not as good a fit and only tested significant
at the 2 percent level. Projected crop data is presented in Table B-2.

(2). Remaining Features Data. Current (2012) crop data for the remaining features of
Alternatives 2 and 3 is presented in Table B-3. This data reflects current cropping practices within the St
Johns Bayou basin, which is already protected from backwater flooding from the Mississippi River.
However, it reflects a significant shift in cropping patterns for the New Madrid Floodway basin. The
shift is primarily away from soybeans to more profitable and higher value crops such as corn and double
cropping soybeans and wheat. It also reflects a shift to increased use of irrigation in the New Madrid
Floodway as farmers increased investments are protected from the frequent backwater flooding.
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Projected (2067) land use is presented in Table B-4. The procedure to project this data is the same as for
the MRL feature in the previous paragraph.

¢. Agricultural Flood Damage Prevented. Flood damage reduction benefits to crops are based on
the difference between average annual equivalent flood damages for without- and with-project
conditions. Flood damages are calculated by applying crop damage rates per flooded acre to expected
annual acre estimates. This procedure for Alternative 3.1 is described in the following paragraphs.

(1). Expected Annual Acres. The number of expected annual cleared acres flooded was
calculated by the use of partial duration frequency curves and stage-area information. Results indicate
that there are approximately 21,632 expected annual cleared acres flooded by headwater in the project
area under existing conditions. The project lowers this figure to 1,271 acres for a reduction 0£20,361 or
a 94% reduction (Table B-5). Backwater floods in the New Madrid Floodway inundate approximately
69,700 cleared acres under existing conditions. With the MRL closure in place this figure is reduced
82% to 15,657 acres. Of the remaining 15,657 acres in the New Madrid Floodway, the pumping station
will reduce an additional 6,131 acres. In the St Johns Basin Headwater flooding is reduced 46% by the
pump station from 26,669 acres to 14,409 acres.

Headwater and backwater flooding can and do occur concurrently. To avoid duplication
of benefits, the overlapping effect had to be eliminated. From historical hydrologic data, it was
determined that when headwater and backwater floods occurred concurrently, the backwater influence
was dominant. Therefore, only adjustment of headwater damages was necessary to avoid duplication in
the estimation of total damage. Also, from this historical hydrologic data, an estimate was made of the
proportion of time that headwater and backwater flooding occurred concurrently. Using this data, factors
were developed to reduce the headwater benefits. These factors are presented in Table B-6. These
factors represent the percent of the time that backwater flooding would not overlap the effects of the
proposed channel work. For instance, for St Johns Bayou, Reach 1, the channel improvements would
provide headwater benefits approximately 66.3 percent of the time. The remaining 33.7 percent,
backwater would be the dominant factor with backwater filling the channels and inundating adjacent
cropland.

(2). Crop Damage Rates. Agricultural crop damage rates were calculated using a
computer program entitled Crop Flood Damage Analysis or CFDA. It was developed by Mississippi
State University for the Lower Mississippi Valley Division, Corps of Engineers. This program calculates
crop flood damages by analysis of daily flood events. The program also has the capability to calculate
damage from multiple flooding events in the same area during the same year. In addition, the program
allows for specific crop replanting and/or crop substitution. The program is structured to compute flood
damages based on the time of the flood event in relation to the sequence of agricultural operations that
have occurred in the production process. Duration factors, expressed as the number of days required to
cause damage, are developed for four stages of plant development. Normal, late planting, and last day of
planting dates are also developed by crop. These dates are extremely important as they, in conjunction
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Table B-6
Backwater-Headwater Overlap Factors
Alternative 3.1
St Johns Bayou and New Madrid Floodway, EIS

Backwater-Headwater

Item Overlap Factors
St Johns Bayou, Reach 1 0.663
St James Ditch 0.973

BPLD Reach 1 0.854




with the duration factors, are the base dates from which flood damages, crop replanting, crop
substitution, and crop yield reductions are developed. Three cost vectors were developed for the crop
budgets used in the program to assess flood damages. These include: (a) production costs and fixed
harvesting equipment costs; (b) expected net returns to lands, management, and general farm overhead;
and (c) operation revenues consisting of realized gross value of the harvested crop. Major data
requirements include crop distribution, net and gross returns by crop, crop substitution data, daily flood
duration data, and cleared acres flooded on a daily basis. Current crop mixes, production costs, crop
yields, and crop prices were incorporated into the CFDA runs to yield the current crop damage rates per
acre presented in Table B-7.

(3). Annual Benefit. The expected annual acres calculated in (1) are multiplied by the
average damage per cleared acre flooded from (2) above to obtain crop damage estimates for with- and
without-project conditions. These damage estimates are then adjusted by the appropriate backwater-
headwater overlap factors presented in Table B-6. The results are presented in Table B-8 for various
years. These damages and benefits are put on an annual basis using standard discounting procedures as
outlined in the introduction. Total annual benefits for Alternative 3.1 (less the MRL feature) are
estimated at $3,336,000 at the current (4.0 percent) discount rate. Including the MRL feature adds an
additional $2,598,000 to the project’s benefits for a total of $5,934,000.

(4) Risk Analysis. This section provides an estimate of the risk inherent with the
economic and hydrologic data used to evaluate the flood damage prevented benefits. It addresses the
areas where risk and uncertainty are known to exist so that the economic performance of the project can
be expressed in terms of probability distributions. Risk-based analyses incorporate risk and uncertainty
into the calculation of agricultural damages by using a simulation technique in which multiple iterations
select from the full range of possible values for selected key variables utilized in the computation of
proposed project benefits. The resulting mean (average) value and probability distributions provide the
decision maker with a more complete analogy of possible results.

This analysis was performed using an Excel spreadsheet in conjunction with an add-on
simulation model entitled @Risk. The @Risk program uses Monte Carlo simulation to derive the
possible occurrences. Monte Carlo simulation utilizes randomly generated numbers to simulate the
occurrences of selected variables from established ranges and distributions. It incorporates the range
(maximum and minimum) of possible values for an input variable in the flood damage calculation, and
specifies the statistical distribution of likely outcomes over the chosen range. In the case where a normal
distribution is assumed, 68 percent of the occurrences of a particular outcome would fall within (plus or
minus) one standard deviation, on either side of the mean, and 95 percent within two standard deviations
on either side of the mean. With each sample or iteration, a value is selected and utilized through the
computational process to derive the proposed project benefits. The sum of all sampled values divided by
the number of samples (iterations) yields the expected mean value. This routine is accomplished
simultaneously for each of the variables evaluated for its inherent uncertainty.
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The initial step in constructing an @Risk simulation is to identify the sources of
uncertainty. Some sources of risk and uncertainty arise from measurement errors, small sample sizes,
estimation and forecasting errors, and modeling errors. The variables chosen and the amounts they are
allowed to vary during the simulation are presented in Table B-9. All distribution functions are assumed
to be normal distributions. The variables chosen were Stage Frequency (1.5 foot standard deviation),
Stage Area (10%), Projection Factors (25%), Crop Yields (10%), Crop Prices (15%), Production Costs
(5%), and Interest Rate (0.25%).

The @Risk simulation was performed utilizing 3,000 iterations, or different
combinations, of the chosen variables. The 68 and 95 percent confidence bands around the mean results
are plus/minus one and two standard deviations, respectively. An additional step was taken to identify
which variable(s) contributed the most to uncertainty. The simulation was run again for all variables,
varying each individually while holding the remaining variables constant. The most important variable
was the 1.5-foot variation in stage frequency followed by the 10 percent variation in the stage area
relationship. The results of the individual simulations for Alternative 3.1 and their ranking are presented
in Table B-9. One standard deviation yields a range from a low of $4,688,000 in agricultural flood
protection benefits to a high of $7,204,000.

AGRICULTURAL NONCROP BENEFITS.

Flood damages also occur to noncrop items (i.e., farm property other than crops). These include
damages to farm supplies; farm roads; drainage ditches, including V and W types; fences; irrigation
systems; and landforming and leveling. Agricultural noncrop damages are based on a study,
“Agricultural Non-Crop Flood Damage: Mississippi Delta, Mississippi” (September 1994), conducted
by the Mississippi State University Department of Agricultural Economics at the Mississippi
Agricultural and Forestry Experiment Station. These values in this study were updated to 2012 price
levels to reflect current production and equipment costs.

The MSU report estimated flood damages for three types of flood events in 11 counties (limited,
moderate, and severe) in the lower Yazoo and Mississippi River delta areas in the Vicksburg District.
The limited category was used in this analysis because it was felt to be a conservative estimate. Many
farming practices in the study are directly comparable to practices in lower Yazoo River delta area. But
due to the geographical distance between the areas it was felt prudent to err to the conservative side.
Updated noncrop damage rates ranged upward to a high of $57.65 per acre with an average of $24.69 for
2012 conditions. Future projections were made using the crop input factor described previously yielding
22067 per acre rate of $28.80. These rates were applied to the expected annual acres flooded presented
previously in Table B-5 for without- and with-project conditions. They were discounted using the
current discount rate of 4.0%. The results of this analysis for Alternative 3.1 is presented in Table B-10
for individual project features. The MRL Closure provides $1,422,000 in benefits while the remainder
of Alternative 3.1 provides $785,000 in benefits for a total of $2,207,000.



Table B-9
Agricultural Flood Damage Prevented
Results of Risk Analysis, Variables Ranked by Importance
Alternative 2, First Phase Features
St Johns Bayou and New Madrid Floodway, EIS
(October 2012 Price Levels, 4.0%)

Agricultural Flood Damage Prevented

Standard
Item Variation Mean Value Deviation{ Rank

All Variables 5,946,000 1,258,000
Stage Frequency 1.5 Feet 5,948,000 1,202,000 1
Stage Area 10 Percent 5,921,000 298,000 2
Projection Factors 25 Percent 5,921,000 184,000 3
Crop Yields 10 Percent 5,921,000 152,000 4
Crop Prices 15 Percent 5,922,000 142,000 5
Production Costs 5 Percent 5,921,000 83,000 6

Interest Rate 3.75%to 4.25% 5,922,000 2,000 7t




depzaaQ sepnjoxyg

000°S8L
000°€98 000°€9% 000°9Z€°T 000°TTH'T 000°66¢€ 000°1Z8°T depraAQ 1JempeaH
-IgjeAaydeyq moﬁﬁ:ucﬁ
JuateAamby [ENUUY 93RIAY

0004+T'T 000°€LY 000°LILT 000°THS°T 000°S 1t 000°956°T L90T

000°12TT 000°0LY 000°T69°1 000°+0S'T 000°01¥ 000°F16'1 LSOT

000°86T°T 000°L9Y 000°699°1 000°L9%°T 000°S0F 000°TLST LYOT

000 FLT'T 000°+9¥ 000°8£9°T 000°0€F°T 000°00% 000°0€8°1 LEOT

000°TST'T 000°19% 000°Z19°1 000°€6€°T 000°66¢ 000°88L°T LT0T

000 TEL'T 00085+ 0006851 000°09¢°T 000°06¢€ 000°0SL°T 810T

0 000°98S°[ 000°98¢°T 0 000°9FL°T 000°9FL'T L10T

Jjauag ['€ SADBUIY 1oolorg-moynp - pryeusg 1°€ 2AEWId)Y 102[01J- IO A Tes i

sarmeaJ aseyd 1S4

a1nso[) TIN

(%0’ ‘SPAYT d11d TL0T 12q0120)

SIA ‘AeMpoo[] PLIPEIAl MIN pue noseg suyor 1S
1€ 2ANBWRIV

syjauag pue safewe(q doa)-uoN [EIN)MILISY

01-9 2198L




AGRICULTURAL INTENSIFICATION BENEFITS.

Flood protection, full or partial, reduces the financial risks involved in farming operations. Such
a reduction allows an intensification of farmlands, which results in higher yields and, subsequently
greater net returns to land. Intensification benefits result from an intensification of land that is presently
being farmed as no conversion from non-farmed lands is expected to take place. These benefits result
from a change to a more profitable crop distribution combination and from more intensive farm inputs
that provide greater yields on the individual crops. Flood control improvements would permit better use
of land protected from frequent flooding.

a. Increased Net Returns per Acre. The intensification benefits are based on the increase in net
returns between with- and without-project conditions and are adjusted to account for the increased
residual damage to the intensified practices caused by any remaining flooding. The increase in net
productive value per cleared acre after installation of the plan was derived from the data presented in
Tables B-3 and B-4. These practices are based on those used by the area farmers under without-project
conditions in the above 5-year flood zone less the below 5-year zone.

b. Acres Intensified. These values were applied to the number of acres to be intensified yielding
the basic benefit values. The acres intensified are the cleared acres flooded by the 5-year without-project
flood less the cleared acres flooded by the 5-year with-project flood (Table B-11).

c. Annual Benefit. The basic benefit values are adjusted downward to account for any increased
damage caused by planting higher value crops on those acres flooded after project installation (Table B-
12) and the backwater-headwater overlap factors presented in Table B-6 and discussed previously. The
results are presented in Table B-13 for various years. These benefits are put on an annual basis using
standard discounting procedures as outlined in the introduction. Total annual benefits are estimated at
$2,697,000 for the MRL Closure and $917,000 for the remaining features at the current (4.0 percent)
discount rate.

Risk Analysis. This section provides an estimate of the risk inherent with the economic
and hydrologic data used to evaluate the agricultural intensification benefits. It addresses the areas
where risk and uncertainty are known to exist so that the economic performance of the project can be
expressed in terms of probability distributions. This analysis was performed very similar to the method
used in the Agricultural Benefit section. It uses an Excel spreadsheet in conjunction with a simulation
model entitled @Risk. It incorporates the range (maximum and minimum) of possible values for an
input variable and specifies the statistical distribution of likely outcomes over the chosen range. Inthe
case where a normal distribution is assumed, 68 percent of the occurrences of a particular outcome
would fall within (plus or minus) one standard deviation, on either side of the mean, and 95 percent
within two standard deviations on either side of the mean. The variables chosen and the amounts they
were allowed to vary are presented in Table B-14. All distribution functions are assumed to be normal.
The variables chosen were Stage Frequency (1.5 foot standard deviation), Crop Prices (15%), Crop
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St Johns Bayou and New Madrid Floodway, EIS

Table B-13

Agricultural Intensification Benefits

Alternative 3.1

(October 2012 Price Levels, 4.0%)

Year | MRL Closure |  First Phase Features |
2017 0 0
2018 2,134,000 773,000
2027 2,435,000 850,000
2037 2,770,000 935,000
2047 3,105,000 1,021,000
2057 3,440,000 1,106,000
2067 3,775,000 1,191,000

Average Annual Equivalent

2,697,000

917,000




Table B-14
Agricultural Intensification Benefits
Results of Risk Analysis, Variables Ranked by Importance
Alternative 3.1
St Johns Bayou and New Madrid Floodway, EIS
(October 2012 Price Levels, 4.0%0)

Agricultural Flood Damage Prevented

Standard

Item Variation Mean Value Deviation

All Variables 3,455,000 618,000
Stage Frequency 1.5 Feet 3,457,000 416,000
Crop Prices 15 Percent 3,560,000 380,000
Crop Yields 10 Percent 3,560,000 191,000
Stage Area 10 Percent 3,560,000 178,000
Projection Factors 25 Percent 3,560,000 169,000
Production Costs 5 Percent 3,560,000 77,000

Interest Rate 3.75% to 4.25% 3,560,000 60,000




Yields (10%), Stage Area (10%), Projection Factors (25%), Production Costs (5%), and Interest Rate
(0.25%).

The @Risk simulation was performed utilizing 3,000 iterations, or different
combinations, of the chosen variables. The 68 and 95 percent confidence bands around the mean results
are plus/minus one and two standard deviations, respectively. The simulation was run again, varying
each variable individually while holding the remaining variables constant. The most important variable
was the 1.5-foot variation in stage frequency followed by the 15 percent variation in crop prices. The
results of the individual simulations and their ranking are presented in Table B-14. One standard
deviation yields a range from a low of $2,837,000 in agricultural flood protection benefits to a high of
$4,073,000.

STREET AND ROAD BENEFITS.

On several occasions in recent years the Missouri Highway Department has had to sandbag a
section of Interstate 55 to prevent overtopping of the highway by floodwaters that back up St Johns
Ditch. Representatives of the Department have considered raising this section of the Interstate in the
past. They have not done so yet because of the potential of construction of this project. Construction of
the pumping station on St Johns Bayou will relieve this flooding problem and save the State of Missouri
considerable highway funds. The reduced cost of reconstructing Interstate 55 is estimated at
$83,101,000 (Table B-15). This estimate was prepared by the Cost Section of the Memphis District
COE. When annualized at the current discount rate and a 50 year period of analysis, an annual benefit of
$3,439,000 directly attributable to the St Johns pumping station is estimated.

Other less significant benefits from area roads are also presented in Table B-15. The reduction of
headwater flooding in the St Johns Basin is estimated at $102,000 annually while backwater benefits
accrue to the New Madrid Floodway pump station ($36,000). The MRL Closure provides $169,000 in
annual benefits at 4.0%.

METHODOLOGY USED TO ESTIMATE
PROJECT ANNUAL COSTS

The project costs, like the annual benefits, are based on current price levels (October 2012),
estimated over a 50-year period of analysis plus the installation period, and discounted to the end of the
project installation period using the current Federal discount rate (4.0%). Economic costs associated
with the project are initial investment charges, operation and maintenance charges, and replacement
charges.



Table B-15
Annual Street and Road Benefit
Alternative 3.1
St Johns Bayou and New Madrid Floodway, EIS
(October 2012 Price Levels, 4.0%)

[item | $

St Johns Pump Station

Cost of Raising 155 83,101,000
Present Value Factor 0.88900
Present Value 73,877,000
Amortization Factor 0.04655
Annual Benefit 3,439,000

Benefit to Other Public Roads from Prior Reports

Headwater 102,000
Backwater
New Madrid Basin
MRL Closure 169,000
Pump 36,000

Total 3,746,000




PROJECT FIRST COSTS.

Project financial costs total $164,779,000 for Alternative 3.1 which includes the MRL Features.
These costs are based on October 2012 price levels. Included in these costs is the cost of mitigation
reforestation. Mitigation reforestation totals $40,358,000. However, a portion of this cost is viewed as a
financial cost and not an economic cost. The mitigation reforestation is converting lands from cropland
to woodlands. The total cost of the cropland is included in the financial costs because the sponsor will
have to expend this amount to acquire the lands. However, the woodlands will still have significant
remaining value. Therefore, only the difference between the cropland and woodland costs is viewed as
an economic cost to be included in the project’s benefit-to-cost ratio. The project economic costs are
only $16,915,000 which is a $23,443,000 difference. Project economic costs total $141,337,000 and are
assumed to be end of year expenditures for discounting purposes.

ANNUAL INTEREST AND SINKING FUND COSTS.

The annual interest and sinking fund costs are summarized in Table B-16. They are based on a
reference point at the beginning of year 2018 (end of year 2017), the current discount rate of 4.0 percent,
and a 50 year period of analysis. Annual interest charges are $5,994,000 and annual sinking fund
charges are $980,000. Total annual interest and sinking fund costs are $6,974,000.

ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT COSTS.

a. Channel Items. The estimated costs of channel maintenance and replacements for the First
Phase feature of Alternative 3.1lare presented in Table B-17. These expenditures reflect previous
experience with similar projects from this region. Brush-kill is required at 4 year intervals. Channel
maintenance is required at 20 year intervals. Bridge replacements are required every 30 to 50 years as

dictated by the life of the new bridges. Total maintenance and replacement cost is approximately
$37,000.

b. Pumping Stations. Operation, maintenance, and replacement costs associated with the
pumping stations are estimated at $109,000 annually for the New Madrid Pump and $129,000 for the St
Johns Pump (Table B-18). They include electricity and labor costs replacement of pump impellers every
40 years, gear reducers every 30 years, electric motor stators and motor control centers every 35 years,
and roof replacement at 20 year intervals.
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SUMMARY OF PLANS
ALTERNATIVE 2.1.

Alternative 2.1 is the St Johns Bayou portion of the total project. It includes the St Johns Bayou
pumping station and the channel work on St Johns Bayou, St James Ditch, and Birds Point Levee Ditch
which is designed to provide an outlet to the city of East Prairie, Missouri.

a. Annual Benefit. Total annual benefits for Alternative 2.1 are presented in Table B-19.
Agricultural benefits account for 49 percent of the feature's benefits. Inundation reduction benefits
comprise 91 percent of the benefits followed by intensification at 9 percent.

b. Annual Cost. Annual costs Alternative 2.1 are also presented in Table B-19. Annual interest
and sinking fund costs reflecting the financing costs of the project account for 94 percent of the
alternative’s cost. The remaining 6 percent is operation and maintenance that is primarily operation and
maintenance of the pumping station and associated facilities.

c. Summary. Alternative 2.1 has a healthy benefit-to-cost ratio of 2.4 to 1. All increments of'the
alternative are economically justified.

ALTERNATIVE 2.2

Alternative 2.2 is the New Madrid Floodway portion of the total project. It includes the 1,500
foot levee closure and structure at the south end of the New Madrid Floodway which will prevent
backwater flooding from the Mississippi River and the New Madrid pumping station. Benefits and costs
for the closure (MRL feature) are presented for both 4.0% and 2.5% discount rates.

a. Annual Benefit. Total annual benefits for Alternative 2.2 are presented in Table B-19.
Agricultural benefits account for 97 percent of the feature's benefits. Inundation reduction benefits
comprise 64 percent of the benefits with intensification accounting for 36 percent.

b. Annual Cost. Annual costs Alternative 2.2 are also presented in Table 19. Annual interest
and sinking fund costs reflecting the financing costs of the project account for 98 percent of the
alternative’s cost. The remaining 2 percent is operation and maintenance that is primarily operation and
maintenance of the pumping station and associated facilities.

c. Summary. Alternative 2.2 also has a healthy benefit-to-cost ratio of 1.5 to 1. Allincrements
of this alternative are also economically justified.
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ALTERNATIVE 2.3.

Alternative 2.3 is the combined or total. It includes all features of both basins including the
1,500 foot levee closure and structure at the south end of the New Madrid Floodway. Total annual
benefits for this alternative are $16,116,000. Total annual costs are $9,015,000. This alternative has a
benefit-to-cost ratio of 1.8 to 1. A summary of Alternative 2.3 is also presented in Table B-19.

ALTERNATIVE 3.1.

Alternative 3.1 is a refinement of Alternative 2 above, which incorporates measures designed to
avoid some of the detrimental environmental effects associated with Alternative 2. Included is a
different start-stop pump/gate closure scenario which will allow for additional winter waterfowl flooding
and spring fish passage. Annual benefits and annual costs for the Alternative 3.1 are presented in Table
B-20. Like Alternative 2, the majority of benefits are agricultural and inundation reduction. The annual
costs reflect a decrease in mitigation costs due to higher start-stop pump/gate closure elevations. All
increments are economically feasible as shown in Table B-20. This alternative has also been designated
as the NED plan.

ALTERNATIVE 3.2.

Alternative 3.2 is a further refinement of Alternative 3.1, which incorporates a slightly start-stop
pump/gate closure scenario which will allow for less winter waterfowl flooding and spring fish passage.
However, it still allows for less impact than Alternative 2 and therefore has lower mitigation costs.
Annual benefits and annual costs for the Alternative 3.2 are presented in Table B-21. The majority of
benefits are also agricultural and inundation reduction. The annual costs while reflecting a decrease in

mitigation costs are higher than Alternative 3.1. All increments are economically feasible as shown in
Table B-21.

ALTERNATIVE 4.1.

Alternative 4.1 is a further refinement that allows Mississippi River connectivity in the New
Madrid Floodway until an elevation of 290 is reached. At this time the MRL gates are closed. This
alternative for even more winter waterfowl flooding and spring fish passage. However, because of the
increased flooding it provides for less flood protection but has less environmental impacts and therefore
lower mitigation costs. Annual benefits and annual costs for the Alternative 4. 1 are presented in Table
B-22. The majority of benefits are also agricultural and inundation reduction. All increments are
economically feasible as shown in Table B-22.
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ALTERNATIVE 4.2.

Alternative 4.2 is similar in nature to Alternative 4.1. In addition to the features of 4.1 it includes
the reforestation of all croplands below 290. This will prevent the flood damages on these lands by
converting them to a non-damaging land use. Annual benefits and annual costs for Alternative 4.2 are
presented in Table B-23. The majority of benefits are also agricultural and inundation reduction. The
annual costs while reflecting a decrease in mitigation costs are higher than Alternative 3.1. All
increments are economically feasible except for the New Madrid Floodway Pumping Station. In
addition to the traditional benefits presented in this analysis, Alternative 4.2 has the potential for
providing significant nutrient capture and carbon sequestration benefits due to reforesting the croplands
below 290. While these benefits cannot be included in the NED analysis, they could potentially be
significant. These potential benefits will be addressed later in the Sensitivity Analysis section.

NED PLAN.

A true NED plan was not identified in that all components of the plans were not optimized or
sized. For example, no additional pumping station sizes were analyzed. Instead the authorized
components were analyzed with differing mitigation scenarios with the focus on lowering environmental
impacts while not having significant impacts on the project’s outputs. The resulting plan that maximized
excess benefits was chosen as the NED plan. This plan is Alternative 3.1 with benefits over costs of
$8,252,000. Alternative 4.1 is next with excess benefits of $8,228,000 followed by Alternative 3.2 with
$8,125,000, and Alternative 2 with of $7,101,000.

SENSITIVITY ANALYSIS
DISCOUNT RATES.

The Independent Expert Peer Review identified the need to present a sensitivity analysis that
included multiple interest rates. This need was primarily due to the project having two different interest
rates for the two authorizations. The closure levee used an authorized interest rate of 2.5 percent while
the remainder of the project uses the current rate which is not 4.0 percent. So to address this concern it
was decided to present three interest rates that bracket the current rate. The rates chosen were 2.5
percent, 4.0 percent, and 7 percent. Table B-24 compares Alternative 3.1 at these three discount rates.
As expected all increments of the project are feasible at 2.5 percent. Itis also interesting to note that all
increments except the New Madrid Floodway Pumping Station and the St Johns Basin Channels are
viable at 7 percent.

NUTRIENT CAPTURE AND CARBON SEQUESTRATION BENEFITS. Alternative 4.2 targets
all of the cropland below elevation 290 for purchase and reforestation. This is approximately 16,417
acres under existing conditions or 15,768 under future without-project conditions. The 649 acre
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difference is due to lands that are expected to convert to woodlands in the future under the Wetland
Reserve Program. Elevation 290 is inundated approximately 1.5 times per year from Mississippi River
backwater. The elevations below 290 are inundated more frequently. Because of this frequent flooding
along with reforestation these lands have great potential to receive significant benefits from carbon
sequestration.

A report prepared in 2000 by Leonard Shabman and Laura Zepp of the Department of
Agricultural and Applied Economics at Virginia Tech presents information on the potential value of
similar woodlands in the Yazoo River basin in Mississippi. The report was prepared in cooperation with
the US Environmental Protection Agency. It is titled, “An Approach for Evaluating Nonstructural
Actins with Application to the Yazoo River (Mississippi) Backwater Area. Table E-2 on page 127 of the
report gives ranges from $4.71 per acre to $12.19 per acre depending on the species of tree established
and the elevation of flooding. Table B-25 reproduces some of this data.

Ifthe 16,417 acre area could be valued at even the low end of the figures in Table B-25, the area
would still accrue a substantial benefit. The low end of these benefits would be approximately $77,000
(16,417 acres times $4.71) annually while the upper end would be $200,000 (16,417 times $12.19).
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